


MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 1o XMMHUHU Ha YpOBHE cpeHero o0miero odOpa3oBanus pazpadorana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-
@3 «O6 obpazoBanuu B Poccuiickoii @enepanun», TpeOOBaHUI K pe3yabTaTaM OCBOSHHS (erepalibHO 00pa3oBaTeIbHON MPOrpaMMbl CPEIHETO
obmero ob6pazoBanusi(POIl COO), npeacraBieHHbix B DeepanbHOM rocyaapcTBeHHOM oOpazoBatesnbHOM crangapre COO, ¢ yuérom Konnenuun
IpenojaBaHusi ydyeOHOro mnpeamera «XuUMHUs» B 00pa3oBaTelbHbIX opraHusanusax Poccuiickoil @enepauuu, peaau3yloUUX OCHOBHBIE
o0Opa3oBaTelibHbIE IPOTPAaMMbl, U OCHOBHBIX I0JIOKeHUN «CTpareruu pasBuTus Bocnutanust B Poccuiickoit @enepauuu Ha nepuon a0 2025 roxax»
(Pacnopsokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUs Ha ypOBHE YIriyOIEHHOIO N3Y4YEHUs 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-HAay4YHOTO 00pa3oBanus yyamuxcs 10—11 kinaccos.
N3ydeHnue npeaMera, pealnzyeMoe B YCIOBUSIX JU(PHEpeHIHPOBAHHOTO, TPO(UILHOTO 00y4YeHHUs, IPU3BAaHO 00ecneunTh 00111e00pa30BaTEIbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO JJIs aJalTaluy MX K ObICTPO MEHSIOUIUMCS YCIOBHUSM >KM3HH B COLIUYME, a
TaKkKe JJs MPOJOJDKEHHs] OOydeHHUs B OpraHU3alusaX Mpo¢ecCHOHAIbHOIO OO0pa30BaHMs, B KOTOPBIX XUMHS SBISETCS OJHOW M3 MPHOPUTETHBIX
JTUCLUILINH.

B nmporpamme mo xuMuM Ha3HaueHUE NpeaMeTa «XHUMHs MOIydaeT MOAPOOHYI0 MHTEPIPETAIMI0O B COOTBETCTBHHM C OCHOBOIOJIAraroIIUMHU
nonoxkeHusMu ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJIed, COAepXaHHs, pe3yabTaToB OOy4deHHs M TpeOOBaHUN K YPOBHIO IOJTOTOBKU
BBITYCKHUKOB. CBUIETELCTBOM TOMY SIBJISIIOTCS CJIEIYIOIIME BHITIOJIHSIEMbIE IPOrPaMMOii 0 XUMHH (PYHKIUU:

MH(OPMaLMOHHO-METOINYECcKasi, pealn3alys KOTOpoi obecreunBaeT MoyueHue IpeICTaBICHUs O 1eIAX, COJepKaHuM, 00IIel CTpaTeruu 00y4eHus,
BOCITUTAHUS U Pa3BUTHUS OOyUaAIONINXCS CPEJICTBAMU IIpeIMEeTa, U3y4aeMOro B paMKaX KOHKPETHOTO MPOQuIIs;

OpPraHM3alMOHHO-IUIAHUPYIOIIAs, KOTOpas NpedyCMaTpUBaeT OIpPEAEICHHUE: IPHHLMIIOB CTPYKTYPUPOBAaHUS M IOCIEAOBATEIBHOCTH H3YYCHHS
y4eOHOro Marepuana, KOJMYECTBEHHBIX U KaueCTBEHHBIX €r0 XapaKTEePUCTHK; MOAXOJ0B K (OPMHPOBAHUIO COAEPIKATEILHOW OCHOBBI KOHTPOJIS U
OLIEHKH 00pa30BaTeIbHBIX JOCTHXKEHUI 00yUyaromuxcs B paMKax UTOrOBOM aTTeCTalluu B JOpME €AMHOTO FOCYJAPCTBEHHOTO SK3aMEHa 10 XUMUH.

[Iporpamma ist yriayOI€HHOTO U3YUEHUS! XUMUU:

YCTaHaBIIMBA€T HWHBAapHAHTHOE IMPEAMETHOE CcojAepkaHHe, o0s3aTeNbHOE [UIS H3YYEHHsS B paMKax OTAEIbHBIX MNpoduiel, MnpeaycMarpuBaeT
pacnpeziefieHue U CTPYKTYPHUPOBaHUE €ro 1o KjlaccaM, OCHOBHBIM COJIEpP)KaTeIbHbIM JTMHUSIM/pa3JieiaM Kypca;

na€T MPUMEPHOE pacipe/iesieHne y4eOHOro BpEMEHH, PEKOMEHIyeMOTO JJIsl U3y4EHUs OTICIbHBIX TEM;

mpeaiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh W3Y4YEeHHUS Y4eOHOro marepualia ¢ y4€TOM JIOTMKH MOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX H
MEXIPEIMETHBIX CBSI3EH;

naéT METOIMYECKYI0 MHTEPIIPETALMIO LIeeH U 3a/1a4 U3y4YeHUs MpeIMeTa Ha yriiyOn€HHOM ypOBHE ¢ y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero ooéiero o0pazoBaHusi, COJEPKATEILHON XapaKTePUCTUKHU TUIAHUPYEMBIX PE3YyIbTaTOB OCBOEHHSI OCHOBHOW 00pa30BaTeIbHOM MpOrpamMMbl
cpenHero oOmiero oOpa3oBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHJIOB Yy4eOHO-II03HABATEIHHBIX
JeMCTBHI 00yJaroIerocs mo OCBOSHUIO COJIEp>KaHus MpeIMeTa.



ITo Bcem Ha3BaHHBIM MO3UIMSIM B IPOTrPaMMe MO XMUMHUU MPETyCMOTPEHA MIPEEMCTBEHHOCTh C 00YyUYeHHEM XUMUH Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBanus. 3a mpeaeraMH YCTAaHOBICHHONW NPOrpaMMOM MO XHMHUHU 00s3aTeIbHON (MHBAapUAHTHOM) COCTAaBIIAIOUICH coJepXKaHui y4eOHOTo
npeamera «XUMHA» OCTAaETCS BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBISIIOIICH, KOTOpas JOJDKHA ONpPEIETSAThCS B COOTBETCTBUU C
HaIpaBJIEHHEM KOHKPETHOTO pouiIst 00ydeHusl.

B cootBercTBUM ¢ koHuenTyanbHbIMU mosioxkeHusME @T'OC COO o Ha3HAYCHUHM TPEIMETOB 0Aa30BOTO M YIiyOJIEHHOTO YPOBHEH B CHUCTEME
maddepeHInpoBaHHOTO 00yYeHHs Ha YPOBHE CPEIHEr0 00IIero 0Opa3oBaHMsI XMMHSI Ha YPOBHE YIITyOJIIEHHOTO M3Y4YEHHUS! HAIPABJICH HA peallu3aluio
IIPEEMCTBEHHOCTH C TOCJEIYIOIUM 3TalloM IOJIyYE€HUS XUMHUYECKOro oOpa3oBaHUS B paMKaX HM3y4EHHS CIELUAIbHBIX €CTECTBEHHO-HAYUHBIX U
XMMUYECKUX JUCIHMILUIMH B By3aX W OpraHU3allsIX CpPEAHEro mpodecCHOHAIbHOTO 0o0pa3zoBaHMsA. B 3TOil CBs3M mM3ydeHHe mpenmeTa «XHMUs»
OpUEHTHUPOBAHO MPEUMYILECTBEHHO Ha pACHIMPEHUE U YIIIYOJeHHE TEOPETUYECKOM U MPAKTUYECKOW MOATOTOBKM OOYyYaroIIMXCs, BBIOpaBIINX
onpenenéHHplii nmpodunap oOydeHHs, B TOM 4YHCJIE C IEPCHEKTHUBOM IMOCIEIYIOUIEro IMOJIyYeHUs XMUMHUYECKOro o0pa3oBaHMS B OpraHU3alMsIx
npodeccroHanbHOoro obpasoBanusd. Hapsiny c¢ atum, B cBete TpeboBanuit @I'OC COO k muiaHupyeMbIM pe3yibTaTaM OCBOEHUS (enepalbHON
00pa30BaTeNIbHOM MPOrpaMMbl CPETHETO 00IEro 00pa30BaHUs U3ydEHHUE MpeaMeTa « XUMUS» OPUEHTHUPOBAHO TaKKe Ha pelIeHre 3a7a4 BOCIUTaHUS
U COIMAJILHOTO Pa3BUTHUSI 00yYaroImUXcs, Ha (OPMUPOBAHHUE Y HUX OOIIEMHTEIUIEKTYAIbHBIX YMEHUHN, YMEHUHN pallMoOHANIU3alu yueOHOro Tpyna u
0000IIEHHBIX CITOCOOOB ACATEIHHOCTH, UMEIOIIHNX MEXIUCITUTUTMHAPHBIN, HAAMPEIMETHBIN XapakTep.

CocTaBisomMuMHy IpeMeTa « XUuMUs» Ha YpOBHE YIIIyOJIEHHOTO U3YUEeHHUS SBIAIOTCS YTiyOn€HHbIE Kypcehl — «Opranudeckast Xumus» u «OO01as
1 Heopranuueckas xuMmus». [lpu onpeneneHuu noaxo10B kK 0TOOPY M CTPYKTYPHOM OpraHU3allii COAEP KaHMsI 3TUX KYpCOB B porpaMMe 10 XMMUU 3a
ocHoBy npuHATH noJioxkernst GI'OC COO o pazmuuunsax 6a30BOTO U YIITYOJIEHHOTO YPOBHEH U3YUCHUS TIPEIMETA.

OcHoBy coaep:xanust KypcoB «Opranuueckast Xumusi» U «O0I11asg 1 HeopraHUYecKass XUMUS» COCTaBIISIET COBOKYITHOCTh MPEAMETHBIX 3HAaHUHN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO H3yu€HHUs MpeaMeTra. JTa cUCTeMa 3HAaHUN TOJydaeT OMpelel€HHOE TEOPETHYECKOE IOTIOIHEHHE,
MO3BOJISIIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIIHNM 00BEM (akTosornyeckoro Matepuana. Tak, Ha yriayOiI€HHOM ypoBHE U3YUYEHHUS MpeaMeTa
obecrieueHa BO3MOYKHOCTh 3HAUUTEIHHOIO YyBENHWYEHHS] 00bEMAa 3HAHUNW O XMMHUYECKHUX 3JeMEHTaX M CBOWCTBAX WX COEAUHEHHH Ha OCHOBE
paciiupeHus U yriyOlieHus MpeACcTaBIeHUN O CTPOCHUH BEIIECTBA, XMMUUECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHUS peaklui, paccMaTpUBaEMbIX
C TOYKH 3pEHHUS] XUMUYECKON KUHETHKHU U TepMOJIMHAMUKU. M3ydyeHue nepuoauueckoro 3akoHa u [leproanueckoit cucteMbl XUMHUYECKUX AJIEMEHTOB
0a3upyercs Ha COBPEMEHHBIX KBAaHTOBOMEXAaHHWYECKHX IPEACTaBICHUSAX O CTPOCHUU aromMa. XHMHYECKash CBsI3b OOBSCHSIETCS C TOYKU 3PEHUS
SHEPreTHUECKUX M3MEHEHUH IpH e€ 00pa30BaHUU U Pa3pyILICHUHU, a TAKXKE ¢ TOYKU 3PEHHs] MEXaHU3MOB €€ 0O0pazoBaHus. V3yueHune TUIIOB peaKiui
nomnoyHsercs (GopMUpPOBAHHEM IPEACTABICHUI 00 3JIEKTPOXUMHMUYECKUX IMpOIeccax M 3JIEKTPOJIM3Ee PacIulaBOB UM PacTBOPOB BemiecTB. B kypce
OpraHMYECKON XMMHHM TpPU PACCMOTPEHUHM PEAKIMOHHON CHOCOOHOCTH COEIMHEHUH ynensercs oco0oe BHUMaHHE BOMpocaM OO0 3JIEKTPOHHBIX
sddekTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHH3Max peakiuil.

Oco0oe 3HayeHHe MUMEET TO, YTO Ha COJEpKaHHE KypCOB XUMHUU YIIIYOJIEHHOTO YPOBHS M3YYEHHs IJI KJIACCOB OMPENEIIEHHOTO Mpoduis
(rmaBHBIM 00pa30M Ha UX CTPYKTYPY M XapakTep JOMOJHEHHH K 0o0IIel cucTteMe NMpeaMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHBIE MPEIMETHI.
Tak, Hampumep, B cCOJAep)KaHUM TMpeAMeTa i KIacCOB XUMHUKO-(pu3ndeckoro mpodumns Oosblioe 3HauYeHHE OyayT MMETh DJIEMEHThl y4eOHOTO
MaTepuaia no oouiei xumuu. Ilpu n3ydeHnn npeamera B JaHHOM Cllydae akLEHT Oy/eT clielaH Ha OOIIHOCTh METOJIOB MO3HAHMsI, OOIIIHOCTh 3aKOHOB



U TEOpUW B XUMUU U B (PU3HMKE: aTOMHO-MOJIEKYJIIpHast Teopus (MOJIEKYIsipHAsi TEOpHs B (PU3UKE), 3aKOHBI COXPAHEHUSI MACChl M SHEPTHH, 3aKOHBI
TEPMOIMHAMUKHY, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELLECTB U IPYTOE.

B T0 e BpeMs B cozep)KaHUU MpeaMeTa JJIs KJIaCCOB XMMMKO-OHOIOTUYECKOTo Mpo¢ s OOJIBIINI yIeNbHbIH Bec OyAeT UMETh OpraHryecKast
xuMus. B aTOM ciydae mpemocTaBisieTcsi BO3MOXKHOCTH Ui OoJiee OOCTOSITENPHOTO PAcCMOTPEHHsT XMMHYECKOW OpPraHM3alud KIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOMAT, K MPUMEPY, TAKUE CTPYKTYPHBIE KOMIOHEHTHI, KaK JIMMUABI, OCJIKU, yrIIeBOAbI, HYKJICHHOBBIC
KUCIOTHl U Apyrue. [Ipu 3ToM 3HAaHUSA O cOCTaBe M CBOMCTBaX IpPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB CIYXKaT OCHOBOW JJIs
M3YUYEHHsI CYITHOCTH MPOLIECCOB (DOTOCHHTE3A, IBIXaHUS, ITUIICBAPCHHSL.

B murane gpopMupoBaHusi OCHOB HayYHOTO MHPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX METOJOB MMO3HAHUS M OTBITa MPAKTUIECKOTO MPUMEHEHHS
HAay4YHBIX 3HaHUHI U3y4YEHUE npeaMera «XuMuU» Ha yrIIyOJIEHHOM YpOBHE OCHOBAHO
Ha MEXKIIPEJIMETHBIX CBS34X C Y4eOHBIMM IpeaIMeTaMH, BXOISAIIMMHM B COCTaB MpeAMETHbIX oOnactell «EcTecTBEHHO-HayyHbIE MPEIMETHI,
«MaremaTka 1 HHpopMaTHKa» U «PyccKuil S3bIK U IUTEpaTypar.

[Ipu nzyuenun yuyeOHOTro npeamera «XuMus» Ha yriiyOJI€HHOM ypOBHE TakXke, Kak Ha YpOBHE OCHOBHOI'O U CpeAHEro o0biiero oopa3oBanus (Ha
0a30BOM ypOBHE), 3a/1aueii MePBOCTEIIEHHON 3HAUMMOCTH SBJIIETCS] (POPMHUPOBAHUE OCHOB HAYKH XMMHHU KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPaKTUYECKON NIESTEIIbHOCTH YeJOBeKa M OJTHOTO M3 KOMIIOHEHTOB MUPOBOHM KyJIbTyphl. Perienue 3Toi 3ai1aun Ha yriiyOJ€HHOM YpPOBHE M3y4eHHUs
IpeMeTa IpearoiaraeT peaan3alnio TakuX Lesei, Kak:

(bopMHpOBaHHE NPEACTABICHUI: O MaTEPUATILHOM €IUHCTBE MHPa, 3aKOHOMEPHOCTSX U MIO3HABAEMOCTH SIBJIEHUI MPUPOJIBI, O MECTE XUMHUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ Beayllel poiu B 00ECeUeHUH YCTOMYNBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOIEM IKOJIOTUYECKON, SHEPreTUYECKOM
U TUIIEBON 0E30MacHOCTH, B Pa3BUTUH MEAMIIMHBI, CO3JaHUM HOBBIX MaTepUaioB, HOBBIX HCTOYHHMKOB 3HEPIrUH, B 00ECHEUYEHHUU PallMOHATBHOTO
MIPUPOIOIOIIL30BaHuUS, B (GOPMHUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYphl YeJIOBEKa, a TAKXKe 3KOJIOTMYeCKH 000CHOBAHHOTO OTHOIIEHHSI K CBOEMY
3I0POBBIO U TPUPOJHOM Cpene;
OCBOEHHME CHCTEMbl 3HAHHM, JISKAINUX B OCHOBE XUMUYECKOW COCTABJISIONIECH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa: (yHIAaMEHTAJIbHBIX MOHSATHMH,
3aKOHOB WM TEOpUHA XHMHH, COBPEMEHHBIX MPEJICTABICHUNA O CTPOCHHWM BEUIECTBA HAa pPa3HBIX YPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaIMOJIEKYJISIPHOM, O TEPMOJUHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHMSI XUMHUYECKUX PEaKLHi, 0 XMMHUUYECKOM DPaBHOBECHH,
pacTBopax U JUCIEPCHBIX CHCTEMax, 00 00IIUX HayYHBIX MPUHIUIIAX XMMHYECKOTO TPOU3BO/ICTBA;
(dbopMupoBaHHe y 00yJarOLIUXCsl OCO3HAHHOTO MOHUMAaHUS BOCTPEOOBAaHHOCTH CHUCTEMHBIX XUMUYECKHX 3HAHUHN ISl OOBSICHEHHSI KIIIOUEBBIX UACH U
po0ieM COBpPEMEHHOM XUMUH, /Uil OOBSICHEHHS] U MPOTHO3UPOBAHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOY; IPaMOTHOIO pPELICHHS
npoOsieM, CBA3aHHBIX C XUMHEW, MPOTHO3MPOBAHMS, aHAIM3a M OIEHKH C MO3UIUN SKOJOTHYECKONW OE30MacCHOCTH MOCIEACTBUII OBITOBON H
MIPOU3BOJICTBEHHON JIESATEIbHOCTH YEJIOBEKa, CBA3aHHON ¢ XMMHUYECKUM MTPOU3BOICTBOM, UCIIOJIL30BAHUEM U MEPEpa0OTKOM BEUIECTB;
yriayOlieHne MpeJCTaBICHU O HAy4YHBIX METOJaX MO3HAHUSA, HEOOXOIMMBIX [UIsl MPUOOPETeHHs] YMEHUN OpPUEHTHPOBATHCS B MHUpPE BEUIECTB U
00BSCHEHUS! XUMUYECKHX SBJICHU, UMEIOIIUX MECTO B MIPUPOJEC, B IPAKTHUECKOMN AEATEIbHOCTH U MOBCEIHEBHON KHU3HU.

B nnane peanu3zanuy mepBOOYEPETHBIX BOCHHUTATEIBHBIX M Pa3BUBAIOMIMX (YHKIMM IIEIOCTHOW CHUCTEMBI CpelHero oodiero oOpa3oBaHUs MpU
U3YyUYEHHUH MpeaMeTa «XUMUs» Ha YIIyOJEHHOM YpOBHE 0cO0YI0 aKTyaIbHOCTh MPHOOPETAIOT TaKUe LIENH U 33/1a4H, KaK:



BOCITUTaHHE YOSXKIEHHOCTH B TO3HABAEMOCTH SIBICHUH TPHUPOJIBI, YBAKCHHS K MPOIECCY TBOPUYECTBA B OOJACTH TEOPETUUYECKUX M MPHKIATHBIX
UCCIICIOBAaHUH B XUMUU, (OPMUPOBAHUE MHUPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
pa3BUTHE MOTHUBAIMU K OOYYCHHUIO M TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIUTAHHMIO HA OCHOBE YCBOCHHS OOIICUYEIIOBEYECKHX
IIEHHOCTEH;
pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH OO0ydJarommxcsi, (OpMUPOBAHHWE y HUX CO3HATEIHHOTO
OTHOIICHHUSI K CaMOOOpPa30BaHUIO W HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIENIHOW MPO(EeCCHOHAIBLHON W OOIIECTBEHHOH IEATEIHHOCTH,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 37I0POBBIO ¥ TIOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;
(dhopMHpOBaHHE YMEHHI W HABBIKOB Pa3yMHOTO MPUPOJIOTIOIB30BAHMS, PA3BUTHE DKOJOTHYECKOW KYJIBTYPHI, IPUOOPETCHHUE ONMBITa OOMIECCTBEHHO -
MOJIE3HOM IKOJIOTHYECKON neaTenbHocTH. O0I1ee KOJTUIeCTBO YacoB, IPEeIyCMOTPEHHOE Ha u3ydenne xumun B 11 kmacce-102 gaca.
COAEPKAHUE OBYUEHHUS 11 KJIACC OBIIAA 1 HEOPTAHUYECKASI XUMUS

TeopeTruveckne 0CHOBbI XUMMH.

Atom. CoctaB aroMHbIX sjaep. Xumuueckuil snemeHT. WM3orombl. CTpoeHue »SIIEKTPOHHBIX O000JOYEK aTOMOB, KBAHTOBbIE YHCIIA.
DHepreTHyeckue ypoBHH M MOAYpOBHH. AToMHbIe opOuTanu. Kiaccudukaims XHUMHYECKHX 3JEMEHTOB (s-, pP-, d-, f-amementsi). Pacnpenenenue
AJIEKTPOHOB TI0O AaTOMHBIM OpPOUTASIM. DJIEKTPOHHBIE KOH(HTypallu aTOMOB JJIEMEHTOB IEPBOTO—YETBEPTOTO TMEPHOJOB B OCHOBHOM U
BO30Y)XIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOH(MUTYPAITTH HOHOB. DJIEKTPOOTPHUIIATEIIBHOCTb.

[Tepuomnueckuii 3akoH u llepmommueckas cuctema xumuudeckux »sieMeHTOB [[.UM. MenaeneeBa. CBs3bp NEPUOJAMYECKOTO 3aKOHA U
[Teproanueckoi CUCTEMBI XUMHUYECKHUX JIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIITaM U MepruoaaM. 3HaueHue nepuoandeckoro 3akona /.M. Mennaeneena.

Xumu4deckasi CBs3b. BHIbI XMMHUECKOW CBS3M: KOBAJICHTHAs, HMOHHAs, METAIMYecKas. MexaHu3Mbl OOpa30BaHMsI KOBAJEHTHOM CBS3H:
OOMEHHBIN
U JIOHOPHO-aKIENTOPHBIM. DHEprust W JjauHa CBsA3U. [lOJApHOCTH, HAMpPABICHHOCTh W HACBIIIAEMOCTh KOBAJICHTHOW CBs3U. KpaTHble CBS3H.
Bopopoanas cBsizb. MexMONIEKyISIpHbIE B3aUMOICUCTBHUS.

BasleHTHOCTD M BaJIGHTHBIE BO3MOKHOCTH aTOMOB. CBsI3b AJICKTPOHHOU CTPYKTYPBI MOJICKYJI C MX T€OMETPHYECKHUM CTPOEHHEM (Ha MpuUMepe
COCIMHCHHH 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBineHne 0 KOMIUIEKCHBIX coeauHEHHUsAX. CocTaB KOMILIEKCHOTO HMOHA: KOMIUIEKCOOOpa3oBaTeib, JUTAHAbL. 3HAYCHUE KOMIUICKCHBIX
coequHenuil. [TonsaTre 0 KOOPAMHALIMOHHOW XUMHUH.

BelecTBa MONEKyISPHOTO U HEMOJIEKYIIPHOTO CTPOCHUA. THIIBI KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonarue o mucnepcHbIX cucTteMax. McTtuHHbIE pacTBOpHI. [IpencraBieHrne 0 KOUIOMIHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIUH
pacTBOpOB: MaccoBas 10 BELIECTBA B pacTBOpE, MOJIApHAs KOHIIEHTparusa. HacelllleHHbIEe M HEHACHIIIEHHbIE PAaCTBOPbHI, PaCTBOPUMOCTb.
Kpucramnoruaparsi.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIeCTB. TpUBHANIbHBIC Ha3BaHUS OTACIbHBIX MPECTaBUTENEH HEOPraHUYECKUX BEIIECTB.

Knaccudukarus XUMHUECKUX peakliii B HEOPraHMYEeCKONW U OPraHUYECKOW XUMUU. 3aKOH COXpPaHEHHUS MAacChl BEUIECTB; 3aKOH COXpaHEHHUS U
MIpEeBpAIEHUS PHEPTUH MTPH XUMHUECKUX peakiuax. Temmossie 3PeKThl XUMHUUECKUX peakiuid. TepMoXuMHuecKue ypaBHEHHSI.



CKOpOCTh XHMHYECKOH peakinu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (aKTOPOB. | OMOTCHHBIE M TETEPOTEHHBIC peakiini. KaTanms u KkaTanu3aTophl.

OOpaTumbie U HEOOpAaTUMBIE peakluu. XUMUYecKoe paBHOBecue. KOHCTaHTa XMMHUYECKOTO paBHOBecHUsl. DaKTOPHI, BIMSIONINE HA TIOJOKECHUE
XHUMHYECKOTO PABHOBECHUS: TEMIIEPATYypa, NaBJICHUE H KOHIICHTPALMU BEIIECTB, yuyacTBYOIMUX B peakuuu. [Tpunnun Jle Hlatense.

Onexkrponutnueckas aucconuarmsa. CuiabHble W cialbbie AnmeKTpoiuThl. CreneHb aucconuanuu. Cpena BOJHBIX PAacTBOPOB: KHCIOTHAS,
HeWTpanbHasi, menouHas. Bomopoansiii nokasarens (pH) pactBopa. ['uaposus coneit. Peakuun noHHoro oomMeHa.

OKHUCIUTENFHO-BOCCTAHOBUTENbHBIC peakiuy. CterneHb okucieHus. OKUCIUTETh U BOCCTAHOBHUTENb. [Iporiecchl OKUCICHUSI U BOCCTAHOBIICHUSL.
Baxneiinme OKUCIUTEN U BOCCTAHOBUTENN. METO] 3JIeKTPOHHOTO OajlaHca. DIEeKTPOJIN3 paCTBOPOB M PACIIJIaBOB BEIIECTB.

OKCIIEPUMEHTAILHBIC METOIbl U3YUCHUS BEIIECTB M UX MIPEBPALICHUI: PA3JIOKECHHUE MTEPOKCH A BOIOPOIA B MPUCYTCTBUHU KaTalIU3aTopa, MOJICIH
KPUCTAUTHIECKUX PEIETOK, MPOBEJICHUE PeaKInii HOHHOTO 0OMEHa, OIpeesieHHe CPeabl PACTBOPOB C MOMOIIBI0 MHINKATOPOB, H3yYCHUE BIIMSTH U
pa3nYHbBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIMH U TIOJIOKCHUE XUMHUYECKOTO PAaBHOBECHSI.

Heoprannueckasi Xumusi.

[Tonmoxxenne HemeramioB B llepmommueckoil cucreme xuMmuyeckux sneMeHToB JI.M. MeHneneeBa m OCOOCHHOCTH CTPOCHHS HMX AaTOMOB.
dusnyeckre CBOMCTBA HEMETAIOB. AJUIOTPOIIHS HEMETAIIIIOB (Ha MpUMepe KUCIopoa, cephl, pocdopa u yrieposa).

Bonopoxn. Ilomydyenne, ¢usndeckne W XHUMHUYECKHE CBOWCTBA: pPEAKIMU C METAUIAaMH M HEMeTallaMH, BOCCTAHOBUTEIBHBIE CBOWCTBA.
I'mapuasl. TonMBHBIE JIEMEHTHI.

lanorensl. HaxoxxneHnwe B mnpupoje, crnocoObl MOJy4eHHs, (QU3MYECKHMe M XUMHUYecKue cBoMcTBa. ['amoreHoBomoponbl. Baxkneifmue
KHCJIOPOJCOACpIKaIe COSTUHEHHS TaloreHoB. JlabopaTopHbie ¥ MPOMBIIIJICHHBIE CIIOCOOBI TOTyYeHHs TaJoreHOB. [I[pUMeHeHNe TaJoreHOB U MX
COECIUHEHUM.

Kucnopon, o3oH. JlabopatopHble ¥ MPOMBIIIJIEHHbIE CIIOCOOBI MOJIydeHUs! Kuciopoaa. duznueckue U XUMHUYECKHUE CBOMCTBA M MpPUMEHEHUE
KHcTIopoa U 030Ha. OKCUABI U TIEPOKCUIBI.

Cepa. HaxoxxneHue B mpupo/ie, CriocoObl MmoaydeHus1, puznyeckue u xumuieckue cpoiictBa. CepoBomopon, cyabduabl. Oxcup cepsi(IV), okcua
cepol(VI). CepaucTas u cepHast KUCIOTHI ¥ X coi. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIIOTHL. [IpuMeneHue cepol u €€ coeTMHCHUH.

A3zoT. HaxoxJieHue B mpupoje, crocoObl MoyydeHus, GU3ndecKkue U XUMHUECKUe CBOMCTBA. AMMHUAK, HUTpuUAbl. OKcHbl a30Ta. A30oTHUCTas U
a30THas KUCJIOTHI U UX colii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpriMeHeHne a30Ta U ero coeJMHeHU. A30THbIE yI0OpEHHUS.

dochop. HaxoxaeHue B mpupojie, CrocoObl monydeHus, Gu3nMdecKkue u Xxumudeckue coictBa. Dochumapr u dochun. Oxcuapl docdopa,
dbocdhopnas kucnora u e€¢ conn. [Ipumenenue pochopa u ero coenunennii. PochopHbie y100peHHUs.

VYrnepon, HaxoxkJaeHHE B Hpupojie. AIIOTpornHble Moaudukanuu. Ou3ndeckue U XMMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB, 0OPa30BaHHBIX
yraepoaoM. Oxkcup yraepona(ll), okcun yrnepona(IV), yronpHas kuciaota U e€ conu. AKTUBHPOBAHHBINA Yyroiib, aacopOuus. Oymnepensl, rpadeH,
yriaepoaHbie HAaHOTPYOkH. [I[puMeHeHne MPOCThIX BEIIeCTB, 00Pa30BaHHBIX YIIIEPOJIOM, U €r0 COCIUHEHUM.

Kpemuuii. Haxoxaenue B npupoje, cnocoObl noinydeHus, pusnueckue u xumuueckue cBoiictBa. Oxcun kpeMHus(IV), kpemHHeBas KUCIOTa,
cuiukatel. [IpuMenenue kpeMHus u ero coequHeHuid. CTekIo, ero nojiy4eHue, BUIbl CTEKIA.

[Tonoxenue MeramnoB B [leproanueckoit cucTeMe XUMUYECKHX AJIeMEHTOB. OCOOEHHOCTH CTPOEHHS SIEKTPOHHBIX 000I04eK aTOMOB METAIIJIOB.
O6mue ¢puznyueckue cBoiicTBa MeTaioB. [IpumeHeHre MeTannoB B ObITY U TexHHKe. CIUTaBbl METaIIOB.




DNEeKTPOXUMHYECKHIA sl HampsokeHuid MetawioB. OOmmue crmocoObl MOJMYYEHHS METAIOB: THIPOMETAJUIYPTHS, MHPOMETAJUTYpIus,
anekTpoMeTauryprus. [lonsrue o koppo3un MetaiuioB. CrocoObl 3alUTEL OT KOPPO3HH.

OOmas xapakrepuctika MetamioB [A-rpynns! [leproauueckoi CUCTEMbI XUMHYECKHX 3JIEMEHTOB. Hatpuii u kanuii: nosydenue, Gpuzndeckue u
XMMHMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEIUHEHUH.

O6mas xapakrepuctuka MetaioB I[IA-rpynmer Ilepronnueckoit cHUCTEMbl XMMHYECKHX JJIEMEHTOB. MarHuii W KalbLM: TOJy4eHHE,
¢du3nvecKrne 1 XUMHYECKHE CBOMCTBA, MPIMEHEHHUE MTPOCTHIX BEIIECTB M UX coeMuHEeHNH. JKECTKOCT BOIBI M CITOCOOBI €€ yCTpaHeHUs!.

AnroMUHMI: TIOJTydyeHHe, PU3NYECKUE U XUMUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTOrO BEIIECTBA U €r0 COEAMHEHUH. AMQOTEpHbIE CBOMCTBA
OKCH/JIa ¥ THIPOKCUA ATFOMUHUSA, THIPOKCOKOMIUIEKCHI AJIFOMUHUSA.

O611as xapakTepucTuka MetaioB nodounsix noarpymi (b-rpynm) [lepronndeckoi cucteMbl XUMHYECKUX SIIEMEHTOB.

duznyeckue U XMMUYECKHE CBOMCTBa Xpoma U ero coenuHeHui. Oxcuabl u ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u
JUXPOMAThl, UX OKACIUTENbHBIE CBOMCTBA. [loydeHne u npuMeHeHUe Xpoma.

duznyeckue U XUMMUYECKHE CBOMCTBA MapraHia u ero coenuHeHuil. Baxueimue coeaunenus mapranuna(ll), mapranna(IV), mapranua(VI) u
mapranua( VII). [lepmanranar kaaus, ero OKUCIUTEIbHBIE CBOICTBA.

dusndeckue U XUMHUYECKHE CBOMCTBA >kene3a W ero coeaumHeHui. Oxcuppl, rumpokcuansl U comm xkenesa(ll) m xeneza(Ill). Tlomyduenne u
IIPUMEHEHHE JKEJIE3a U €0 CIIJIaBOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MeIM U €€ coerHeHui. [loydenne u npuMeHeHrne MeIi ¥ €€ COeTMHEHUI.

[uuk: nomydyenue, Gpusnveckre U XUMUYEeCKHe CBOWCTBA. AM(pOTEpHbIE CBOWCTBA OKCUAA M THAPOKCUIA IIMHKA, THIPOKCOKOMIIEKCHI IIMHKA.
[IprumeHeHre MHKa U €ro COeIMHEHUH.

OKCIIEpUMEHTAIbHbIE METOMbl M3YYECHUs BELIECTB M UX NPEBPALICHUN: U3ydeHHE 00pa3lOB HEMETAJUIOB, TOpeHHe cepsl, (docdopa, xemnesa,
MarHus B KUCJIOPOJIie, U3y4eHHUE KOJUIeKInU «MeTaslbl U CIUIaBbl», B3aMMOAEHCTBUE LIETOYHBIX U IET0YHO3EMENIbHBIX METAJIIOB € BOJOH (BO3MOKHO
HCIOJb30BAHNE BUAEOMATEPUAIIOB), B3aMMOAECHCTBIE LIMHKA U JKeJIe3a C paCTBOPAMHU KUCIIOT M LeJIoueil, KaueCTBEHHbIE PEaKLIUU Ha HEOPraHUYeCKHe
AHUOHBI, KATHOH BOJOPOJA U KaTHOHBI METAJUIOB, B3aMMOJCHCTBUE TMAPOKCUIOB AJIIOMUHHS M IIMHKA C PACTBOPAMH KHUCJIOT M LIEJIOYEH, PEIICHHE

OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMaM «FaJ’IOI‘eHBI)), «Cepa u eé COCAUHCHUA», «A30T 1 (bOC(bOp 1 UX COCAUMHCHUI), «MeTabl TIIaBHBIX IMOATPYIIID»,
«MeTaiel TOOOYHBIX MMOATPYIIID.

XuMHuS ¥ KH3Hb.

Ponp xumuu B oOecriedeHUMM YCTOWYMBOIO Pa3BUTHS uejoBedecTBa. [IOHATHE O HAyYHBIX METOJAX IMO3HAHUS M METOJOJIOTHH HAy4YHOTO
uccienoBanus. HaydHble mpuHIUIBI OpraHU3alUl XUMUYECKOTO MPOU3BOJACTBA. [IpOMBIIIIIEHHBIE CLIOCOOBI MOJNYyYEHHsS] BaKHEHMIIMX BElIecTB (Ha
npuMepe MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOTHI, MeTaHosa). [IpombllieHHbIE CHOCOOBI MOJIyYEHUS METalIOB M CIUIAaBOB. XHUMHUYECKOE
3arpsi3HEHUE OKPYKAIOLIEH cpeibl U ero mociencTBus. Poias xumuu B o0ecrieueHuu IHEPreTHIeckoi 6e30MacHOCTH.

XuMus U 370pOBbe 4enoBeka. JIekapcTBeHHBIE cpencTBa. I[lpaBuia MCMOIB30BaHMS JICKAPCTBEHHBIX IpemnaparoB. Pojib XMMHM B pa3BUTHH
MEIULIMHEL

XHUMUS DU OCHOBHBIE KOMIIOHCHTHEI, ITUIIICBBIC ,[[O6aBKI/I. Poap xumum B oOecrieueHUU MMHUIIEBOM 0€30IMacHOCTH.



Kocmernueckne u mapdromepubie cpenacrtBa. beitoBas xummus. I[IpaBmiia 0e30mMacHOro HCHOJIB30BAHUS IPENAapaToB OBITOBOM XUMHUH B
[MOBCEAHEBHOM KU3HU.

XuMUS B CTPOUTEIBCTBE: BAKHEHIIINE CTPOUTEIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMus B CeNbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJbHbIE YA00pEHNs.

CoBpemMeHHbIEe KOHCTPYKIIMOHHBIE MaTepHalibl, KpaCKH, CTEKIIO, KepaMuKa. Martepuaisl Juis 31eKTpoHuKU. HaHoTexHoI0T M.

Pacuérnble 3a1aum.

Pacuérbl: Macchl BemiecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEILLECTBA, Macce WM 00bEMY OJHOIO M3 y4acCTBYIOLIUX B PEAKIIUU
BeIeCTB, Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB MMEET MpHUMEcH, Macchl (00bEMa, KOJIMYECTBa
BEIECTBA) MPOJIyKTa peaxuuu,
€CIM OJHO M3 BENIECTB JIaHO B BHUJE pPacTBOpa C OMNPEACIIEHHOM MacCOBOW MIOJEH PacTBOPEHHOIO BEUIECTBA, MACCOBOM JOJM M MOJISAPHOU
KOHLIEHTpPAIIMHU BEIIECTBa B paCTBOPE, JOJIM BbIX0/1a IPOAYKTA PEAKIIMU OT TEOPETUYECKU BO3MOKHOTO.

MexnpeIMEeTHBIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3EH Mpu U3ydeHHH OO0IIel U HeopraHndeckoil xumuu B 11 kiacce ocyliecTBisieTcsl yepe3 UCOoIb30BaHUE Kak
00IINX €CTECTBEHHO-HAYYHBIX TOHATHHN, TaK U TIOHITHH, MPUHATHIX B OTJICIBHBIX MTPEAMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecrecTBEHHO-HAayYHbIe OHTHA: SIBJICHHE, HAYYHBIN (DakT, rumnoTesa, TEOpHs, 3aKOH, aHaIu3, CUHTE3, KilacCU(pUKaLUs, TEPUOTUIHOCTD,
HaOI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJEIb, MOJIEINPOBAHHUE.

®duzuka: MaTepus, MUKpOMHUp, MaKpOMHp, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOMbI, PANOAKTUBHOCTb, MOJIEKYJa, YHEPreTUUECKUN
YpOBEHb, BEIIECTBO, TeJO, 00BEM, arperaTHOE COCTOSIHHE BELIECTBAa, WICANbHBIN ra3, (uU3NYecKue BEITUYMHBI, €IUHUIBI U3MEPEHHsS, CKOPOCTb,
JHEPIrHUsl, Macca.

buonorus: knerka, opranusm, 3Kocuctema, Ouocdepa, mMeTaboNIM3M, MAKpPO- U MHUKPODIEMEHTHI, OCNKU, KUPbI, YIIEBOAbl, HYKJIECHHOBBIC
KHUCIIOTBI, ()epMEHTBI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMBbIE, TOTUIUBO, PECYPCHI.

TexHonOrus: XMMHUUYECKas] MPOMBIINIEHHOCTb, METAJIYPrusi, CTPOUTEIBHBIE MaTEPUAJIbl, CEIbCKOXO3AMCTBEHHOE IPOU3BOJCTBO, IHILEBAs
MIPOMBIIIJIEHHOCTh, (apMarieBTU4Yeckas IMPOMBIIIJIEHHOCTh, IMPOU3BOJACTBO KOCMETHUECKHX IMPErapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHUaoB, 3JEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA
JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBUM C CUCTEMHO-ACITEILHOCTHBIM MOJX0J0M B CTPYKTYpPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IPCAMCETA «XUMHUS» HaA YPOBHE
CpCAHCTO O6H.ICFO 06pa30BaHI/ISI BBIJCJICHBI CJICAYIOHIUE COCTABJIAKOIINUEC: OCO3HAHUC 06y‘laIOH_II/IMI/IC$I pOCCHfICKOfI Fpa)KﬂaHCKOﬁ UACHTUYHOCTH,
TOTOBHOCTbL K CaMOpPAa3BHUTHUIO, CAMOCTOSATCIBHOCTU W CAMOOIPCACIICHHUIO; HAJIMYUC MOTHUBAIIUU K 06y‘IeHI/II-O; FOTOBHOCTh U CIIOCOOHOCTH



o0yJaronmxcs pyKOBOJICTBOBATHCS MPUHSATHIME B OOIIIECTBE MPABIJIAMU U HOPMaMH TIOBEJICHUS; HAIMYHNE TIPABOCO3HAHMSI, SKOJIOTHYECKON KYIbTYPHI;
CIIOCOOHOCTh CTaBHUTh LIETU U CTPOUTH JKU3HCHHBIE TUIAHBIL.

JIMIHOCTHBIE PE3YJIBTAThl OCBOCHUS MPeaIMeTa « XUMUSD» OTPAKAIOT C(HOPMUPOBAHHOCTH OIIBITA MO3HABATEIPHON U IPAKTHYECKOU NEATEITbHOCTH
oOyJaronIuxcs B MPOIecce peaan3aiuu 00pa3oBaTeIbHON NS TEILHOCTH.

JInyHOCTHBIE PE3YAbTATHI OCBOCHUS MPEAMETa «XUMUS» OTPakKaroT cHOPMUPOBAHHOCTD OIBITA TTO3HABATEIBLHON M IPAKTUYECKOM JACSITEIIBHOCTH
00yJaronMxcs B MpoLecce peann3alnny 00pa3oBaTeibHON AESTEIHHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMSA:

OCO3HAHUS 00YJAIOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS O COIUATBHBIX HOPMaX U MPaBUIaX MEXKIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM NEATEIHHOCTH TPH CO3JaHUU YYEOHBIX IMPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATEIBHBIX 3aJ1ad,
BBITIOJTHEHUH XUMHYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH TOHWMATh M TPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTMKY M apryMEHThl IPYruX NpH aHaju3e pPa3IMYHbIX BHUIOB Y4eOHOU
JEATeITbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOTO OTHOIIEHHUS K HCTOPUIECKOMY U HAYYHOMY HACJIEINIO OTEUECTBEHHON XUMUH,

YBaXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUM W TPAKTUUYECKOTO TMPHIIOKEHUS XWUMHUHU, OCO3HAHMSI TOTO, YTO JaHHBIE HAYKH €CTh
pe3ynbTaT JIUTEIbHBIX HAOMIOACHHH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX ITOUCKOB, IIOCTOSTHHOTO TPY/Aa YIEHBIX U MMPAKTUKOB;

WHTEpeca W IO3HABATEIBHBIX MOTHMBOB B TOJYYCHHH W TOCJICAYIONEM aHain3e WH(OpMAIMU O TEPEeNOBBIX JOCTHIKEHUSX COBPEMEHHOM
OTEYSCTBECHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMHU, U IPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPaJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHWBATh CBOE MOBEACHHE W IMOCTYIKH CBOMX TOBAPHIICH C MO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUS
MOCJIEICTBUH TIOCTYIIKOB;

4) popMupoBaHHUS KYJIbTYPbI 3[10POBbSI:

MMOHUMAaHHUS [IEHHOCTEH 3I0pOBOTO U 0€30MacHOTo 00pasa KU3HH, HEOOX0IUMOCTH OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY
U TICUXUYECKOMY 37I0POBBIO;

coOiroieHus nmpaBui 0€30MacHOro oOpalleHus ¢ BeleCTBaMu B ObITY, TOBCEIHEBHOM JKU3HU, B TPYJOBON NESATENLHOCTH;

MMOHUMAaHMS [IEHHOCTH MPaBUJ MHAWBUYaJIbHOTO M KOJIJIEKTUBHOTO 0€30IMaCHOTO TMOBEACHHS B CUTYAIUSAX, YTPOXKAIOIIUX 30POBBIO U KH3HU
JIIOCH

OCO3HAHUS MOCIEACTBUI U HEMPUSTUS BPEAHBIX MIPUBBIUEK (YIOTPEOIICHUS ATKOTOJIs, HAPKOTUKOB, KypeHHS);

5) TpyA0BOTr0 BOCHIUTAHUS:



KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKOW AEATENbHOCTH, OOIIECTBEHHO IOJIE3HOW, TBOPUECKOW W JAPYIMX BHJIAX
NEeSITENIbHOCTH;

YCTaHOBKM Ha aKTHBHOE Y4acTUE B PELIEHUU MPAKTUYECKUX 3aJja4 COLIMAIbHOM HaIllpaBIE€HHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUEHHIO MPO(eccHii pa3iMyHOro poja, B TOM YHCJIe Ha OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMUH,

YBa)XEHUSI K TPy, JHOASIM TPyJla U pe3yibTaTaM TPYIOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHUAYalTbHON TpaeKTOpuH oOpa3oBaHuUs, Oyaymied mnpodeccnu W peanu3anud COOCTBEHHBIX
KU3HEHHBIX TIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUH, MHTEPECOB M MOTPEOHOCTEH 001IIeCcTBa;

6) 9K0JIOrHYeCKOIr0 BOCIUTAHUA:

AKOJIOTMYECKHU 11€71€CO000pa3HOro OTHOUIEHUS K MPUPOJIE KaK HCTOUHUKY CYILIECTBOBAHHUS KU3HU Ha 3eMIIe;

MMOHUMAaHMs MI00ATLHOTO XapakTepa SKOJIOIMUECKUX MPoOJeM, BIUSIHUS SKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPHPOJHON M COLMAIBbHOMN
cpensl;

OCO3HAHHUS HEOOXOJMMOCTH UCTIOIb30BAaHUS TOCTIKEHUN XUMUH I PELIEHUs] BOIPOCOB PallMOHAIBHOTO MPUPOOI0JIb30BaHNUS;

aKTUBHOTO HENpUSATUS JEMCTBUM, NPUHOCAIIMX BpeA OKpYXKalollel NpUpoJHOW cpene, yMEHHs MPOTHO3UPOBATH HEOIAronpHUsTHHIE
9KOJIOTMYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX TEHCTBUI U PEAOTBPAILATh UX;

HaJIM4YUsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIEHUS, IKOJOTHUECKON KyJIbTYpbI, ONbITa JESTEIbHOCTH 3KOJOTUYECKOW HAlpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSI MMM B II03HABAaTE€JIbHOW, KOMMYHUKATUBHOW W COLIMAJIbHOW MpaKTHKE, CIOCOOHOCTM M YMEHHS AaKTHUBHO IPOTHUBOCTOSTH
UJe0JI0ruu Xemopoouu;

7) EHHOCTH HAYYHOT0 MO3HAHMSI:

MHUPOBO33PEHNUs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPaKTHKH;

MIOHMMAaHU Creln(UKN XMMHUU KaK HAyKH, OCO3HaHMA €€ poJid B (POPMUPOBAHUM PALIMOHAIILHOTO HAyYHOI'O MBIIIEHHUS, CO3/IaHUH LIETIOCTHOTO
IIPEJCTaBICHU 00 OKpyXalolleM MHUpe KaK O €AMHCTBE NMPUPOIbI M YEJIOBEKAa, B MO3HAHUU NPHUPOJHBIX 3aKOHOMEPHOCTEH M pelleHnu mpolieM
COXpaHEHHUs IPUPOJHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHHU /ISl COBPEMEHHON LMBUIIM3ALMU: B €€ TYMaHUCTMUYECKOM HAIpaBICHHOCTH M BaXXHOH pojM B
CO3/IaHMM HOBOW 0a3bl MaTepUAIBbHOM KYJNbTYpbl, B PpEIIEHUU TIJI00aIbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHs UEIOBEYECTBA — CBIPHEBOIL,
SHEPreTUYECKOi, MUIEBOM M 3KOJIOrMYecKoi 0e30I1aCHOCTH, B Pa3BUTHM MEIMIIMHBL, 0OOECIEYEHUH YCIOBHMH YCIEIIHOTO TpyJda U IKOJOIMYECKH
KOM(OPTHOH JKU3HHU KaXKJOTr'0 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH: MOHMMAaHUS CYIIHOCTH METOJOB IO3HAHMS, HCIOJb3YeMbIX B E€CTECTBEHHBIX HayKax, CIHOCOOHOCTH
HCIOJb30BaTh NOTyYaeMble 3HAHUS JUId aHalu3a U OOBSICHEHUS SIBJICHUI OKPYKAIOLIEr0 MUpa U MPOUCXOAIUX B HEM W3MEHEHMH, YMEHHUs JeaTh
000CHOBaHHbIE 3aKJIIOYEHUS] HA OCHOBE HayYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO MOJYyYEeHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO UCIOJIb30BaTh XMMUYECKUE 3HAHUS [T pelIeHUs Ipo0IeM B pealbHbIX )KU3HEHHBIX CUTYaIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY 0O0pa30BaHHUI0O M CaMOOOpPA30BaHMIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHMH 1O XUMHUHM B
COOTBETCTBHUU C KU3HEHHBIMU MOTPEOHOCTSIIMU;



UHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3jInuHbIX cepax NpophecCuoHaNbHON AeSTEIbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbI

MetanpeaMeTHble pe3yinbTaThl OCBOSHUS MPOTPaMMbl IO XMMHUH Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHMsl BKIIOYAIOT:

3HaYMMBbIe 151 POPMUPOBAHUST MHPOBO33PEHHSI 00yUYAIOMIMXCS MEXAUCIUIIMHAPHBIC (MEXIPEAMETHBIC) O0IIEHAYIHBIEC TOHATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOH KapTHUHBI MHpa M CHENH(PUKY METOJOB TMO3HAHMS, MCIOJIB3YyEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, dHEPTHs,
SBJICHHUE, IPOIECC, CHUCTeMa, HAYYHBIH (aKT, MPUHIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIelOBaHWE, HaONIOIeHHE, M3MEpEeHHE,
AKCIIEPUMEHT U JIPYTHE);

yHUBEpcaJbHble  yueOHblEe  JeicTBUS  (TMO3HaBaTelIbHblE, KOMMYHUKATHBHbBIE, pETYISITHUBHBIE), oOecreunBatonyie  (opMUpoOBaHUE
(YHKIIMOHATBHOM IPaMOTHOCTH M COITUAIBHOI KOMITETEHIIMU 00yYarouXcs;

CIOCOOHOCTh OOYy4arOLUXCA MCIOJIb30BaTh OCBOECHHBIE MEXKJIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHHMS M YHUBEpCAJIbHbIE y4eOHbIE
JIEMCTBUS B IO3HABATEIBHOW U COLUAIBHOMN MPAKTHUKE.

MetanpeameTHble pe3yabTaThl OTPAXKAIOT OBJIA/IEHUE YHUBEPCAIbHBIMU YU€OHBIMU 1T03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYASATUBHBIMU
JNENCTBUAMM.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

1) 6a3oBble JJorMYecKHUe AeCTBUSI:

CaMOCTOSITENBHO (POPMYITHUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPENIETIATh 1ETH ACITSIBHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUHU MX TOCTHXKCHHS, COOTHOCHTh PE3YJIbTaThl JACSITCIBHOCTH C TIOCTABICHHBIMH
LETISIMU;

WCIIOJIb30BaTh MIPH OCBOCHUM 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIACIATh XapaKTepHbIC MPU3HAKK TIOHSITHH W YCTaHABIWBATh WX
B3aMMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE IMOHATHS 1711 OOBSICHEHHS OTICIBHBIX (DAKTOB M SIBJICHHIA;

BBIOMPATh OCHOBAHMS U KPUTEPHHU IS KJIACCU(UKAITUU BEIIECTB U XUMHUYECKUX PEAKIIHiA;

yCTaHaBJIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3YYaeMbIMU SIBJICHUSMU,

CTPOHUTH JIOTUYECKHUE pacCyXJeHUs (MHIYKTHBHBIC, JICyKTUBHBIC, IO aHAJOTHUH), BBISABIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B
paccMaTpuBaeMBbIX SIBJICHUAX, (JOPMYIMPOBATH BHIBOJIBI M 3aKJIFOUCHNS,

MIPUMEHSTH B MPOIlecce MO3HAHUS UCTIOIb3yeMble B XUMUU CUMBOJIMUECKUE (3HAKOBBIE) MOJIEH, IPe0Opa30BbIBaTh MOICIbHBIC MIPEACTABICHUS
— XMMUYECKHH 3HaK (CUMBOII) dJIEMEHTa, XUMHUUYecKas (HopMmylia, ypaBHEHHE XMMUYECKOW peaklMd — MpU PElIeHHH Y4eOHBIX MO3HABaTENbHBIX U
MPAKTUYECKUX 3a]lady, MPUMEHATb Ha3BaHHbIE MOJIENIbHbIC MPEICTABJICHUS MJS BBISBICHHS] XapaKTEPHBIX IMPU3HAKOB H3y4aeMbIX BEIIECTB U
XUMHUYECKUX PEaKIU.

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeliCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;



(dbopMynupoBaTh LENU M 3aa4d MCCIEIOBAaHMSA, MCIIOJIb30BaTh MMOCTABICHHBIE U CAMOCTOSITENIFHO CPOPMYIMPOBAHHBIE BOIPOCHI B KAa4eCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIs1 ((OPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CYXICHUM;

BJIQJICTh HABBIKAMU CAMOCTOSITEIILHOTO IUIAHUPOBAHUS M MIPOBEACHUS YICHUYECKHX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS HAOMIOAATh 32
XOZOM TIPOLIECCa, CaMOCTOSITEIFHO IPOTHO3UPOBATh €ro pe3ynbraT, (HOpMyaHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIFHO JOCTOBEPHOCTH
Pe3yJbTaTOB UCCIEA0BAHUS, COCTABIATH 0O0CHOBAHHBINM OTUET O IPOAEIaHHON padoTe;

pHOOPETaTh OMBIT YYCHUYECKOW UCCIIEA0BATEICKOM U IPOSKTHOM AEATEIBHOCTH, MPOSBISATH CIIOCOOHOCTD U TOTOBHOCTH K CAMOCTOSATEIIEHOMY
IIOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMUHBIX METOJ0B [TO3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHbBIX UCTOUYHUKAX MHGOpMaLUK (Hay4HO-TIONYJIsIpHas TUTEpaTypa XMMHUECKOIO COAEp KaHMs, CIIPaBOYHbIE TOCOONS,
pecypcsl MHTepHeTa), aHaIM3MpOBaTh MHPOPMALMIO PA3JIMYHBIX BUJOB M (OPM NPEACTABICHUS, KPUTUYECKU OIIEHMBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTS;

(¢bopMynupoBaTh 3ampoChl U MPUMEHSTh Pa3IMYHbIe METOJbI NP MOMCKE U 0TOOpe MHPOpMAIMHM, HEOOXOJUMON il BBIMOJIHEHUS y4eOHBIX
3aJ1a4 OMPENEIEHHOTO TUTIA;

MIPUOOPETATh OMBIT UCTIOIb30BaHNUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (hopMy IpeacTaBieHus nHpopManuu (cXemsl, rpaduky, quarpaMmbl, TaOIHIIbI, PUCYHKU U JPYyTUe);

WCII0JIb30BaTh HAYYHBIN SI3bIK B KauecTBE CpPEACTBa MpH paboTe ¢ XUMHUYECKOW MHGpOpMalMel: NPUMEHATh MEXIpeAMeTHbIe (pu3nyeckue u
MaTeMaTHYeCKHEe) 3HAKU U CUMBOJIBbI, (popMyIibl, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJb30BATh 3HAKOBO-CUMBOJIMUYECKHE CPEJCTBA HATJISAAHOCTH.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOM TEeMbI B XOJI€ TUaora W/uiu TMCKYCCUU, BHICKA3bIBaTh UAEH, (GOPMYIUPOBATH CBOU
MpeI0KEHUSI OTHOCUTEIBHO BHITIOJIHEHUS MPEASIOKEHHOM 3a/1a4H;

BBICTYNATh C Mpe3eHTAIlel pe3yIbTaTOB MMO3HABATEIbHON AESITEIbHOCTH, MOJYyYEHHBIX CAMOCTOSITEIBLHO HIIM COBMECTHO CO CBEPCTHUKAMU MPU
BBITIOJIHEHUHM XMMHUYECKOTO SKCIIEPUMEHTa, TPAKTUYECKOI paboThl MO MCCIEA0BAHUIO CBOIMCTB M3y4aeMbIX BEIIECTB, PeaTU3aluu yueOHOro MPOeKTa,
1 (GOpMyIUpPOBATH BHIBOBI 0 PE3y/IbTaTaM MPOBEAEHHBIX UCCIEA0BAHUN TyTEM COTIACOBaHMUS MO3UIIMIA B X0/1e 00CYXIeHHs 1 0OMeHa MHEH USIMHU.

PeryasiTuBHbIe YHMBepPcaJIbHbIe YUeOHbIe NelicTBHUS:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYLIECTBIISITH CBOIO TMO3HABATEIBHYIO AEATEIbHOCTb, ONpeAessas e€ LeNu U 3a/laud, KOHTPOJIUPOBATh U IO
Mepe HeoOXOJUMOCTH KOPPEKTHPOBATh IMpeaaraeMblii allfOPUTM JCHCTBHI NpPHU BBINOJHEHWU Y4YEOHBIX M HCCIIENOBATENbCKUX 3a/lad, BbIOMPATh
Hau6omee 3hPpeKTUBHBIN CIIOCOO UX pElIeHHs ¢ YIETOM MOJIy4YeHHUS HOBBIX 3HAHUH O BEIIECTBAX U XMMHUECKUX PEaKIUIX;

OCYILIECTBIISITh CaMOKOHTPOJIb JeSITeTbHOCTU Ha OCHOBE camMoOaHaIu3a u CaMOOIIEHKHU.

HNPEIMETHBIE PE3YJ/IbTATbBI



[IpenmeTHbie pe3ynbTaThl OCBOCHHUS MPOrPaMMBbl 10 XMMHM Ha YriyOJIEHHOM ypOBHE Ha YPOBHE CpeIHero oOIiero oOpa3oBaHHs BKIOYAIOT
cnenupuyeckue Ui y4eOHOro mpenMeTa «XUMUS» HaydHbe 3HAHUS, yMEHHs M CHOCOOBI JEHCTBHI 1O OCBOCHHIO, HHTEPIPETAUU U
peoOpa30BaHUIO 3HAHUHN, BUABI JESITEIHHOCTH 110 MOJyYCHHUI0 HOBOTO 3HAHHS M MPUMEHEHHIO 3HAHWN B PAa3NIMYHBIX y4EOHBIX CUTYaIHsX, a TAKXKe B
peanbHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C XMMHUEN. B mporpamme o XuMuu NMpeAMETHBIEC PE3YNbTaThl IIPEACTABIICHBI 110 TOJaM U3Y4EHHUS.

11 KJIACC

[TpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «O0Ias 1 HeopraHudeckasi XMMHUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIHHOM E€IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SBJIICHUM MPUPOJBI, O MECTE U
3HAYEHUU XHMHH B CHCTEME ECTECTBEHHBIX HayK M €€ poju B OOECleuyeHUH YCTOMUMBOIO Ppa3BUTHS, B PEHIEHHH MPOOJIEM 3KOJIOTHYECKOH,
BHGPFCTI/I‘-ICCKOI\/'I u HHHICBOﬁ 6630HaCHOCTI/I, B PasBUTUU MECAULIMHBI, CO3JaHWH HOBBLIX MATCPUAJIOB, HOBbBIX MCTOYHHUKOB OHEPTHH, B olecrieueHn 1
paIlMOHAIBLHOTO TPUPOJIONOIL30BaHMS, B (DOPMUPOBAHMU MHUPOBO33PEHUS W OOIIEH KyJIbTYyphbl UEJIOBEKa, a TAKXKE HKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U TIPUPOIHOU CperIe;

BJIQJICHHUEC CHUCTEMOHM XUMHYECKUX 3H3HI/II71, KOTOpasd BKIKOYACT: OCHOBOIIOJArarOmye IOHATHUA — XUMHYECKHI OJICMCHT, aTOM, SAApO aTomMma,
M30TOIBI, DJIEKTPOHHAs 000JI0YKa aroma, S-, P-, O-aTOMHBIC OpOWMTANM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aroma, THOpHAM3alns aTOMHBIX
opOuTasnei, HOH, MOJIEKYJIa, BAJICHTHOCTb, dJIEKTPOOTPHUIIATEIFHOCTD, CTETICHh OKUCIICHUS, XUMUYECKas CBI3b (KOBAJICHTHAs, HOHHAS, METAJIITHICCKAs,
BOJIOPOJIHAS ), KpUCTA/NINYecKasl peliéTKa, XuMU4YecKasl peakiysi, pacTBOP, JIEKTPOJIUTHI, HEANEKTPOIUTHI, HIEKTPOTUTHUECKAS TUCCOLIMALINS, CTETICHb
JMICCOLIMAIIMK, BOJOPOIHBIN MOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTEIND, TEIJIOBON 3()(EeKT XMMHUECKON peakiuu, CKOPOCTh XUMUYECKON peakluw,
XUMHUYECKOE PAaBHOBECHE; TEOPUHU U 3aKOHBI (TEOPHUSI JIEKTPOJIUTHIECKOHN AUCCOMannH, mepruoandeckuii 3akod JI.M. MennaeneeBa, 3akOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAaHEHUs U MPEBPALCHUS SDHEPTUU MTPU XUMUYECKHUX PEAKIMIX, 3aKOH IMOCTOSIHCTBA COCTAaBa BEILIECTB, 3aKOH JCHCT BYIOIIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XMMHUU, MUPOBO33pEHUYECKHE 3HAHMUS, JIe)Kalllie B OCHOBE NMOHUMAHUS NMPUYUHHOCTH U CUCTEMHOCTH
XMUMHYECKUX SIBICHUH; COBPEMEHHBIE MPEICTABICHUS O CTPOCHUHM BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISPHOM M HAJIMOJIEKYJISPHOM YPOBHSX;
MIpeICTaBICHUS 0 MexaHu3Max XUMHYECKUX peaxuui, TEPMOIUHAMHYECKUX
U KUHETHUYECKHUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX M JUCHEPCHBIX cucTeMax; (aKTOJIOrHUECKUe CBEACHUS O
CBOMCTBaX, COCTaBe, IMOJIyYCHHUH U OE30MaCHOM HCIOJIb30BAHMU BAKHEUIIMX HEOPraHWYECKHX BEIIECTB B OBITY M NMPAKTUYECKOW IESITENbHOCTH
4enoBeKa, OOMIMX HAyYHBIX MPUHIIUIAX XUMUYECKOTO IPOM3BOICTBA;

cOpMUPOBAHHOCTh YMEHHII: BBISBISATh XapaKTepHbIe MPHU3HAKU TMOHATUMN, yCTAHABIMBATh MX B3aWMOCBSI3b, HCIOJB30BATh COOTBETCTBYIOLINE
MIOHATHS MPU ONMMCAHUU HEOPTaHUYECKHUX BEIIECTB M UX MPEBpAILlCHU;

c(OpPMUPOBAHHOCTh YMEHUS UCIOJIb30BATh XUMHUECKYI0 CUMBOJIMKY Ul COCTaBIeHHUS (OpMYJ BEUIECTB M YPaBHEHHM XUMUYECKUX pPEaKIui,
cucremaruyeckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJCIbHBIX BEUIECTB;

cOpMUPOBAHHOCTh YMEHUS OTPEAETSATh BAJICHTHOCTh U CTETICHb OKUCIICHHS] XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJI XUMUYECKOU CBSI3U
(KoBasieHTHAs1, HOHHAs, METAJUIMYECKasi, BOJOPOAHAS), THIT KPUCTAIIINYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;



c(OPMHUPOBAHHOCTH yYMEHHS OOBSCHATh 3aBUCHUMOCTH CBOWCTB BEIIECTB OT BHJA XUMHYECKOH CBS3M M TUINA KPUCTAIUIMYECKOW PEIIETKH,
0OMEHHBIH U JOHOPHO-AKIETITOPHBIA MEXaHU3MBbI 00pa30BaHNs KOBAJICHTHOM CBSI3H;

c(OPMHUPOBAHHOCTh YMEHUH: KIacCU(PHUIIMPOBATH: HEOPTaHUYECKUE BEUIECTBA 10 UX COCTABY, XUMUYECKUE PEAKIIUU 110 PA3IMYHBIM MPU3HAKAM
(ducity U cocTaBy pearupylolIMX BEIIECTB, TEINIOBOMY d(PQEKTy peakiu, U3MEHEHHIO CTEICHEH OKHCIICHHUS DJIEMEHTOB, 0OpPaTUMOCTH, Y4acTHIO
KaTaJln3aTopa v JPYyrue); CaMOCTOATEIBHO BEIOMPATh OCHOBAHUS U KPUTEPUH JUTS KIIAaCCHU(DUKAIIMU M3y4aeMbIX BEIIECTB M XUMUYECKUX PEaKIHii;

c(OpPMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICH TepHoaudeckoro 3akoHa J[. M. MenzaeneeBa u 1eMOHCTPUPOBATh €r0 CHCTEMATH3HPYIOUIYIO,
OOBSICHATENBHYIO U TIPOTHOCTHYECKYIO (DyHKIIHH;

C(OPMHUPOBAHHOCTh YMEHHUH: XapakTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB W HOHOB XHMHYECKUX JJIEMEHTOB IIEPBOTO—4ETBEPTOTO
nepuoioB Ilepuoauueckoii cuctemsl J.W. MeneneeBa, UCONB3ys TOHATHS «IHEPTETUUECKUE YPOBHM», «IHEPreTHUSCKHE MOAYPOBHH», «S-, P-, O-
aTOMHBIE OpOUTAIN», «OCHOBHOE M BO30OYKIEHHOE SHEPIeTUUECKHUE COCTOSIHUS aTOMay; 0OBICHATh 3aKOHOMEPHOCTH N3MEHEHHUS CBOMCTB XUMHUYECKUX
3JIEMEHTOB U X COEIMHEHUH 1o niepuoaaM u rpynnam Ilepuoandeckoit cuctemsl 1. . MenzaeneeBa, BaJ€HTHbIE BO3MOKHOCTHA aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHS UX JIEKTPOHHBIX 000JIOUEK;

c(hopMUPOBAaHHOCTH YMEHHUI: XapaKTepru30BaTh (omMCHIBATH) obmme XUMHYECKHE CBOMCTBA BEIIIECTB Ppa3IMYHBIX
KJIaCCOB, MOATBEPKAATh CYLIECTBOBAaHHE T'€HETUUYECKON CBSI3U MEXAYy HEOPraHMYECKHMHU BEIEeCTBAMH C MOMOUIbIO YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKIINH;

c(OpPMHUPOBAHHOCTh YMEHUS PACKPHIBATh CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPEICTBOM COCTABJIEHHS AJIEKTPOHHOTO
OanmaHca 3TUX peakUuil; peakuuil MOHHOTO OOMEeHa MYyTEM COCTaBJIEHUS MX IMOJHBIX M COKpAIIEHHBIX MOHHBIX YpaBHEHUM; peakiuil TUApPOJIN3a;
peaKkIuii KOMIJIEKCO0Opa3oBaHusl (Ha MpUMEpE THAPOKCOKOMIUICKCOB IMHKA U aTFOMUHUSA);

cOpMHUPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX PEaKIUi ¢ yu4éTOM HX SHEPreTHYECKHX XapaKTEepPHUCTUK,
XapakTep W3MEHEHUS CKOPOCTH XWMHUYECKOW pEaKlUHUHU B 3aBUCHUMOCTH OT PAa3IMYHBbIX ()AaKTOPOB, a TAKXKE XapaKTep CMEUICHUS XHUMHYECKOTo
paBHOBECHS 101 BIMSHUEM BHEIIHUX Bo3aericTBui (mpunnui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMHYECKHE pEaKIHH, JISKAIIUE B OCHOBE IPOMBIIUICHHOTO MOJYYEHHUS] CEPHOW KHUCIOTHI,
aMMuaka, oOIIre HayqyHble IPUHIUIBI XUMUYECKUX TPOU3BOJICTB; 11€J1eCO00Pa3HOCTh IPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B IPOMBIIIJICHHOCTH U B
OBITY C TOUKU 3pEHUSI COOTHOIICHUSI PUCK-TI0JIb34;

cOpMUPOBAHHOCTH BIAJICHUSI CHUCTEMOM 3HAHMH O METOJaX HAay4YHOTO TIO3HAHMS SIBJICHUI MpHUpPOAbl — HAOIIOJCHHE, HU3MEpEHHeE,
MOJENUPOBAaHUE, SKCIEPUMEHT (pealbHbli M MBICICHHBINA), HCIOJb3YyeMBbIX B €CTECTBEHHBIX HAayKaxX, yMEHHUS MPUMEHSTh 3TU 3HAaHUS MpU
AKCIEPUMEHTAJILHOM HCCIIEI0BAHUU BEIIECTB U JUISI OOBSICHEHHS] XUMUYECKUX SBIICHUHN, UMEIOIIUX MECTO B MPHUPOJE, MPAKTUUYECKON JEesITeNbHOCT U
YEJIOBEKa U B TOBCETHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHUS BBISBISATh B3aMMOCBSI3b XUMUYECKHX 3HAHMM C MOHSATUSMHU U TPEICTABICHUSMH IPYTHX €CTECTBEHHO-HAYYHBIX
MpeIMeToB /sl 60Jiee OCO3HAHHOTO MOHUMaHUSI MAaTePUAIBHOTO €MHCTBA MUPA,

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOJIUTH PACUETHI: C HUCIHOJIB30BAHHMEM IOHATHUN «MaccoBasl JOJsS BEIIecTBa B PacTBOPE» M «MOJSpHAs
KOHIIEHTpAIIMs»; MAacChl BEIIeCTBa UM 00bEMA raza Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO U3 YYACTBYIOIIHUX B PeaKIIHH
BEIIECTB; TEIIOBOro 3¢dexra peakuuu; 3HAYCHUs BOJOPOIHOTO MOKAa3aTesst PacTBOPOB KUCIOT M IIENOYEH C W3BECTHOM CTENEHbIO AUCCOLMAINM;



Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJIE PACTBOpA C OMPEACIEHHOM MaccoBOM
70J1el pacTBOPEHHOTO BEIECTBA MJIH JaHO B U30BITKE (MMEET IPUMECH ); IOJIH BBIX0/Ia MPOIYKTa peaKklu; 00bEMHBIX OTHOIIEHHH ra3oB;

c(OPMHUPOBAHHOCTh YMEHUN: CAMOCTOSTENIFHO TUIAHUPOBATH M MPOBOJIUTH XUMUYECKUN IKCIIEPUMEHT (IIPOBEIEHUE PEaKIUii HOHHOTO 0OMeHa,
MOATBCPKACHUC KAUCCTBCHHOI'0O COCTaBa HCOPraHMYCCKHUX BCUICCTB, OIMPCACICHUC CPCAbl paCTBOPOB BCIICCTB C INOMOIIBIO MHAMKATOPOB, U3YUCHUC
BIIMSIHUS PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XMMMUYECKOM pEaKlUy, PElIeHHE SKCIEPUMEHTAIbHbIX 3a/1ad 1o TeMaM «Metamisl» 1 «Hemeramis») ¢
COONIIOJICHNEM TpaBMJI 0OE30MacHOro OoOpamieHus C BEIIeCTBAMH M JIAOOpaTOpHBIM 00OpyaOoBaHHEM, (OPMYIMPOBATH LENb HCCICIOBAHMUSA,
MMpCaACTaBJIATH B paSHHqHOﬁ q)opMe PE3YIbTATHI OKCIICPUMCHTA, aHAJIU3UPOBATL U OUCHUBATH UX JOCTOBCPHOCTD,

c(OPMHUPOBAHHOCTh YMEHHH: COONIOATh MpPaBWIA TOJIH30BAHUS XUMHUYECKOW TOCYAOHW M JIaOOpaTOpHBIM 000OpyHOBaHHEM, OOpamieHus ¢
BCIICCTBAMHU B COOTBECTCTBHUU C MHCTPYKIUAMU IO BBINTOJIHCHUIO J'Ia60paTOpHI)IX XUMHWYECKHX OIIBITOB, 3KOJIOTHYCCKHU uenecoo6pa3H0r0 IIOBCACHUA B
OBITY M TPYAOBOM NEATETLHOCTH B IEISIX COXPAHEHMsI CBOETO 3JI0POBbs, OKPYXKAIOMICH NPHUPOIHOW CpeAbl U JOCTIKEHHS €€ YCTONYMBOTO
PpasBUTHA, OCO3HABATH OITACHOCTE TOKCHUYCCKOI'O I[CI\/'ICTBI/ISI Ha JXHBBIC OPraHW3MbI OHpejleJ'IéHHI)IX HCOPraHMYCCKUX BCHICCTB, IMOHHWMAasA CMBICII
nokazarens [1/1K;

cOpPMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH I€JE€HANIPABICHHBIN MOUCK XUMHUYECKOW MH(GOpMalMu B pa3IUYHbIX UCTOYHHKAX (HaydyHas U
yueOHO-HaydHasl JUTeparypa, CpelacTBa MaccoBoil WHGpopmanuu, VHTepHET W pyrue), KPUTHUYECKH aHAIM3MPOBATh XMMHYECKYI0 HH(OpMAaIuio,
nepepabaThIBaTh €€ U UCIIOJIH30BATh B COOTBETCTBUHU C TIOCTABICHHOM yueOHOM 3a1a4eii.



TEMATUYECKOE IINTAHUPOBAHHUE 11 KJIACC

Ne HaumeHnoBaHue pa3aeioB U TEM MPOTPAMMBI KosmmuectBo yacos DnexTpoHHbIe (ITU(POBHIL)
n/m Bcero  KouTtposbHbie [IpakTrdeckue 00pa3oBaTE/ILHBIC PECYPCE
paboThl paboThl
Paznen 1. TeopeTnyeckue 0CHOBbI XUMHH
1.1 Crpoenue aroma. [leproauueckuii 3akoH u Ilepuonnyeckas 9 bu6mmorexa LIOK
cucteMa xuMuieckux asemenToB JI. 1. Menpaeneena https://myschool.edu.ru/
1.2 Crpoenue BemectBa. MHOTOOOpa3ne BEIIECTB 11 1 bubmuorexa [JOK
https://myschool.edu.ru/
1.3 Xwumuueckue peakiuu 19 1 3 Bu6nuoreka [IOK
https://myschool.edu.ru/
Hroro mo pazueny 39
Pa3zaen 2. Heopranuyeckasi XumMust
2.1 Hewmeramasl 31 1 3 bubmuorexa [JOK
https://myschool.edu.ru/
2.2 Metanisl 23 1 2 bubmunorexa IJOK

https://myschool.edu.ru/

Hroro mo pazgeny 54
Pa3zgen 3. Xumus 1 )KH3Hb

3.1 MeTtoanl TO3HAHUSA B XMMHUH. XUMUS U KU3Hb 9 bubmuorexa [JOK
https://myschool.edu.ru/

Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne i/t

1(1)
2(2)
393)
4(4)

5(5)

6(6)

7(7)

8(8)

9(9)

IHOYPOYHOE IIJIAHUPOBAHUE 11 KJIACC

Tema ypoka Jlata

Ckopp.

JleMoHCTpPaLMOH.

aTa
I[ OIIBIT

JlabopaTopHblii onbIT
Paznen 1. Teoperuueckue ocHoBbl xumMuu 1.1Ctpoenne aroma. [lepuoauyeckuii 3akon u [lepnoanyeckas cucrema
xumMuueckux diemeHToB .M. Menaeneea (94)

AtoM. CocTaB aTOMHBIX sifiep. XUMHYECKHMA
3neMeHT. M30Tonsl

CrtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YHCIIa

Knaccudukarms XuMIYeCcKUX 371€MEHTOB (S-
, p-, d-, f-a;memenTshI)

Pacripenenenue 31eKTPOHOB IO AaTOMHBIM
opoHuTAISIM

DJNEeKTPOHHBIC KOHPUTYpAITUH aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKJEHHOM
COCTOSTHUH

ONEeKTPOHHBIC KOHPHUTYPAITUH HOHOB.
DIEKTPOOTPHUIIATEIEHOCTh

ITepuoanueckuii 3axkoH u [lepuonnueckas BHJIBI TaOJTHIT

cucTeMa XMMHUYECKUX 3yeMeHToB . 1. «IIepuoanueckas cucrema
MenneneeBa, CBA3b C COBPEMEHHOM Teopueit XUMHU4eckux anemeHToB .M.
CTPOEHHUS AaTOMOB MenneneeBa

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XMUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH
MIPOCTHIX U CIOXKHBIX BEIECTB MO IPyIIIaM
U Tiepronam

CucreMmatnsanys 1 0000IIEHNE 3HAHUN 110
TeEME

1.2 Ctpoenue Bemecrsa. MHoroodpasue Beuiects (11u)

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

bubaunoreka [JOK
https://myschool.edu.ru/

bubaunoreka [JOK
https://myschool.edu.ru/

bubmuotexa IIOK
https://myschool.edu.ru/

bubmuotexa IIOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

Bbubmnoreka [JOK
https://myschool.edu.ru/

Bbubmnoreka [JOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne i/t

10(1)

11(2)

12(3)

13(4)

14(5)

15(6)

16(7)

17(8)

18(9)
19(10)

20(11)

Tema ypoka

JleMoHCTpPaLMOH.

aTa
I[ OIIBIT

Bunnl xumuueckon cBsa3u. MexaHu3MEbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonoponnas cBsa3b. MexxMoneKynsipHbie
B3aMMOJCHCTBHUS

BaneHTHOCTH 1 BaJ€HTHBIE BO3SMOXHOCTH
aToMOB. CBS3b JIEKTPOHHON CTPYKTYPHI
MOJIEKYJI C X TEOMETPHUECKUM CTPOCHUEM

HpeZICTaB.HeHI/ISI O KOMIIJICKCHBIX
COCIMHECHUAX: COCTaB 1 HOMCHKIJIATypa

BemecTsa MONEKyISIPHOTO U
HEMOJIEKYJISIPHOTO CTpOeHus. THIIbI
KPUCTaJUIMYECKHUX PELIETOK U CBOMCTBA
BEILIECTB

MOJIETH KPUCTATHIECKHX
peIIeToK.

[lonsATHE O AUCTIEPCHBIX CHCTEMAX.
[IpencraBnenue o KOJUIOMAHBIX PaCTBOPax

WcTnHHEBIE pacTBOPHI: HACHIIIIEHHBIE U
HEHACHIIIIEHHBIE, PACTBOPUMOCTb.
Kpucramioruapartsi

Crioco0bI BEIpaKEHUST KOHIICHTPAITHH
pacTBOpOB4)

Pemenue 3a1a4 ¢ ncnonb30BaHUEM OHATHI
"MaccoBasl 10J11 pacCTBOPEHHOT O BellecTna',
"MoOIsipHasi KOHLIEHTpauus"

Knaccudukarms u HoMeHKIaTypa
HEOPraHUYEeCKUX BEIIECTB

CucreMmatnsanys 1 0000IIEHNE 3HAHUN 110
TeEME

Kountpoabhas padora no remam

JlabopaTopHblii onbIT

Jara
Ckopp.

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTejibHbIE
pecypcsl

Bbubaunoreka [JOK
https://myschool.edu.ru/

bubaunoreka [JOK
https://myschool.edu.ru/

bubaunoreka [JOK
https://myschool.edu.ru/

bubmuoteka IIOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

Bbubmnoreka [JOK
https://myschool.edu.ru/

bubmnoreka [JOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne i/t

21(1)

22(2)
23(3)

24(4)

25(5)

26(6)

27(7)

28 (8)

29(9)

Tema ypoka

JleMoHCTpPaLMOH.

aTa
I[ OIIBIT

"Ctpoenne atoma. [lepuoamaeckuii 3aKoH U
HepI/IOZII/I‘IeCKaSI CUCTEMA XUMHUYCCKUX
anementoB []. . Menneneesa", "Ctpoenne
BerecTsa. MHOroo6pasue BemiecTs”

1.3.Xumuueckue peakuuu (194)

Kiaccudukaiys XuMUIECKUX PEaKIUi B
HEOPraHWYECKOW M OPraHUYECKOW XUMUU.
3aKOH COXPaHEHUS MacChl BEIIECTB; 3aKOH
COXpaHEHMS M MTPEBPAICHUs SHEPTUN TIPU
XUMHYECKUX PEaKIIMsIX

TennoBsie 3pPeKkThl XUMUYESCKUX PEaAKIHi.
TepMoxuMuveckue ypaBHEHUs

Brrancienus mo ypaBHEHUSIM XUMHUYECKUX
peaxuii ¥ TePMOXUMUIECKUM YPaBHEHUSIM

CKOpOCTh XUMHUYECKOHN peaKIn, eé
3aBHCHUMOCTb OT Pa3iIHYHBIX (aKTOPOB.
Kartanus u katanuzaTopsl

pasyioKeHre TepOKCHIa
BOJIOPOZIa B IPUCYTCTBUH
KaTaJu3aTopa.

['oMoreHHbIE U TETEPOreHHBIE PEAKITHT

IIpakTnueckas padora Ne 1 1o Teme
"Brnusiaue pa3sTuIHbBIX (aKTOPOB Ha
CKOPOCTh XMMUYECKOU peakuuu"

OO6paTtumbie 1 HeOOpaTUMBIE PEAKITHH.
XHUMHYECKOE paBHOBECUE

IIpakTuyeckas padora Ne 2 1o Teme
"BnusHue pa3nudHbIX PaKTOPOB Ha
MOJIOKEHUE XUMUYECKOTO PaBHOBECHS "

QHCKTpOJ'II/ITI/I‘IeCKaH JUCCOIUaIus.
CunbHbIC U clia0bIe QJICKTPOJIHUTHI. CrerneHb

JlabopaTopHblii onbIT

MPOBEJICHUE PEAKIIMA HOHHOTO
obMeHa

Jara
Ckopp.

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTejibHbIE

pecypchbl

bubaunoreka [JOK
https://myschool.edu.ru/

bubmuotexa IIOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

Bbubmnoreka [JOK
https://myschool.edu.ru/

Bbubmuoreka [JOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne i/t

30 (10)

31(11)

32(12)

33(13)

34(14)
35(15)
36(16)
37(17)
38(18)

39(19)

Tema ypoka

aTa
I[ OIIBIT

JUcconuanyu Peakiiuu, mporekaromye B
pacTBOpax 3JIEKTPOJIUTOB

Honnoe npoussenenune Boasl. Cpena
BOJIHBIX pacTBOpOB. BonoponHblii
nokazatens (pH) pactBopa

I'maponus conew.

IIpakTuyeckas padora Ne 3 o reme
"XUMHYECKHE PEAKIIUHA B PACTBOPAX
BJIEKTPOITHUTOB"

OKHCITUTENBHO-BOCCTAHOBUTEILHEIE
peakiuu. BaxHelme okucauTenu u
BOCCTaHOBHUTENHU

MeTton 3IeKTPOHHOTO (3JEKTOHHO-HOHHOTO)
Oamanca

3JEeKTPONIN3 PacTBOPOB U PACILIIABOB
BEIIICCTB

Pemenue 3amaq Ppa3JINYHBIX TUIIOB
Pemenue 3amaq Ppa3JINYHBIX TUIIOB

CucreMmatnsanys 1 0000IIEHNE 3HAHUN 110
TeMe "Xumudeckue peakquu'

Kounrpoabhas pabora no teme
"XumMuueckue peakuuu"

Pa3znen 2. Heopranuveckasi XuMusi 2.1. Hemerauiel (31 4)

JleMoHCTpPaLMOH.

Jara

Ckopp.

JlabopaTopHblii onbIT

OTIpeNIeNeHre CPebl PACTBOPOB
BEIIECTB C TIOMOIIBIO
YHUBEPCAIBHOI'O WHINKATOPA.

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTejibHbIE

pecypchbl

Bbubaunoreka [JOK
https://myschool.edu.ru/

bubaunoreka [JOK
https://myschool.edu.ru/

bubmuoteka IIOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

Bbubmnoreka [JOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne i/t

40(1)

41(2)
42(3)

43(4)

44(5)

45(6)

46 (7)

47(8)

48 (9)

49(10)

50(11)

Tema ypoka

ITonoxenue Hemeraiios B Ilepuonnueckon
CHUCTEME XUMHUYeCKuX anemeHToB . U.
MenneneeBa 1 0COOCHHOCTH CTPOEHHS UX
aToMOB. OU3HYECKHE CBOMCTBA HEMETAIUIOB

AJIOTpOIHS HEMETAJUIOB (Ha TIpUMeEpe
KHCIIOpOa, cepbl, pocdopa u yriaeposa)
Bonopoa: nonyuenue, Gusndeckue u
XUMHUYECKHE CBOMCTBA. [ Mapu bl

lanorensl: HaXOXIEHUE B TIPUPOJIE,
CTIOCOOBI MONy4YeHUs1, (PU3HMUECKUE U
XUMHUYECKHE CBOMCTBA

I'anorenoBos0po/ibl. BaxkHelime
KHCTIOPOICOEpIKAIINE COSTNHEHUS
raJoreHoB

JlaGopaTopHBIEC ¥ TTPOMBITIIEHHBIE CITTOCOOBI
MOJy4EHHsI TaJIOTeHOoB. [IpuMeHeHue
raJloreHOB U UX COSIMHEHUH

IIpakTueckasi padora Ne 4, Permenne
JKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe
"T"amorensr"”

Kwucnopon: mabopaTopHbie 1
MPOMBIIIIICHHBIC CITOCOOBI MOTYICHHUS,

(m3uueckue u XuMu4deckne cBoicTsa. O30H.

[Ipumenenue kucnoponaa 1 030Ha
OKkcuibl ¥ IEPOKCUABI

Pemenne 3aav pa3JIMYHbIX TUIIOB

Cepa: HaXOXIEHHE B IPHUPOJE, CIIOCOOBI

JlaTa

JleMoHCTpPaLMOH.

OIIBIT

00pasiibl HEMETaJIOB

ropenue cepsl, hocdopa,

JlabopaTopHblii onbIT

MONTydIeHNE U COOMpaHue

JKEje3a, Maruus B KMCIOPOAC KUCJIOpoaa.

Jara
Ckopp.

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTejibHbIE
pecypcsl

Bbubaunoreka [JOK
https://myschool.edu.ru/

bubaunoreka [JOK
https://myschool.edu.ru/

bubaunoreka [JOK
https://myschool.edu.ru/

bubmuoteka IIOK
https://myschool.edu.ru/

bubmuoteka IIOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

Bbubmnoreka [JOK
https://myschool.edu.ru/

Bbubmuoreka [JOK
https://myschool.edu.ru/

Bbubmunoreka [JOK


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne i/t

51(12)

52(13)

53(14)

54(15)

55(16)
56(17)

57(18)

58(19)

59(20)

60(21)

Tema ypoka

HOHy‘IeHI/ISI, (I)I/I3I/I‘1€CKI/IC U XUMHYCCKUC
CBOICTBa

CepoBonopo, Cyabhuabl

Kucnoponcoaepskamiye coeTMHEHUS CEPHL.
Oco0eHHOCTH CBOMCTB CEPHON KUCIIOTHI

IIpakTnyeckas padora Ne 5. Pemenue
JKCIIEpUMEHTANBHBIX 3a71a4 1o TeMe "Cepa
u eé coequHeHns"

A30T: HaXOXKAEHUE B TIPUPOJIE, CIIOCOOBI
MoMy4eHus], QU3nIecKrue U XUMUIECKHEe
CBOMCTBAa. AMMUAK, HUTPUBI

Kucnopozacoaepxaiiue coeIMHEHUS a30Ta.
OCco0EHHOCTH CBOMCTB a30THOM KHUCIOTHI

IIpumeneHue a3ota U €ro COeTMHEHUH.
A30THBIE YI0OpEeHUs

dochop: HAXOKACHUE B TIPUPOIS, CIIOCOOBI
MONMy4eHUs, QU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuns u Gochun

Oxcunsl dpochopa, pochopcomepxamnie
kucnoTel. Comu pocdopHOit KUCITOTEHI

[Ipumenenue pocdopa 1 ero CoeqMHEHNN.
®docdopHbIe ynoOpeHnus

IIpakTHuyeckas padora Ne 6. Pemienue
SKCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme "A30T
u ocdop n ux coequHeHUS"

JlaTa

JleMoHCTpPaLMOH.
OIIBIT

JlabopaTopHblii onbIT

Ka4eCTBEHHBIC PEaKIIUK Ha
HCEOPraHM4CCKNEC NOHbI 1
KaTHOH BOIOPO/Ia;

MONTydeHNE U COOMpaHue
aMMHakKa.

KadeCTBEHHBIC peaKIINH Ha
HEOpPTaHWYEeCKHE NOHBI 1
KaTHOH BOJIOPO/IA;

Jara
Ckopp.

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTejibHbIE

pecypcsl
https://myschool.edu.ru/

Bbubaunoreka [JOK
https://myschool.edu.ru/

bubaunoreka [JOK
https://myschool.edu.ru/

bubmuotexa IIOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

Bbubmnoreka [JOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne i/t

61(22)

62(23)
63(24)

64(25)

65(26)

66(27)
67(28)
68(29)
69(30)

70(31)

71(1)

Tema ypoka

Yraepoa: HaxoXKAEHUE B IPUPOJE,
AJJIOTPOITHBIE MOAN(DUKAINH; (PU3UIECKHE U
XUMHNYECKUEC CBOﬁCTBa, IIPUMCHCHUC

Oxkcun yraepona(Il), okeun yrinepona(IV),
yroJibHasi KHCJI0TA U €€ CONH

Pemenue 3aaa4 pa3JIMYHbIX TUIIOB

KpemHuuii: HaxoxxieHuE B IPUPO/IE,
CIOCOOBI MONTyYeHUs1, PU3HUECKUE U
XUMHUYECKHE CBOMCTBA

Oxcup xpemuusa(1V), kpemHIEBas KUCIIOTA,
CHIIUKAThI

IIpumeHeHne KpEMHUS U €r0 COSTUHEHU.
Crexito, ero mosydeHue, BUIBI CTEKIIa

Pemenue 3amaq Ppas3JINYHBIX TUIIOB

CucreMmatnsanyst 1 0000IIEHNE 3HAHUN 110
Teme "Hemerasibr"

KoutpoabHas padoTa 1o Teme
"HemeTtamisr"

AHanu3 pe3yabTaToB KOHTPOIHHON PaboTHI,
KOPPEKITHS OMTHO0K

ITonoxenue meramios B Ilepuonnyueckoi
CHCTEME XUMUYECKHX HJIEMEHTOB.
OcobeHHOCTH CTPOEHUS! 3JEKTPOHHBIX
0001104€K ATOMOB METAJIJIOB

JlaTa

JleMoHCTpPaLMOH.

OIIBIT

2.2 MeTtasibl (234)

JlabopaTopHblii onbIT

noJydeHue u cooupanue
YTIIEKUCIIOro Ta3a

KaUCCTBCHHBIC PCAKIIUU Ha
HCOPraHN4CCKNEC NOHBI U
KaTUOH BOAOpPOAA,

Jara
Ckopp.

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTejibHbIE
pecypcsl

Bbubaunoreka [JOK
https://myschool.edu.ru/

bubaunoreka [JOK
https://myschool.edu.ru/

bubaunoreka [JOK
https://myschool.edu.ru/

bubaunoreka [JOK
https://myschool.edu.ru/

bubmuotexa IIOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

Bbubmnoreka [JOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne i/t

72(2)
73(3)
74(4)

75(5)

76(6)

77(7)

78(8)
79(9)

80(10)

Tema ypoka

OO0mme Gpu3nyeckue CBONCTBA METAJIOB.
HpI/IMCHeHI/IC MCETAJIJIOB B 6I>ITy U TCXHUKE

CmnaBsl MetaiioB. Kopposus meranios
Pemenue 3aaa4 pa3JIMYHbIX TUIIOB

ONEKTPOXUMUYECKUN PsiT HATPSXKEHHH
MeraiioB. O0mume crocoObl MOTyYeHus
MeTajljIoB

OO6mast xapakTepUCTHKa METalIoB [A-
rpynisl Ilepuonnueckoil cuCTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTtpuii u kaymid:
nony4ueHue, (PU3MIecKrue U XMMHIECKIe
CBOICTBA, IPUMEHEHUE IPOCTHIX BELIECTB U
HX COCOUHEHUI

O6mas xapakrepucTrka Meramios [1A-
rpynmnsl [lepruoguyeckoit CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. Maruuii u
KaJpINil: ToydeHue, (GU3ndecKue u
XMMHIYECKHE CBOICTBA, TPIMEHEHHE
MIPOCTHIX BEHIECTB M UX COCTMHEHUN

JKéctrocTh BOMIBI M CITOCOOBI €€ yCTpaHEHUS

ANOMWHHN: TTONTy4eHne, GU3ndecKue u
XMMHYECKHE CBOICTBA, MPUMEHEHHE

AwmdoTtepHBIe CBOHCTBA OKCHIA H
THIPOKCH/IA aTFOMUHUS,
THJPOKCOKOMIUIEKCHI aTFOMUHHMS, UX
pUMEHEeHUE

JlaTa

JleMoHCTpPaLMOH.

OIIBIT

KoJuteKusg «MertaJuibl U
CILJIABBI»;

— B3aUMOJIeliCTBIE
IIEITOYHBIX METAJIJIOB C
BOJOH

— B3aUMOJIeliCTBIE
[IEJIOYHO3EMETBLHBIX
METAaJIJIOB C BOIOHI

Jara
Ckopp.
JlabopaTopHblii onbIT

— B3aUMOJEUCTBHUE IIETOYHEIX X
METaJJIOB C BOJIOH ;
Ka4yeCTBEHHbIE PEAKIIMHU Ha
KaTHOHBI METAJIJIOB

B3aHMOJCHCTBHE
HIEJT0YHO3EMEIBHBIX METAJIJIOB C
BOJOM

— Ka4eCTBEHHBIC PEaKITNy Ha
KaTHOHBI METAJIJIOB

B3aMMOJIECHCTBUE THAPOKCHIOB
AIIFOMHAHUS U [IUHKA C
pacTBOpaMu KHCIIOT U IIIenoueit

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTejibHbIE
pecypcsl

Bbubaunoreka [JOK
https://myschool.edu.ru/

Bbubaunoreka [JOK
https://myschool.edu.ru/

bubaunoreka [JOK
https://myschool.edu.ru/

bubaunoreka [JOK
https://myschool.edu.ru/

bubmuotexa IIOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

Bbubmnoreka [JOK
https://myschool.edu.ru/

bubmnoreka [JOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne i/t

81(11)

82(12)

83(13)

84(14)

85(15)

86(16)

87(17)

88(18)

89(19)

90(20)

91(21)

Tema ypoka

Pemenue 3aaa4 pa3JIMYHbIX TUIIOB

IIpakTuyeckas padora Ne 7. Pemenue
JKCIIEpUMEHTANIbHBIX 33/1a4 110 TeMe
"Merasuisl TIaBHBIX ToArpymm”

OO01mast XxapakTepHCTHKa METaJIIIOB
no6ouHbIX noarpym (B-rpymm)
[leproanyeckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB

dusnueckne U XUMUYECKUE CBOMCTBA
XpoMa M €ro COeIMHEHUH, UX TPUMEHEHHE

Baxwueliime coeHEeHUs] Maprasia.
ITepmanraHaT Kausi, €ro OKUCIUTENbHBIC
CBOMCTBA

dusnyeckre 1 XUMHUYECKHE CBOMCTBA
’kenesa u ero coennHeHui. [lonyyenue u
MIpUMEHEHHNE CIUIAaBOB JKee3a

duznyeckre U XUMHUUECKHE CBOMCTBA MEIU
1 ¢€ COeTMHEHNH, NX IPUMEHCHHE

dusnyeckre U XUMHUUECKHE CBOMCTBA IIMHKA
1 €r0 COCTUHEHUN, X IPUMEHECHHE.
I'uapOKCOKOMILIEKCH ITMHKA

IIpakTuyeckas padora Ne 8. Pemenue
9KCIEPUMEHTAIIBHBIX 33724 [0 TEME
"MeTtamipl TOOOYHBIX MOATpPYTIT"

Pemenue 3amau Pa3IMYHBIX TUIIOB

O6001menne u cucTeMaTHU3ays U3y4EeHHOTO
Marepuana mno teme "Meranist"

JleMoHCTpPaLMOH.

JlabopaTopHblii onbIT
ONBIT

KaUC€CTBCHHBIC PCAKI[UN Ha
KaTHOHBI MCTAJIJIOB

Ka4Y€CTBCHHBIC PCAKI[UU Ha
KaTHOHBI MCTAJIJIOB

Ka4€CTBCHHBIC PCAKI[UU Ha
KaTHOHBI MCTAJITIOB

Jara
Ckopp.

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTejibHbIE
pecypcsl

Bbubaunoreka [JOK
https://myschool.edu.ru/

bubaunoreka [JOK
https://myschool.edu.ru/

bubmuoteka IIOK
https://myschool.edu.ru/

bubmuoteka IIOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubmnoreka [JOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne i/t

92(22)

93(23)

94(1)

95(2)

96(3)
97(4)
98(5)
99(6)

100(7)

101(8)

102(9)

Tema ypoka

KonTpoabhas padora o teme
"MeTtamabl"

AHanu3 pe3yibTaTOB KOHTPOILHON padoThI,
KOpPPEKIHS OUIHOOK

Paznea 3. Xumusd u JKU3HL

Pons xumun B obecriedeHnH YCTOHYHUBOTO
pa3Butus yenoseuectsa. [lonsTue o
Hay4HBIX METOAAX HUCCIEN0BAHHUS BEILIECTB

HayuHble TpyuHUKIIBI OpraHu3aluu
XUMHUYECKOT O MTPOU3BO/ICTBA.
[TpoMpITIUTEHHBIE CTTOCOOBI TTOTYIECHUS
Ba)KHEHIIINX BENIECTB

XUMHUYECKOE 3aTpA3HEHNE OKPYKaloIlen
CpeIBl ¥ ero MOCIEeICTBUS

XuMUA U 37I0pOBbE UEIOBEKA.
JlekapcTBeHHBIE CpPEACTBA

Xumud uiy. Poie XMy B 00ecIrieueHnu
MHUILIEBOI 0€30IaCHOCTH

KocMernueckre u mapQroMepHbIe CpeIcTBa.

BriToBasg xumusa

XuMUd B CTpOUTENLCTBE. BaxkHelme
CTPOUTENbHBIE i KOHCTPYKIIHNOHHBIC
MaTepuaibl

XUMHA B CEITBCKOM XO3SIMCTBE.
Opranndeckue ¥ MUHEpAITbHBIC YI00pEHUS

CucreMmatnsanuys 1 0000IIEHNE 3HAHNUN 110
TEME

JleMoHCTpPaLMOH.

aTa
I[ OIIBIT

JlabopaTopHblii onbIT

3.1. MeToapl Mo3HAHUSI B XUMUU. XUMHUS U KU3Hb (94)

Jara
Ckopp.

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTejibHbIE

pecypchbl

bubaunoreka [JOK
https://myschool.edu.ru/

bubmuoteka IIOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/

Bbubmnoreka [JOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE ITPOI'PAMMBI

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JULSI YUEHHKA
1. Xumumst. 11 xmace : y4ued. mns obmeoOpa3oBar. opranusanuid: 6a3oBeiii yposens/ O.C. I'abpuensn, H.I. Octpoymosa, C.A. Crnankos.-4 —e
u3n., crep. — M.: [IpocBemenue, 2022.- 128c.: ui.
2. Pymsuruc I.E., ®enpaman O.I'. Xumus. 11 knace: yueb. aus o6mieo0pa3oBaTebHbIX Opranu3aluii: 6a3oBbiii yposenb. — M.: [Ipocsemienue, 2014, — 224

3.. Ky3pmenko H.E. Hauama xumun: st nocrynatomux B By3sl / H.E. Ky3smenko, B.B. Epemun, B.A. TlonkoB. — 17-u3n. — M.: Jlaboparopus
sHaHui, 2017. — 704 c.

METOJMYECKUE MATEPUAJIbI JJ151 YUUTEJIA
. O.C.T'abpuensn, ['.I".JIpicoBa «Xumus Meroandeckoe mocobue — 6a30BbIi ypoBeHb» - M.: JIpoda 2022 rox.
. O.C.T'abpuensn, N.I'.OctpoymoB, «O011ast XuMus B TeCTax, 3a1a4dax, ynpaxaenusx. 11 krace» — M.: Ipoda, 2023 ro.
. O.C.I'abpuensH, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposibHbBIE 1 TPOBEpOUYHBIE pabOTHI K yueOHuKy». — M.: J[Ipoda, 2021 r.
. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas kaura mist yautens». Yacte 1 — M.: JIpoda, 2019 rox.
. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas kaura i yaurens». Yacte 2 — M.: JIpoda, 2022 ro.
. O.C.I'abpuensn, I[1.B.Pemeros, N.I'.OcTtpoymoBa «3agaun mo XMMUHU U CIOCOOBI UX pemeHus» - M.: «/Ipoday, 2021ro.
. B.I'. leauncoBa «Xumus 11 knacc noypounsie mwianbl o yueOnuky O.C.I'abpuensna, I'.I".JIsicoBoii» - Boarorpamy Yuurtens 2018ro.
. M.A.Psa6oBa, V.1O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximacey, - M.: Dk3amen, 2019r.
9. O.C.I'abpuensn, N.I'.octpoymMoB «XuMHU4YeCKHii SKcTiepuMeHT B 1koJie 11 kimace»; - M.: [lpoda. — 2019 rox.
10.Innaktnueckuit matepuan no xumuu. 10-11 knacc. Papeuxuii u ap.. 1999
11.Coopuuk 3amau mo xumu ¢ pemenusmu 8-11 kmacc. Kysemenko E.H., 2003, 640 c.
12 .Pageuknii A. M., Xumuueckuit Tperaxep mo xumuu 8-11 kmacc. [Tocodue mis yaurtens. Mocksa: [Ipocsemenne, 2010
13. Pageuxuit A.M. Xumus. 10-11 knaccel. basosiit ypoBenb. Jduaaktudeckuii Mmatepuan k YMK I'. Pynzutuca, @. ®@enpamana. @I'OC. — M.: IIpocselieHue,
2020. — 144 c.
14. PsiboB M. A. Xumus. 10-11 kmaccel. COOpHUK 3a1a4, yrpakHeHUH u TecToB. — M.: Dk3amen, 2017. — 336 c.
15. Epemun B.B. Xumus. VYrayonéussiii ypoenb. 11 kmacc: yue6. s oOmeoOpas3oBar. opraHu3auuii: yriayon. ypoBeHb / B.B. Epemun,
H.E. Ky3bmenko, B.W. Tepenun. — 2-e uza. — M.: [Ipocsemenue, 2019. — 480 c.
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[IN®POBBIE OBPA3OBATEJILHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. http://ege.yandex.ru/chemistry/
2. http://chem.reshuege.ru/
3. http://himege.ru/
4. http://pouchu.ru/
5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
6. http://www.zavuch.info/methodlib/134/
7. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/EGE.htm
8. www.olimpmgou.narod.ru.
9. http://mirhim.ucoz.ru/index/khimija_8_3/0-41
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