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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma y4eOHOTO peaMeTa XuMUsl COCTaBIeHa B COOTBETCTBUU CO
CIEAYIOIIMMUA HOPMATUBHBIMU JOKYMEHTAMH:

-DenepalibHBIM rOCYAAPCTBEHHBIM 00pa30BaTEIbHbIM CTAHAAPTOM OCHOBHOTO
o01ero 06pa3oBaHus, yTBEPKACHHBIM MPUKa30M MHUHUCTEPCTBA 00pa30BaHUS U
Hayku Poccutickoit @eneparuu Nel89 ot 17.12.2010 r., ¢ u3BMeHEeHUsAMH,
yTBEpKAEHHBIMU TIpuKa3oM Nel577 ot 31.12.20135r.

-IIpukazom MunucrepcrBa npocseuenus Poccuiickoin @enepannn ot 18.05.2023
Ne 370 “O06 yrBepxkaenun peaepaibHOM 00pa3oBaTeILHON MPOrpaMMbl OCHOBHOTO
ob1rero obpazoBanus’ (3apeructpupoBan 12.07.2023r)

- [Ipukazom MunucrepctBa npocsenieHus PO ot 02.08.2022 Ne653 «O6
YTBEPKJIEHUU (PeiepanbHOro nepeyHs MEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB,
JOMYUIEHHBIX K UCTIOJIb30BaHUIO MPU PEATM3AIMU UMEIOIIUX TOCY1apCTBEHHYIO
aKKpeauTanuo oopazosarenbHbx nporpamm HOO, OO0, COO»
(3apeructpuponan 29.08.2022 Ne69822r.)

[Iporpamma 1mo XuMuu Aa€T TPEACTABICHHE O IEJAX, OOuIed CTpaTeruu
oOy4yeHHsi, BOCHUTaHUS W pPa3BUTHS OOYy4YaIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeaMera, YCTaHAaBIIMBAET 00s3aTeNIbHOE IPEAMETHOE COJIEpKaHMUe,
npeaycMaTpUBaeT paclpeielieHue €ro Mo Kiaccam W CTPYKTYPUPOBAaHHE IO
pazienaM U TEMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSIeT KOJIUYECTBEHHBIE H
Ka4EeCTBEHHbIEC XapaKTepUCTUKU COJICp/KAHMUS, PEKOMEHAYEMYIO
MOCJEAOBATENBHOCTh  M3YYEHHS] XHMHUU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0y4alomuxcs, OMNpeAeNsieT BO3MOXKHOCTH TpeaMera JJis
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takke TPeOOBaHUM K
pe3ynbTaTam 00y4eHUs XUMUU Ha YPOBHE LieJiel U3yueHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATEILHOCTH OOYYalomerocs IO OCBOCHHIO
y4eOHOTO CO/IepIKAHMUA.

3HaHWEe XHUMHHM CIY)XUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyarouierocs, ero mpejacTaBICHUN O MaTEpPUAIIbHOM €IUHCTBE MHpPA, BAKHYIO
poJib UTparoT (GopMUpPYyEMble XUMHEW MpPEICTaBICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPTUU M 00 HBOJIOIMHU BEIICCTB B MPUPOJE, O IMyTAX PEHICHUS TI00aTbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJOTUYECKON 6€30MacCHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET  peaju3alud  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 0011 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (pOpPMHUpOBAHWE MBIINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HABBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHOH  JesTeNbHOCTH,



OKCMEPUMEHTAJIbHBIX W HCCIEAOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX KaK B
IIOBCEIHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON AESITENbHOCTH;

3HAKOMHUT CO CHEUM(PHUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €AUHCTBO IPUPOABI U YEIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O00YyYaIOUINXCS;

CHocoOCTBYET (OPMUPOBAHUIO LEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE
oOpa3oBaHue 00yJaIOIUXCS.

JlanHple HampaBlieHUs B OOyYE€HUH XMMHUU OOECIIEUMBAIOTCS CHEIU(PUKOI
cCollep’kaHusl  y4eOHOro  mpeaMeTa, KOTOpbIM  sBISIETCS  MEJaroruuecku
allaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XMMUU Ha ONpPEAEIEHHOM 3Tale eé
pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O OOILEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCA CHCTEMbI TMEPBOHAYAIBHBIX MOHITHH XHWMHH, OCHOB
HEOPraHWYECKOM XUMHUM U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX ITOHATHH
OpraHNYEeCKON XUMHH.

CtpykTypa coaepxaHHsl MporpamMmbl M0 XUMUU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydyeHuro. CoJepKaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATAM O XUMHAYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl [0 IPUHLUITY
IIOCJIEIOBATEIILHOIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— TMPEACTaBIECHUN 00 JIEKTPOJIUTUYECKOW JUCCOLMAILMM BELIECTB B
pacTBopax.

TeopeTndyeckne 3HAHMS PACCMATPUBAKOTCA HAa OCHOBE OMIIMPUYECKU
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJJHOTO
YPOBHS K JpYromy, BBIIOJNHAS (YHKUMHM OOBSICHEHHMS U HPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEM IPAKTUYECKOTO NMPUMEHEHMS WU IIOIYYECHUS
U3y4acMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHHU CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIIEH HAyYHOW KapTUHBI MHpPA B JIOTMKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO U
METOJAaM IIO3HaHUsA B Hayke. V3ydyeHHMe XMMHMM IPOUCXOIUT C NPHUBJICUYCHHUEM
3HAHUA W3 paHee HU3YYEHHBIX Y4eOHbIX mpeAMeToB: «OKpyKalomui MHUPY,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3yuyeHUH XUMHUM MPOUCXOTUT (OPMUPOBAHME 3HAHUN OCHOB
XMMHYECKON HAyKH KaK 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYDBHI.
3amaya y4yeOHOrO MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUW — BaXHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKHUX MOTOKECHHM,



JOCTYIMHBIX 0000OIIEHUN MHUPOBO33PEHUECKOTO XapakTepa, fA3blKa HAyKH, B
NpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWSA TPU HW3YYCHHH BEIIECTB U
XUMHYECKHUX PEaKIHid, B (OPMHUPOBAHNHN M PA3BUTUU MO3HABATEILHBIX YMCHHUHN U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHONM U  y4eOHO-HCCIEeI0BATENbCKON
JeSITEIbHOCTH, OCBOCHHHM MpPaBHJI 0€30MacHOro OOpalleHHs C BEIIECTBAMHU B
TIOBCEIHEBHO JKU3HH.

[Tpu w3yuyeHUn XMMHHU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTH TaKUE LI, KaK:

— (¢GOpMHUPOBaHHE WHTEIUICKTyaIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHNI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PEIICHHA,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJICHHOCTh OOYyYEeHHMs] Ha CHCTEMaTH4YecKoe TMpUOOIIeHUE
o0ydJarmuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOW NEATEIhbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciIoBUil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOUIMUCS
OMbITa Pa3HOOOPAa3HOW MAESITENbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMH), WMEIONUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UYHCJI€ YMEHHHA OOBSICHATH W OLEHWUBATH SIBICHUSA
OKPY)KAroIIeT0 MHpa, WUCIONB3Yys 3HAHWS U OTBIT, MOJTYYCHHBIE TPU HU3YYCHHUU
XMMHHU, TPUMEHATh WX TPU PEIICHUH MPOoOJIeM B IMOBCEIHEBHOW JKU3HU WU
TPYAOBOU JIESITEIBHOCTH;

— ¢QopmupoBaHue y OOydJaromuxcs T'YMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUW [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATENbHOCTH B HEISIX
COXPAHEHHUS CBOETO 37I0POBBS M OKPYIKAIOIIEH MPUPOTHON CPEIbI;

— pa3BHTHE MOTHUBAIIMM K OOYUYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(MHUIS M HANpPaBIEHHOCTH JAbHEHIIETO
00yueHus.

OO1iee 4YMCIO 4YacoB, OTBEAEHHBIX I HW3YYEHUS XHUMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanms, coctaBiseT 136 yacoB: B 8 kitacce — 68 wacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXKXAHME OBYUYEHUA

9 KJIACC

BemecTBO U XMMHYECKasI peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguyueckas cucreMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUM CBOWCTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kajaus, Kalblusi U UX
COCIMHEHU B COOTBETCTBUHM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHWYECKOW CBA3U. THUMNBI KPUCTALIMYECKHUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys u HOMEHKJIATypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PpA3JMYHBIM KJlaccaM HEOPTraHUYECKUX
COCJIMHEHU, TeHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
¥ COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIIoBOMY 3(GdeKTy, Mo
U3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX JJIEMEHTOB, IO OOPAaTHMOCTH, TIO
Y4aCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYCCKUEC
YpaBHEHHS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [IoHsITHE 0 TOMOTEHHBIX M TE€TEPOTEHHBIX
peakuusx. [lonsarue o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIUSIIOIIME HAa CKOPOCTh XUMHYECKOM pEaKIMh M TOJO0XKEHHUE XUMHUYECKOIO

paBHOBECHS.
OKUCAUTENPHO-BOCCTAHOBUTEIbHBIE — pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue  ypaBHEHUH

OKHUCJIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOIHAIIMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MexaHU3M JUCCOLMAIIMM BEUIECTB C PA3JIMYHBIMU BHJIAMHU
xumMuueckoi cBsizu. Crenens auccoruanuy. CUIbHBIE U ClIa0ble AIEKTPOJIUTHIL.

Peakiiuu noHHOTO OOMeHa. Y CI0BUS NMPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE M COKpAaIllEHHbIE MOHHBIE YpaBHEHUs peakuuil. CBoilcTBa KHUCIOT,
OCHOBaHMW W coJed B CBETE TMPEICTaBICHUM OO0 3JIEKTPOJIUTUUYECKON
nucconuanuu. KauectBeHHble peakiiui Ha HOHBL. [IoHATHE O THIPOIU3E COMEi.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJIETSIMU KPUCTAUIMYECKUX PEIIETOK HEeOPraHWYeCKUX
BEILIECTB — METAJIOB W HEMEeTaOB (rpadura M anmasa), CIOXKHBIX BEIECTB
(Xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKUuu
OT BO3JCHCTBUS pa3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPOIPOBOIHOCTU
pacTBOpPOB BEIIECTB, MpOLECcCa JTUCCOIMAIMU KHUCIOT, IIeJIoYed U cojel
(BO3MOXXHO  HCMOJB30BAHME BUJEO MAaTEPHUANIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWs  peakuuidi HOHHOro  oOMeHa



(oOpa3oBanme ocaaka, BBIJEIECHUE Tas3a, oOOpa30BaHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peaklMy paslioKeHUs, COCIMHEHU), Paclo3HaBaHWE HEOPTraHWYECKHUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pEaKkUWid Ha HOHBI, pEUICHHE
HKCMIEPUMEHTAIbHBIX 33/1a4.

Hemertanbl 1 MX coeiMHEeHUS

OOmast xapaktepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (pU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHYECKHE CBOWCTBA Ha MPUMEpPE  XJopa
(B3aMMOJEICTBHE C MeETalllaMH, HEMETajulaMu, IIeJ0o4YaMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIOTa, XMMUYECKHE CBOMCTBA, MOJIy4eHHE, NpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOAOPOJIa HA OpraHU3M uejoBeka. BakHellue XJIOpUABI U X
HaX0XJIEHUE B IPUPO/IE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHUE, (U3MUYECKUE U
XUMHYECKHe cBOMCTBa. OKCHIIBI cepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3MUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mmue Kak
NpeACTaBUTENSl Kjacca KHUCIOT U crenuduyeckue). XHUMHUYECKHE pEeakluu,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJMYYEHUsI CEPHOM KHUCIOTHI.
[IpuMeHeHne cepHOil KMCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKIUs Ha
cynaedar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUH B MpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIel Ccpelbl COENWHEHUSMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPEeAOTBPALCHUS.

OO1mast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTEMEHH OKUCICHUA. A30T, paclpocTpaHEHHE B MPUPOJIE,
¢uznyeckue U xumMmudyeckue cBoiictsa. KpyroBopot a3ora B mpupojae. AMMuax, ero
bu3nUeckue 1 XuMUYECKHUEe CBOMCTBA, NoJyuyeHue u npuMeHeHue. Conu aMMOHUS,
ux (GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYeCKue U XUMHUYECKUE
CBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIU(UUYECKHE).
Hcnonb3oBaHne HUTPATOB M COJiell aMMOHHMS B KauyeCTBE MMHEPAIbHbBIX
ya00peHnii. XMMHUECKOe 3arpsi3HeHUE OKPY KaIoIIe cpeibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BoaoémoB). docdop,
aioTponHbie Moaudukanuu (ochopa, humdeckne M XUMUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

O6mmas xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHMS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCJIEHUS.  YTJepoj,  auIOTPOIHbIE
Moau(dUKaIMK, pPAcIpOCTpaHEHHE B TpUpPONE, (PUINYECKHE U XHUMHUECKHE
cBoiicTtBa. Ancopbuus. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM



yraepoaa (IV), rumoreza ri1006anpHOTrO MOTEIUIEHHUA KIMMaTa, MApHUKOBBIM
addekt. YronpHas KuciaoTa U €€ coiu, X PU3NYeCKUue U XMMHUYECKHE CBOMCTBA,
nojyueHue u npumeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavasIbHbBIE MTOHATHSA 00 OPraHUYECKUX BEIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHble HMCTOYHMKH YTJIEBOAOPOJAOB (yroyib, MTPHUPOAHBIN Tra3, HEPTH),
OPOAYKTBI UX TepepaboTku (O€H3WH), UX pOJib B OBITY U TMPOMBIIUICHHOCTH.
[TonsiTrie 0 OMONOrMYECKU BaXKHBIX BEIIECTBAX: KUPAX, OCNIKaX, yriIeBojax — U UX
poid B KM3HM 4elloBeKa. MarepuaibHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPTaHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoenuHeHWS KpemHus B mpupoze. OOmme mnpenacraBieHus o0
okcune kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThI, UX HUCIOJIH30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHelilline CTpOUTENbHbIE MaTepHualbl: KepaMHKa,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCMOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHON KHU3HHU.

Xumuueckuii Ikcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IIPOBEJICHHE KAUECTBEHHBIX PEaKlUid Ha XJIOPUI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karouie (QPU3NYECKUEe M XUMHUYECKHE CBOWMCTBA
TaJIOTEHOB M WX COEAMHEHMH (BO3MOXXHO HCIOJIb30BaHHE BHIEOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMu XJOpUIOB (TaJOT€HHUJOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOEHUE TIpoliecca OOYTIMBaHUs caxapa IMoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHYECKUX CBOMCTB
pa30aBJICHHOI CEpHOI KUCIIOTHI, TPOBEICHUE KAYECTBEHHON peakIu Ha Cyib(aT-
MOH M HaOJI0JieHWEe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBolicTBamMH a3zoTa, (ochopa M MX coeAMHEHUH (BO3MOKHO HCIOIb30BaHUE
BUJICOMATEPHUAIIOB), 00pa3laMu a30THBIX U (POChHOPHBIX yA0OpEHUM, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHHE M M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KayeCTBEHHBIX PEAKIM Ha MOH aMMOHHS U (ocaT-uOH U HM3YUCHHE MPU3HAKOB
UX MPOTEKAHUSI, B3AUMOACHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCTIOTHI C MEABIO
(BO3MOXXKHO  HCIIOJB30BAHME  BUJEOMATEpUANIOB),  M3y4YEHHE  Mojelnei
KPUCTAJUTMUECKNX PEmETOK anmasa, rpadwura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOpPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHEe, pacllO3HABaHUE M W3YUYCHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHHE KaueCTBEHHBIX peaKIuii Ha KapOoHAT U
CUWJIMKAT-UOHbl W M3YYCHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHUE C
OPOAYKIMEH CHJIMKATHON MPOMBIIIJICHHOCTH, PEIICHNE 3KCIePUMEHTAIbHBIX
3a7a4 10 TeMe «BaykHeuIe HEMETAIUIbl U KX COCIMHEHUS.



MeTaJliibl U UX COeTUHEHUS]

OO6mas XxapakTepruCTUKa XMMHUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHHUHU
ux TnonoxeHusa B Ilepuomnyeckon cucrteMe XUMHYECKUX 3yeMeHToB [[. U.
MenneneeBa u crpoeHus aTromMoB. CTpoeHue meTamuioB. Meramnuyeckas CBS3b U
METAJJIMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMHUYECKUU  psll
HaIpsDKeHUN MeTaioB. dusznueckue U XUMUYECKHE CBOMCTBAa MeTaiioB. OO0mue
CrocoObl TonyueHus: MmeTauioB. [loHSATHE O KOPpPO3MHM METANIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Koppo3uu. CrmaBel (CTadb, YyTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBITINIEHHOCTH.

[Ilenounsle meTambl: monoxeHue B llepuognueckon cucrteMe XUMHYECKUX
sanemenToB JI. 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HaXOXKJIEHUE B MPHUPOJE.
dusznyeckue U XMMHUYECKHEe CBOMCTBA (Ha mpuMepe HaTpus U Kainus). OKCUIIbI U
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIeNOYHBIX METalIOB M HX
COCJIMHCHUH.

I[lenouyno3emenbHbIE METAJUIbI MAarHuii W KaJblMi: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB . M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoje. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliiune coequHEHUS Kaublusg (OKCHJA, TUIPOKCUI, COJIM).
JKé€cTKoCTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUS.

AJIoMHHUN: TI0J10keHKE B [Ieproinieckoil CucTeMe XuMUYECKUX JIEMEHTOB
. N. MenpgeneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupojne. Pu3nueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMsI. AM(POTEPHBIE CBOMCTBA OKCHAA W THAPOKCH]IA
aJIIOMHUHMUS.

Keneso: nonoxenne B [lepuoanueckon cucreMe XUuMHUYECKUX 3IIEMEHTOB /.
. MengeneeBa, CTpOEHHME aTOMa, HaXOXJAE€HUE B mpupoac. Pu3nMyeckue Hu
XUMHUUYECKHE CBOMCTBA xkese3a. OKCUIbl, TuApOKCcHIbl U conu xenesa (I1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pa3laMd METaUIOB M CIUIaBOB, HUX (PU3HYECKUMHU
CBOWMCTBAMHU, HW3YYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHNE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAaHME  BHUJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTlOMUHHUS, [IUHKA, KeJe3a
(I1) m xeneza (III), meau (1), HaGarOAEHUE W OMMCAHUE TIPOIIECCOB OKPAITMBAHUS
IJJaMEHH HWOHAaMU HATpusi, KaJlus U Kaiblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxxHenine
METAaJIJIbl U UX COCAMHCHU .

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eJIOBEKa. be3omacHoe
WCIIOJIb30BaHME BEIIECTB M XMMHYECKUX peakuuil B ObITy. [lepBas momolns npu
XMMHYECKUX 05KOTaX U OTPABJICHUSX.



XUMHYECKOE 3arps3HEHUE OKpYXKalomeld cpeabl (mpeaeiabHas JOMyCTUMAast
KOHIIeHTpalus BemecTs, aaiee — [1/IK). Ponb xuMun B pelieHr 3KOJIOTHYECKUX
npo0JieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIUIaBBl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mescnpeomemmnbnie ceasu

Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUHM XUMUHU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIh30BaHWE KaK OOIMMX eCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHSATHUH, SBJSIONIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DAaKT, THIIOTE3a, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KilacCUpUKAMsA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMaPHUKOBBIN
s ekT, TEXHOIOTHS, MaTEPHUAIHI.

dusmka: Marepusi, aToM, OJCEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsii, TPOBOIHUKH,
MOJIYIPOBOJHUKH, ~ JTUAJEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO0, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJUTHYECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI M3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHUS, MUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, M TATEIHLHBIC BEIICCTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE HCKOTIaeMbI€, TOTTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XNUMHHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTPAMMbl OCHOBHOTO  OOIIEro
0o0pa3oBaHMsl JTOCTUTAIOTCS B XO0j€ OOy4YeHUs] XUMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHH C TPAJAULIUOHHBIMH POCCHICKUMU
COLIMOKYJIbTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, INPUHATBIMU B
oOmiecTBe MpaBUjIaMH M HOpPMamMH TOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMONO3HAHUs, CAMOPA3BUTHUSA U COIMATM3AIMN O0YHAOIITUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYy4YaroIIMUXCA
PYKOBOJICTBOBATbCSI CHUCTEMOW ITO3UTUBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHNe ONbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YAaCTH:

1) mIaTpHOTHYECKOTO BOCTIMTAHMS:

LEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAYyYHOMY HACIEIWI0, TTOHUMAaHHS 3HAYECHUS XUMHYECKOM HAayKH B JKU3HU
COBPEMEHHOr0 OO0IIecTBa, CIOCOOHOCTH BJIaleTh JOCTOBEPHOW HHQOpMAIHei o
NEPENOBBIX JTOCTHXKEHHUSIX W OTKPBITUSAX MHPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IPEACTABICHUS] O COLMAIBHBIX HOPMax W TMPaBHIAX MEXIMYHOCTHBIX
OTHOLUIEHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCNEeOBaTENbCKOM, TBOPUECKOM W  APYTUX  BUOAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH NpU
BBINIOJIHEHUHM YYE€OHbIX, TMO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUYECKHUX
HKCMEPUMEHTOB, CO3/1aHUN YUE€OHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE€ O3TOM y4yeOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TOBEJECHHE U IIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUSA:

MHUPOBO33PEHUYECKUE MPEICTABIECHUS O BELIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIISIOLIME
OCHOBY JJISl IOHUMAaHUSI CYIIIHOCTA HAyYHOW KapTUHBI MHUpA, MPECTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOJBI, B3aMMOCBS3SIX YEJIIOBEKA C
MIPUPOJHOM CPENION, O POJIM XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

NIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBIE UIsi OOBSICHEHHS HAOJIOaeMbIX MPOIECCOB U SIBICHUM,
MO03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATypOi, JOCTYMHBIMU TEXHUUYECKHMMH CpEICTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M TIO3HAHUIO, JHO0O03HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa3oBaHUIO, TMPOEKTHOM U  HCCIEI0BATENbCKOU



NeATEeILHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICEHHOCTH M YPOBHSA OOY4YEHUS B
JTaJIbHEMIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 3I0POBb:

OCO3HAHHME IIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370POBBIM 00pa3 *WU3HHW, OCO3HAHWE TOCJICICTBUA U
HETMPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOJEHUS aIKOI0Jis, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid O€30MacCHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

S) TPy10BOI0 BOCIIMTAHMS:

WHTEPEC K MPAKTUYECKOMY M3yUeHUIO TTpodeccuii u Tpyia pa3InyHOro poja,
YBOKEHUE K TPYAy M pe3yJbTaTaM TPYJIOBOM IEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TIPUMEHEHHUSI TPEAMETHBIX 3HAHUN 10 XHUMHH, OCO3HAHHBIA BBIOOD
WHIUBUTyAIbHON TPACKTOPUHU MPOJAOHKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOMIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEH,
ycnenrHon npodeccuoHaabHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aJalITUPOBATHCS B TPOQeCCHOHATILHOMN Cpejie;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

DKOJIOTHYECKU I€JIECO00pa3HOE OTHONIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAaHMUS, IOHUMAHUE LIEHHOCTH 3JJ0POBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bU3NYECKOMY M TICHUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
npaBuiI 0€30MMaCHOTO MOBEICHUS ITPU pabOTE C BEIIECTBAMU, a TAKKE B CUTYaIIHSIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJTy4aeMble MPU W3YUYCHUU XUMHUH, IS
peleHus 3aAad, CBA3aHHBIX C OKPYKAIOIIEH TPUPOAHON CPEeaO, sl TTOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHHUS TIJIO0AJBHOIO  XapakTepa
HKOJIOTHYECKUX TMPOOJIeM M IMyTel WX PelIeHUs MOCPEICTBOM METOJ0B XWMUH,
HKOJIOTMYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOI,
KOMMYHHMKATUBHOM M COIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpeaMETHBIX pe3yJbTATOB BBIICISIOT 3HAYUMMBbIC IS
dbopMHpOBaHUS MHPOBO33PECHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
IPUHITAT, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MIpeJAMETax U IO3BOJIAIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEIAMETOB (HOPMHUPOBATH IMPEICTABICHUE O IIEJIOCTHOU
HAyYHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (TTO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (OpPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JICATESIILHOCTH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS

ba3oBble JJoruyeckue aelicTBUA:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUN: PACKPBIBATh CMBICI XUMUUYECKUX TOHATHM (BBIJACIATH MX XapaKTEPHBIC



NpU3HAKW, YCTAHABIMBATH B3aWMOCBS3b C JPYTMMH HOHSATHUSMHU), HCIOJIb30BATH
HOHATHUS U1 OOBACHEHHS OTJENBHBIX (JAaKTOB U SBJICHHI, BHIOUPATh OCHOBAHUS U
KPUTEPUH AJS KJIacCHU(PUKAMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX pPEaKlui,
yCTaHaBIMBATh MPUYUHHO-CIEACTBEHHbBIE CBSI3M MEXAY OOBEKTaMU H3Y4YCHHUS,
CTPOUTH JIOTHUECKHUE PACCYX ACHUS (MHIYyKTHUBHBIC, NEAYKTUBHBIE, IO aHAJIOTHH),
JieNIaTh BHIBOJIBI U 3aKJIFOUEHUS;

yMEHUE MPHUMEHATh B IMpOLECCe TIO3HAHUS MOHATHS (TpeAMETHbIE U
MeTanpeIMETHbIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIEIH, UCTIOJIb3yeMbl€ B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSAEMbIE B XUMUU MOJICJIbHBIE MPEACTABICHUS —
XUMHYECKUM 3HAK (CHMMBOJI 3JIEMEHTAa), XUMHUYeckas QopMmyjia M ypaBHEHHE
XUMHUYECKOW PEaKLUu — MPU PELICHUH y4yeOHO-TI03HABATEeNbHBIX 3a/1a4, C YYETOM
3TUX MOJEJIbHBIX NPEJCTABICHUN BBISBIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC
NPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMUUYECKUX PEaKIIH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IPOTHBOPEYHS B U3YUaE€MBIX MPOIIECCaX U SIBICHUSX.

Bba3oBble ucciienoBarejbcKe 1eHCTBUSA:

yMEHHUE HCMOIb30BATh IMOCTABJICHHBIE BOIMPOCH B KAueCTBE HHCTPYMEHTa
MO3HAHMs, a TaKkXKE B KAyeCTBE OCHOBBI s (OPMUPOBAHUSA THIOTE3BI IO
IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

npuoOpeTeHue OmbITa MO IUIAHUPOBAHUIO, OPraHU3allMd M IPOBEACHUIO
YUYECHHUECKUX OSKCIIEPHUMEHTOB, YyMEHHME HalOlogaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, GopMyaHpoBaTh 0000IIEHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHMS, COCTABIATh OTUET
0 MpOJIeTaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMeHUE BbIOMpaTh, AaHAIM3UPOBATH M HWHTEPIPETHPOBATH HH(POPMALIUIO
pa3MyYHBIX BUJOB U (DOPM MpEACTaBICHUS, MOIYIaeMyI0 U3 Pa3HbIX UCTOUYHHUKOB
(Hay4HO-TIOMyJIIpHAsl ~ JIUTepaTypa XHUMHUYECKOTO COJACpKAHMS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHeTa), KPUTHUYECKH OIICHUBATH NPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(OpPMAIIHIO;

yMEHUE TPUMEHSTh Pa3InYHble METOJBI M 3aIpOCHl MPHU TOUCKE U OTOOpe
UH(POpPMAIlMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX JUIS BBINOJHEHUSA
y4eOHBIX U TO3HABATENBHBIX 33/a4 OMpPENeIEHHOrO TUIA, MPUOOPETEHHE OIbITa B
00JacTH  MCHOJB30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpPOH aKTUBHOT'O UCTOJIb30BAHUS PA3TUUYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHus HHOpMaAIUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu popmMamu rpaduKu U UX KOMOMHAIUSIMU;

yMEHUE HCIIONB30BaTh MW aHAJIM3MPOBATh B Ipolecce y4eOHOH u
UCCIIEI0BATENLCKOM JeSITETbHOCTH WH(GOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPYKAIOLIEH MPUPOIHON
Cpelbl.

KoMMyHUKATHBHbIE YHUBepCcAJIbHbIE yueOHbIe 1eiicTBUS:



YMEHHUS 3aJlaBaTh BOIPOCHI (B XoJie Juanora W (WiM) IUCKYCCUHU) IO
CyllecTBYy  oOcyxpaemMoil  Tembl, (OpPMYIUpOBaTh CBOM  MPEIJIOKEHUSA
OTHOCHUTEBHO BBINIOJIHEHUS MTPEIJIOKEHHON 3aa4H;

YMEHUSI  MOPEACTABIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIHHOMU
JEATeIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; JeJaTh MPE3eHTAIHUIO
pEe3yIbTaTOB BBHINOJHEHHUS] XMMHUYECKOTO JKCIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHUsI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOU
MO3HABATENIbHOM M MCCJIEAOBATEIbCKOM  JESITEIBHOCTH MPU  PELICHUU
BO3ZHHMKAIOIIUX TPOOJIEeM Ha OCHOBE yuéTa OOIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHALUSA
COBMECTHBIX [JEHWCTBUHM, ONPEACIICHHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh HanOosiee Y(PheKTUBHBIC CIIOCOOBI pelieHUs] Y4eOHbIX U
MO3HABATENbHBIX 33Jla4, CaMOCTOATEIIBHO COCTABJISATh WA KOPPEKTUPOBATH
IIPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU  BBINOJHEHUM 33aJaHUM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX W PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE MOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW ILIEIH, YMEHUE
MCIIOJIb30BaTh U aHAM3UPOBATh KOHTEKCTHI, MPe/1JlaraéMble B YCIOBUHU 3aJaHUM.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJNbTAaTOB IO OCBOCHUIO 00S3aTENIbHOTO
COJICp)KaHMs, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouell MporpamMmoi,
BBIICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CIOCOOBI
NEUCTBUN, cHenupuIecKue [ MpeAMETHOM o0nacTh «XUMHUS», BUIBI
JEATeIBHOCTH MO  TMOJYyYEHHI0 HOBOIO  3HAHWs, €ro HWHTEpIpeTalnH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xonIiy oOydenus B 9 kiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUIN:

e PpACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKHX [MOHATHI: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBS3b, TEIJIOBOU A deKT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DJICKTPOJUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] HUCCOLMALMNS, PEAKIHUU HOHHOIO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE M  BOCCTAHOBIICHHUE,
aoTponus, aMm(pOTEepHOCTh, XUMUYECKas CBsA3b (KOBAJICHTHAs, MOHHAS,
METaJJIMYEeCcKas), KpUCTANIMYECKass pemeTka, KOppo3us METaJUIOB,



CILJIaBbl, CKOPOCTh XUMHYECKOM peakluH, TMPeebHO JOMyCThUMAas
koHueHTpanus [1JIK BemecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHA U
MPUMEHSITh 3TU OHSTHS MPU OMKUCAHUM BELIECTB U UX MPEBPAILICHUMH;
WCIIOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJICHHS (HOPMYI
BEILIECTB U YPABHEHUN XMMHYECKUX PEAKLIUI;

ONPEACIIATh BAJICHTHOCTh U CTEIEHb OKUCIIEHUS] XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, MPUHAIIEKHOCTh BEUIECTB K
onpeAenéHHOMY KIIAcCy COEOWHEHU 1Mo ¢dopMyliaM, BHJI XUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA MO0 XUMHUYECKOU (opmyrie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAMHEHUW, TUI KPUCTATITUYECKOU
PEHIETKY KOHKPETHOTO BEIECTBA;

packpeiBath cmbich Ilepuogmueckoro 3akona J[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHCHIBaTh W XapaKTEPU30BATh
Tabnuunyio Gopmy Ilepuoanyueckoil cucTeMbl XMMHUYECKUX 3JEMEHTOB:
paznuyaTh TMOHATHUS «TJlaBHas mnoarpynna (A-rpymnma)» U «mobouyHas
noarpynma (b-rpynma)», mambie u  OOJdbIIEE TEPUOABI, COOTHOCUTH
0003HaUCHUS, KOTOphIE WMEIOTCS B TMEPUOJAMYECKONW Tabmmie, C
YUCJIOBBIMU  XApPAKTEPUCTUKAMH  CTPOEHHUSI  aTOMOB  XMUMHYECKHUX
AJIEMEHTOB (cocTaB M 3apsa  sApa, OOIlee YUCIO DIEKTPOHOB U
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOITHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX NEPUOIOB U TIAaBHBIX MOATPYII C YUETOM CTPOCHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHCIy M COCTaBy YYAaCTBYIOIIMX B pPEaKIHUH
BEIIECTB, MO0 TEIIOBOMY 3P (HEKTy, 0 M3MEHEHHUIO CTENEeHEH OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEeUUPUUECKUE XHUMHYECKUE
CBOWMCTBA IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKAas OMHCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUSA DJIEKTPOJUTUYECKOW NHCCOLMALUUA  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXK/y BEUIECTBAMU Pa3IMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX CTPOECHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKUX MPEBpALCHU B Pa3IUYHBIX
YCIIOBUSIX;



BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJISIPHYIO W MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 10 (dopmyIie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

coOiroAaTh  MpaBWiIa  MOJb30BAHMS ~ XMMUYECKOM  MOCYJOM U
Ja00paTOpHBIM  O00OpYyJIOBaHMEM, a TaK)Ke IpaBWa OOpaIlleHUS C
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIMSMH 110 BBIIOJHEHHUIO
71a00paTOPHBIX XHUMHUYECKHUX OIBITOB MO TMOJYYEHHIO U COOUPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U YTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OIMBITHBIM MyTEM XJIOPHUA-, OPOMUI-,
uoaua-, kapbonar-, ¢ocdar-, cuwiMkar-, cyiabhar-, THIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI W3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OTEPAIlMU MBICTUTEILHON NEATeIbHOCTH — aHalIn3
U CHHTE3, CpaBHEHHE, O0O0O0OIIeHNe, CHUCTEeMAaTHU3AINI0, BHISBICHHE
PUYUHHO-CJICICTBEHHBIX CBS3€H — /I U3YYCHHUS CBOWCTB BEIIECTB U
XUMUYECKAX pEaKlUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaO0IeHNe, U3MEpPEeHHe, MOJAEITUPOBAHUE, IKCIEPUMEHT (peajbHBId U
MBICJICHHBIN ).



9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM unppoBbIe
Ne n/m P Konrpoabnsie Ilpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Paszgea 1. BenecTBO M XUMHYeCKHE PeaKIUun
11 [ToBTOpenue u yriybiaeHne 3HaHUHA 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
1.2 Kn i 5 1
ACCHUIAIA XHMHHECKHX Peakii https://m.edsoo.ru/7f41a636
bu6muoreka [IOK
1.3 X 8 1 1
MMUYECKUE PEaKIMU B BOJAHBIX PACTBOPAX https://m.cdsoo.r/7f41a636
Hroro no pazneny 18
Pa3gen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO0mmas XxapakTepuCTHKa XUMUIECKIX 4 1 bubnnorexka HOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTHKa XUMUYECKIX
2.2 snemenToB VIA-rpynmnsi. Cepa u eé 6 1 bubmorexa LHOK
' PYTHIRL- &P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61as xapakTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3zot, hpochop u ux 7 1 bubmorexa [TOK
' PYHHEL ASOT, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mmas XxapakTepuCTHKa XUMUIECKIX
24 snemeHToB [VA-rpynnsl. Yrinepoa u 8 1 buommorexa HOK
. . PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M UX COCAUHEHU S

bu6mmoreka [IOK
3.1 06 5 4
HIHE CBOHCTRA METAITOB https://m.edsoo.ru/7f41a636
bu6muoreka [IOK
3.2 B i 13 1 1
QKHEUIIINE METaJJIbl U X COCTMHEHUS hitps/m.cdsoo.ru/7f4 12636
Hroro no pazneny 17

Pasznea 4. [lepBoHayasibHbIe NPeACTABICHUA 00 OPraHUYECKUX BellecTBAX

4.1 OpraHuyecKas XUMHUSI 8 Bubmmorexa IIOK
’ p https://m.edsoo.ru/7f41a636
Wroro no pazneny 8
Pe3epBHOE BpeMst 3 bubanoreka [IOK

https://m.edsoo.ru/7f41a636

OBIIEE KOJIJMYECTBO YACOB I10 ITIPOI'PAMME 68 4 7



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

9 KUIIACC

KosnyecTBO 4yacoB DJIeKTPOHHbBbIE
Hara uudgposbie
Ne n/m Tema ypoka Konrpoabnbie IIpakTuyeckue
Bcero u3ydyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypcebl
[Tepuonuueckuii 3aK0OH.

) [Tepuonuueckas cuctema ) bu6muorexa [JOK
XUMHYECKUX 31eMeHTOB [I. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMUYECKHUX HJIEMEHTOB 1 bubamorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Krnaccudukanus u HoMeHKIIaTypa | bubnmoreka [JOK
HEOPTraHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunibl XUuMUUeCKOW CBA3U U THIIBI ) bubmuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5 «IToBTOpenue u yriayoiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux | bubmuoreka [IOK
peaKkuuii Mo pa3INYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0

7 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE ) bubnmorexa [JOK
peakuuu https://m.edsoo.ru/00adbe9a

g TemnnoBsie 3PEKTH XUMHUIECKUX ) bubmuorexa [JOK
peakuuin https://m.edsoo.ru/00adc28c
CKOpOCTh XMMHUYECKOUN peaKkIlvu.

O6parumbie peakuun.[lonsTre o

9 XMMHYECKOM paBHOBeCUU. DAKTOPHI, 1 bubmuoreka [JOK
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOMN https://m.edsoo.ru/00adcade
PEaKINH U MOJ0KEHUE XUMUYECKOTO
paBHOBECHS



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

[TpaxTuueckas padota Ne 1 Mzydyenue

10 BIIMSIHUS YCJIOBUM MPOBEACHUS
XMMHYECKON PEaKI[uu Ha €€ CKOPOCTh
CyIIHOCTh IpoIiecca
11 BJIyGHI:T OJIHTI/II:IeCKoﬁ HCcCOUauu buGnuorexa LIOK
p A HHATHIH https://m.edsoo.ru/00adcd68
CuiibHBIC U CITa0bIe DJIEKTPOTUTHI
bubmuoreka [IOK
12-13 HMonnrle ypaBHEHUS peakIui
yp peartt https://m.edsoo.ru/00add448
bubmuoreka [IOK
14-15 I'mopomms coneit
s https://m.edsoo.ru/00add9d4
16 O06001IeHre U cHCTeMaTU3alus bubnmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTruyeckas padora Ne 2 Perenue
17 SKCIIEPUMEHTAJIBHBIX 33714 110 TEME bu6muoreka [JOK
«CBolicTBa KHCIIOT, OCHOBAaHUH U https://m.edsoo.ru/00addbfa
COJIEH KaK AJIEKTPOJIIUTOBY
Kontponbras padota Ne2 o teme
18 «DIEKTPOIUTHYECKAS JUCCOLHALIUS bubmmorera [IOK
p A HHATIA. https://m.edsoo.ru/00addec0
XUMHYECKHE PEaKLIUU B pACTBOPaxX»
XapaKkTepruCTHKA rajJOreHOB.
19 XuMHUyecKre CBOMCTBA Ha IIpUMeEpe bubmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJopa
XaopoBogopoa. CossgHas KUCIIOTa,
20 XI/IME‘IGCKI/IS CBOMCTBA, MMOIYUECHHE bubmorexa LIOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTruyeckas padora Ne 3
21 ITonyduenue conAHON KUCIOTEL U buGnuorexa LIOK
i .. " https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOICTB
Boruucnenus no ypaBHEHUSIM
22 XUMHUYECKHUX PEAKIIUU, €CIIU OJUH U3 bubmmorexa [IOK
PEAKIIH, A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
23 XapaKkTepuCTUKA KUCIOPOJa U CEPBI bubmuoreka [JOK



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

https://m.edsoo.ru/00ade64a

24 AnnoTpornHbie MOIU(UKALIUY CEPBHI. bubnmorexa [JOK
CgoiicTBa 1 IPUMEHEHHUE CEPBI https://m.edsoo.ru/00ade64a
bubmuoreka [IOK
25 Ceposogopon. Cynbhuanl.
posozopon. Cybun https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KMCIIOTA,
26 ¢du3nveckre 1 XUMHUECKHE CBOMCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKLIUH, JICKALLNE B
OCHOBE TIPOMBIIIUICHHOTO criocoba
27 MIOJIy4YEHUS CEPHOMN KUCIIOTHI. Bbubmuotexa [JOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpesibl COETUHEHUSIMU
cephl
[TpakTuueckast pabota Ne 4 Pemenue
28 SKCIEPUMEHTAIBHBIX 33434 II0 TEME buGnuorexa LIOK
P https://m.edsoo.ru/00adec8a
«Kucnopon u cepa»
XapakTrepucTuka azorta u gocdopa.
29 CDI/II;I/I‘-IGCI:(I/IG u XI/IMPI‘IGCKIE)G cg)offcma bubmorera [JOK
https://m.edsoo.ru/00adeeab
azora
but6mmoreka [JOK
30 AMMHaK. 1
https://m.edso0.ru/00adf004
[TpakTrueckas padora Ne 5
31 IlonyyeHne aMMHaKa U U3y4eHHE €ro Bubmorexa HOK
qu ye https://m.edsoo.ru/00adf180
CBOWCTB
1 A30THas KuCI0Ta, €€ hru3nueckue u bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcrnons30Banne HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPATIbHBIX
. bubnmoreka [JOK
33 ynoOpeHuii. XuMHU4ecKoe

3arpsi3HEHUE OKPYKAIOIIEH cpelibl
COCIMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

dochop. Oxcun hochopa (V).

bubmuoreka [IOK

34
docdopHas KUCIOTA U €€ COJIH. https://m.edsoo.ru/00adf68a
Hcnonb3oBanue GochaToB B
35 KaueCTBE MUHEPATHHBIX YI0OPECHUH. bubnmoreka [JOK
3arpsi3sHEHUE PUPOTHOM Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
XapakTepucTuKka yriepojaa u
36 K epMHHﬂp Aot }(])THI/ISII) ﬂne oja Bubmorexa HOK
p L p yriepoaa. https://m.edsoo.ru/00adfd9c
CsaoiicTBa.
Oxkcwupl yriaepoja, ux pu3ndeckue u
37.38 XUMHUYECKHE CBOMCTBA. bubnuoreka [JOK
DKosorndeckue mpoodIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHIOM yriepona (IV)
N but6mmoreka [JOK
39 YTOIbHAS KHCIOTA H €€ COTn https://m.eds00.ru/00ac006¢c
[TpakTrueckas padota Ne 6
40 [Tonyuenue oxcuna yriepona (IV) u bubmuoreka [JOK
U3y4YEHUE €ro CBOMCTB. https://m.edsoo.ru/00ae027¢
Pacno3naBanue xapOoHaTOB
but6mmoreka [JOK
41-42 K i
DEMHIH I €T0 COCAHHCHHIA https://m.edsoo.ru/00ae080a
Kontponbras padota Ne3 mo teme
43 «BaxkHeime HeMeTauIbl U UX Bubmorexa HOK
https://m.edsoo.ru/00ac0e18
COEJIMHECHU S
XapakTepuCTHKAa METAJIOB.
but6mmoreka [JOK
44 Meranueckas cBsizb. OU3NYECKHUE
. https://m.edsoo.ru/00ael103e
cBoricTBa MeTayyioB. [lomydenue.
XUMUYECKHE CBONMCTBA METAJIJIOB.
45 DIJIEKTPOXUMHUYECKUH DS, bubmorexa [JOK
P . pAA https://m.edsoo.ru/00ael 156
HaIpsDKEHUHA METaJlIoB
4647 CnnaBel. Beraucienus mo bubmuoreka [JOK

YPaBHEHUAM XUMUYECKUX PEAKLIHA,

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



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

€CJIM OJIUH U3 PEareéHTOB COACPKHUT
pUMecH

48 [llenounple MeTaILTBI bubmorexa HOK
https://m.edsoo.ru/00ac14b2
49 Marnwuii. lllenouno3emenbHbIE bubmuoreka [IOK
METAaJlIbI. https://m.edsoo.ru/00ael5e8
50 Baxxuelinie coequHEHNS KAJIbIUS. bubmmorexa [IOK
https://m.edsoo.ru/00ael5e8
51 JKECcTKOCTH BOJBI U CIIOCOOBI €€
YCTpaHEHUS
N but6mmoreka [JOK
32 AdomHHHi https://m.edsoo.ru/00aclc64
53 Bakueiinine coefMHEHUS aTIOMUHUS bubmmorera [IOK
https://m.edsoo.ru/00aelc64
bubmuoreka [IOK
>4 Keneso https://m.edsoo.ru/00ae1d86
bubmuoreka [IOK
33 Coepunenns xenesa https://m.edsoo.ru/00ae35¢6
56 O06001IeHNe U CUCTEMAaTU3AIIHS
3HAHUH
[TpakTuyeckas pabora Ne 7. Pemenue
57 SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubmmorexa [IOK
https://m.edsoo.ru/00ae3de8
«MerTab»
Brruucnienus o ypaBHeHHUSIM
XUMHYECKUX PEAKIUi, €CIIU OJWH U3
peareHToB J1aH B U30BITKE UITH bu6mmorexa [JOK
58-59
COAEPKUT IpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH J0JIM BBIXOJa IIPOAYKTa
peakiumn
Kontponbras padota Ne4 o reme
60 «BaxkHeHIme MeTaJlIbl U X

COCONHCHUA»



https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1750

61 Opranuyeckasi XuMHust 1
6 [IpenenpHBIC (HACHIIICHHBIC) )
YTJIEBOJIOPOBI

63 Hemnpenenpabie (HEHACHIIIICHHBIC) 1
YTIEBOIOPOABI

64 [Tonumepsr. 1

65 [IpousBoHbIE YTIEBOIOPOIOB. |
CrupTsl.

66 KapGonossie kucnotsl. Ci0KHbBIE |
a¢upsl. Kupsr.

67 VYrneBosibl. AMUHOKHUCIIOTHI. benku. 1

68 Wrorosas koHTpoJsibHAs paboTa 3a 1
Kypc 9 kiacca

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
Xumust yaeonuk I.E. Pymsuruc, @.I". ®enpaman

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Metonuueckoe nocodue s yunurens «Benrana-I'pad»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Hudposoii 00pa3zoBaTeNbHBIN KOHTEHT

OBOPYJIOBAHME /151 TIPOBEJIEHUSA JIABOPATOPHBIX,
MMPAKTUYECKUX PABOT, IEMOHCTPALIUHN

WHTEepaKTHBHBIN KOMITIEKC, HOYTOYK, MyJIbTHMEIUITHBIE TTOCOONS, TNTAHIIIETHI
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