


MHOSICHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMUM Ha YpOBHE CpeIHEro obuiero oopasoBaHus pazpaboTaHa Ha ocHOBE PDeaepaibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deaeparum», TpebOBaHUN K pe3yJbTaTaM OCBOCHUS (eepanbHOI
oOpa3oBarenpHON mporpaMMbl cpenHero obmero obpaszoBanmst (POII COO), mpeacraBnerHsix B DemepanbHOM
rocyJiapctBeHHOM obOpazoBaTenbHoM ctanaapte COQO, ¢ yuérom KoHienuu npenojaBaHusi yaeOHOro npeameTra « XuMHus» B
oOpa3oBaTenbHbIX Opranu3anusx Poccuiickoil denepannu, peanu3yloldX OCHOBHbIE OOpa3oBaTelbHBIE MPOrPaMMBbI, U
OCHOBHBIX mMoJokeHut «Ctpateruu pas3BuTusi BocnuTaHusi B Poccuiickoii ®epepauuu Ha nepuon go 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJI0B K pa3pabOTKe MpOorpamMMBbl 10 XUMHUH, K ONIPEIeNICHUI0 001Iel cTpaTeruu oOy4eHus, BOCIUTAHUS U
pa3BUTHsS OOy4YarOMIMXCA CpeAcTBaMU ydeOHOro mpeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHbie nonoxkenus GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJeH, cofepKaHUs, Pe3yJIbTaToOB OOyuYeHUs U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pa3oBaHue, MOJTydaeMOe BBITYCKHUKaMH 00I11e00pa30BaTeIbHON OpraHu3alliy, IBISETCS HEOThEMIEMOM
4acThiO UX 00pazoBaHHOCTU. OHO CIYKUT 3aBEPIIAONIUM 3TAMlOM pean3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KITFOYEBBIX IIEHHOCTEH, MPUCYIIUX IEJIOCTHOW CHCTEME XHMHYECKOTo 00pa30BaHMA. DTH IEHHOCTH KacaroTCs MO3HAHUS
3aKOHOB TIPHUPOJIBI, POPMHUPOBAHUS MUPOBO33PEHUS U OOMICH KyJIbTYpHI YEIOBEKA, & TAKKE DKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOIIICHUSI K CBOEMY 3JIOPOBBIO M MPUPOIHOU cpene. Peamusyercs xumudeckoe oOpa3oBaHHe OOyYaIOIMIUXCS HA yPOBHE
cpemHero oO0miero o0pa3oBaHUsl CPEACTBAMHU YUYEOHOro mpeaMeTa «XUMHUS», COACpPKAHME W TOCTPOCHHE KOTOPOTO
ompesiesieHbl B MpOorpaMMe MO0 XUMHUU € YYETOM crheluduKd HAyKd XUMUHU, € 3HAYeHUs B IMO3HAHUMU TPUPOJBI U B
MaTepHaTbHON )KU3HU OOIIECTBA, a TAKXKE C yUETOM OOIIUX I1eJIeH U MPUHIIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpesiHero ooIero oopasoBanus B Poccuiickoit deneparuu.

XUMHSI KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJib B COBPEMEHHOW IMBWJIM3AIMU, B CO3JaHUU
HOBOU 0a3bl MaTepHaIbHON KyJIbTyphl. OHa BHOCUT CBOH BKJIaJ] B (POPMUpPOBAHUE PAMOHATHLHOTO HAYYHOTO MBIIICHUS, B
CO3/IaHUE T[EJOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOIBI U YEJIOBEKa, KOTOPOe PopMHUPYETCs
B XMMHUHU Ha OCHOBE MMOHWMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIETO MHUPA, OCO3HAHMS B3aWMOCBS3U MEX]y CTPOCHHEM
BEIIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH IIPUMCHCHHSI.

TecHO B3aUMOICHCTBYS C IPYTHMH €CTECTBEHHBIMUA HAyKaMU, XUMHS CTaJla HEOThEMJIEMOU YaCThI0O MUPOBOM KYJIBTYPHI,
HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyJa W KHU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHass XUMHS KaK Hayka



co3uaaTeNbHAas, KaK HayKa BBICOKMX TEXHOJIOTHH HAmpaBlieHa Ha pENICHUE TI00aJbHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHS
YeJI0BEYECTBA — ChIPhEBOM, IHEPTETUUECKOM, MUIIIEBOM, HIKOJIOTUUECKO 0€30IaCHOCTH U OXPAHbI 3[I0POBBSI.

B cooTBeTcTBUU ¢ OOIMIMMU LEASIMUA U MIPUHLIUIAMU CPEAHEr0 00IIero o0pa3oBaHus COAEpKaHUE MpeaMeTa « XUMHU
(10-11 xmaccel, 0a30BBI YpOBEHb H3y4YCHHs) OPUEHTHPOBAHO INPEUMYIIECTBEHHO Ha OOMICKYJIBTYPHYIO MOJITOTOBKY
oOydJarommxcsi, HeOOXOAUMYI0 UM JJISI BBIPAOOTKM MHPOBO33PEHUYECCKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYCHUS B JKU3HD
COILIMYMa, MTPOJIOJKEHUS 00pa30BaHUs B PA3IMUHbBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

Cocrapnsiomumu — nipeamMeTa  «XuMus» SBISIOTCS  0a3oBble Kypchl — «Opranuueckas xumusiy U «OOmas u
HEOpraHWYeCKass XUMHUsS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUM [0 HEOPTaHMYECKOW XMMHUU (C BKIIOUEHHMEM 3HAHWM M3 00IIel XuMuu) u opraHudeckoil xumuu. dopmupoBanue
JTAHHOM CUCTEMBbI 3HAaHUM MPU U3YYCHHUH ITPeIMeTa 00€CTIeUnBaEeT BOBMOXXHOCTh PACCMOTPEHHUS BCETO MHOTO00Opa3usl BEIIECTB
Ha OCHOBE OOIIMX MOHSATUHN, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa couepxkanusi KypcoB — «Oprannyeckas xumus» u «OOmas ¥ HeopraHudeckas XuMus» chopmMupoBaHa B
porpaMMme MO0 XMUMHUHU Ha OCHOBE CHUCTEMHOTO IMOAXOJa K M3Y4YCHHUIO YU4eOHOTro Marepuajia U 00yCJIOBJIEHA HUCTOPUYECKHU
000CHOBAHHBIM PA3BUTHUEM 3HAHUI HA ONPECTEHHBIX TEOPETUUECKUX YPOBHX. Tak, B Kypce OpraHM4ecKoi XMMHUHU BEIlleCTBA
paccMaTpUBAIOTCSl HA YpPOBHE KJIACCHUUYECKONW TEOpUM CTPOCHMS OpPraHUYECKUX COCJAMHEHUM, a TakKe Ha YpPOBHE
CTEPEOXUMHUYECKUX U DJICKTPOHHBIX MPEJCTaBICHUN O cTpoeHuHU BemlecTB. CBeleHUs 00 M3ydaeMbIX B Kypce BEIIECTBax
JAIOTCSl B PA3BUTUU — OT YTJIEBOJOPOJIOB JIO CJIOKHBIX OMOJIOTMUECKH aKTUBHBIX COeIMHEHUN. B Kypce oprannueckoil Xumuu
MOJIy4YaT pa3BuTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsI MEpPBOHAYATIbHBIE MPEICTABICHUS O
XUMHUYECKON CBSI3M, KIIAaCCU(PUKAIMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT HMX CTPOEHUS, O
XAMHUYECKOU pEaKInH.

[Tox HOBBIM yTJIOM 3pEeHUS B IpeAMETe « XUMUsD» 0a30BOTO YPOBHS pacCMaTPUBACTCS U3YUCHHBIN HA yPOBHE OCHOBHOTO
o011ero oopa3oBaHus TEOPETUUECKHUM MaTepuall U (DAKTOIOTMUECKHE CBEJICHUS O BEIIECTBAX U XUMUYECKOM peakiuu. Tak, B
4aCTHOCTHU, B Kypce «O0Ias 1 HeOpraHudeckasi XuMus» 00yJaronuMcs MPE0CTaBIIETCS] BOZMOXKXHOCTh OCO3HATH 3HAYCHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUUCCKUX U METOAOJOTUIECKUX TO3UIUHN, TITy0Ke MOHATh UCTOPUIECKOE N3MEHECHHE
(GyHKIIMIA 5TOTO 3aKOHA — OT 0000IIaroNIeH 10 00BICHSIONICH U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEUINMX BEIIECTBAX, UX COCTABE, CTPOCHWH, CBOMCTBAX M NMPUMEHEHUHU, a4 TAKXKE O
XUMUYECKUX PEAKIUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs JomnoJHseTcs B Kypcax 10 u 11 kinaccoB sneMeHTamMu
COJICp)KaHMs, WUMCIONIUMU KYJIbTYPOJIOTUYECKUN W TMPUKIAAHOM XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT TOHHUMAHHIO
B3aMMOCBSI3M XUMHU C IPYTUMU HayKaMu, paCKPBIBAIOT €€ pOJib B TO3HABATEILHON U MIPAKTUUECKOM IEATEILHOCTH YEJIOBEKA,



CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAKEHHS K MPOLECCY TBOpPUECTBA B OOJACTH TEOPUHM M MPAKTUYECKUX MPUIIOKEHHH XHUMHH,
IIOMOTAIOT BBIITYCKHUKY OpPHUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX NpoOJieMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKA OCMBICIMBATh WH(OpPMAIMI0O W TPUMEHSTh €€ JUIsl TOMOJHCHUS 3HAHWH, PEIICHUS HHTEIUICKTyalTbHBIX H
AKCIIEPUMEHTAJIBHBIX HCCIEIOBATENLCKUX 3a/ad. B memom coaepikanue ydeOHOro mpenMera «XUMHsD JaHHOTO YpPOBHS
M3YYECHUS OPUEHTHPOBAHO Ha (JOPMUPOBAHME Y O0YUAIOUINXCS MUPOBO33PEHUECKON OCHOBBI JIJIsI MOHUMAaHUS (PUITOCOPCKUX
U7eH, TaKMX KaK: MaTepUAIbHOE €MHCTBO HEOPTAHUUYECKOTO U OPraHUYECKOTO MUPa, 00YCIOBICHHOCTh CBOMCTB BEILIECTB MX
COCTaBOM M CTPOEHHEM, MO3HABAEMOCTh MPUPOAHBIX SIBJICHUN IMYTEM SKCIEPUMEHTA U PEUICHUS NPOTUBOPEUUA MEKIY
HOBBIMH (DAKTaMU U TEOPETUUECKUMU MPENOCHIIIKAMU, OCO3HAHUE POJIM XUMHUH B PEIICHUHU SKOJOTUYECKUX MPOOIIEM, a TAKKE
npo0iieM cOepexeHHs SHEPTeTUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpUaJIOB.

B mane pemienus 3aa4 BOCIUTAHUS, PA3BUTHS U COIMAIM3AIUMU O0YUYaIOIIUXCS MPUHATHIE MPOrPaMMON MO XUMHH
MOIXO/IbI K OTIPEIETICHUIO COJIEP KaHUS U TIOCTPOCHUS ITPEIMETA MpelyCMaTPUBAIOT (OPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX
JIEUCTBUN, MUMEIONMX 0a30BOE 3HAYCHHE JUISl PA3IMYHBIX BHUJOB JCSATEIBHOCTU: PEIICHHs MpoOJeM, MOMCKA, aHaIu3a |
00paboTku mHMOpMaLUK, HEOOXOAUMBIX JJIsI TPUOOPETEHUS ONbITa MPAKTUYECKON U HMCCIIEA0BATEIBCKOM JESTEIBLHOCTH,
3aHUMAIOLIEN BaKHOE MECTO B MO3HAHUH XUMUMU.

B npakTuke npenosaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOI'O 00I1I€T0 00pa30oBaHusl, TaK U HA YPOBHE CPEHETr0 00ILEro
oOpa3oBaHUsl, MpU ONPENEICHUU COACPKATEIBHOW XapaKTePUCTUKU LeJIed HU3y4YeHus MpeAMeTa HalpaBJICHHEM
MEPBOCTENEHHOM 3HAYMMOCTH TPATUIUOHHO MPU3HAETCS (POPMHUPOBAHME OCHOB XUMHUYECKOM HAyKM Kak o00JiacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON EATEIbHOCTH YEJIOBEKA M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI.
C MeToIMu€eCcKOil TOUKHU 3pEHUS TAKOM MOAXO] K OMPEACIEHUIO LIeJIeH N3yUeHUs IPEAMETA SIBISETCSA BIOJIHE OMPABIAHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHUS TJIABHBIMH IEJISIMH U3Y4YeHHS TpeaMmeTa «Xumus» Ha 6azoBom ypoBHe (10 —11 ki)
SABJISIFOTCSI:

e (opmupoBaHHE CHCTEMbI XMMUYECKUX 3HAHUHN KaK Ba)KHEHILIEH COCTaBISAIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUPA,
B OCHOBE KOTOPOI1 JIe)KaT KIIIOUeBble MOHATHS, (DyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKA HAYKH,
YCBOCHUE M TMOHUMAHUE CYIIHOCTH JOCTYMHBIX OOOOLIEHUH MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIIEHHUE C
UCTOpUEH UX pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHMEe W pa3BUTHE MPEIACTABICHUN O HAYYHBIX METOJaX IO3HAHUS BEIIECTB UM XWMHUYECKHUX PEaKIIHil,
HEOOXOAMMBIX IJIsi MPUOOPETEHUS YMEHU OPHEHTHPOBATHCS B MUPE BEIIECTB M XUMUYECKHUX SIBJICHUH, UMEIOIINX
MECTO B IIPUPOJIE, B MPAKTUYECKON M TOBCEHEBHOM KU3HH;



® pa3BUTHE YMEHHA W CIIOCOOOB JNEATEIHLHOCTH, CBS3aHHBIX C HAONIOJACHHEM U OOBSCHEHHEM XHMHYECKOTO
AKCIIEPUMEHTA, COOJTIO/ICHUEM TTPaBUJI 6€30TMacHOT0 OOPAIEHHUS C BEIIECTBAMH.

Hapsny c atum, coaeprkaresibHasi XapaKTEpUCTUKA LIeJIeH U 3a]1a4 U3y4YCHUS IPEeIMETa B MPOrpaMMe 10 XUMUU YyTOUYHEHA
U CKOPPEKTHPOBAaHA B COOTBETCTBHU C HOBBIMH IMPUOPUTETAMHU B CHUCTEME cpeaHero oobimiero oOpaszoBaHus. CeromHs B
IpenojaBaHUM XUMHUHU B OOJIBIICH CTENEHU OTAAETCS MPEANOYTEHHUE MPAKTUUSCKOM KOMIIOHEHTE COJep)KaHUs OO0ydeHHS,
OpPUEHTUPOBAHHOMN Ha IMOATOTOBKY BBIIYCKHHMKA 00IIe00pa3oBaTeIbHON OpraHu3alliy, BJIAJICIOIIETO HE HAOOpOM 3HAHUH, a
(hYHKITMOHATILHON T'PAaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHMSIMH aKTHBHOT'O IOJIYYEHHUS 3HAHMH W MPUMEHEHUS UX B
peAIbHOM KU3HU VISl PEUICHUS TTPAKTUYECKUX 3a7a4.

B cBsI3u ¢ 3TUM IIpH M3YUYEHUH MTPEIMETa « XUMHUSD TOMUHHUPYIOIISE 3HAUCHHE MPUOOPETAIOT TaKKE 1SN 1 3a/1a4, KaK:

azanTanus 00yJarouuxcs K yCIOBUSM JUHAMUYHO Pa3BUBAIONICTOCS MUPa, GOPMUPOBAHUE HHTEIJIEKTYIbHO Pa3BUTOM
JUYHOCTH, TOTOBOM K camM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO TPaMOTHBIX PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYyAaIMsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHEHUEM;

dbopmupoBaHre y 00y4arolUXCsl KJIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIMI ), UMEIONINX YHUBEPCATBLHOE 3HAUCHUE
JUISL pa3JIMYHBIX BUJIOB JICATEIILHOCTH: PEIICHUs MpoOsIeM, OUCKA, aHallu3a U 00paboTKu MH(POpMaIu, HEOOXOAUMBIX JIJIs
MPUOOPETEHUS OTbITA JIEITEIBHOCTH, KOTOPAsi 3aHUMAET BAXKHOE MECTO B TTO3HAHUU XUMUHM, a TAKXKE JJIsI OIIEHKH C MO3UIUN
AKOJIOTMYECKON O€30MaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M YeJIOBEKA U MPUPOAHYIO
cpeny;

pa3BUTHE TTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yYarommXcs: CIIOCOOHOCTH
CaMOCTOSITEIIbHO TPHOOpETaTh HOBBIC 3HAHUS MO XHMHUHM B COOTBETCTBHUU C YKU3HEHHBIMU IOTPEOHOCTSIMH, HCIIOIb30BaTh
COBpPEMCHHBIC HH(GOPMAIIMOHHBIE TEXHOJIOTUH Ui TMOWCKAa W aHaiM3a y4eOHOM M Hay4dHO-TIONMYJISIpHOW HWHGOPMAIUN
XUMHYECKOTO COAEPKAHMUS;

dbopMupoBaHHE M pa3BUTHE Yy OOYYAIOIMIMXCS aCCOIMATHBHOTO M JIOTMYECKOTO MBIIIJICHUS, HaOII0aTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOJIWMBI, B YAaCTHOCTHU, NpPH IUIAHUPOBAHUU U TMPOBEIACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHUE Y 00yUarOMINXCs YOSKIEHHOCTH B TYMAaHUCTUUECKON HAMIPaBJICHHOCTU XUMUH, €€ BAXKHOU POJIM B PEILICHUU
I00AJBHBIX MPOOJIEM PaAllMOHAILHOTO MPUPOJIONOIB30BaHUS, MOMOJHEHUS] SHEPreTUYECKUX PECYpCOB U COXPAHECHUS
MIPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOIUMOCTU OEpPEKHOTO OTHOIIEHUS K MPUPOJEC U CBOEMY 3JI0POBBIO, a TaKXKe



MPUOOPETEHUS ONBITA UCIIOJIB30BAHUS MMOTYUYEHHBIX 3HAHUHN JIJISl PUHSATHS TPAMOTHBIX PEIICHUHN B CHUTYaIIUSX, CBSI3aHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

B ydeOHOM miane cpemHero o0Iero oopa3oBaHus NpeaMeT « XUMUsI) 0a30BOTO YPOBHS BXOIUT B COCTAB MPEAMETHOM
obnactu «EcTecTBeHHO-HAYYHBIE TIPEIMETH.

Oo111ee 9rco 4acoB, OTBEAEHHBIX JJIs U3YUCHHS XUMUH, Ha 6a30BOM YPOBHE CpPEIHEr0 00111ero 00pa3oBaHus, COCTABISET
68 yacos: B 10 kitacce — 34 gaca (1 yac B Heneno), B 11 kimacce — 34 yaca (1 gac B Heeno).



COILEPKXAHUE OBYYEHUSA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XuMHuueckuil anieMeHT. AToM. SInpo aroma, U30TOMbI. DJIEKTPOHHAS 000JI0UKa. DHEPreTUYECKUE YPOBHU, TTOTYPOBHH.
AToMHBIC OpOHTaNH, S-, P-, 0- 3meMeHThI. OCOOCHHOCTH pacHpeeicHHsI SJICKTPOHOB 10 OPOUTAIIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOHPUTYpaIUsi aTOMOB.

[Tepuonuueckuii 3akoH u [lepronnueckas cucrema Xumudeckux snemMeHnToB /. . MenneneeBa. CBsI3b IEPUOJUYECKOTO
3aKkoHa U Ilepuoanueckon cucreMbl XumMudeckux 3iiemMeHToB 1. . MenaeneeBa ¢ COBpEMEHHON TEOPUEH CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUECKUX PJIEMEHTOB U 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB M0 rpynnaM
Y nepuoaM. 3Ha4YCHHUE IEPUOJNYECKOTrO 3aKOHA B PA3BUTHUH HAYKH.

CrtpoeHue BelecTBa. XUMHUYECKast CBA3b. BUbI XMMUUYECKOW CBSI3M (KOBaJE€HTHAs HEMOJISIpHAsl U TOJIApHAs, HOHHAs,
MeTajinyeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOM XUMHUYECKOW CBsI3U (OOMEHHBIA M JOHOPHO-AaKIENTOPHBIHN).
BopoponHas cBsi3b. BaieHTHOCTB. DIEKTpOOTpUIIATENBHOCTh. CTeneHb OKUCIEHU. IOHBI: KATUOHBI U AaHUOHBI.

BemectBa MONEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. [HIIBI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUINA KPUCTANTMYECKOW PEIIETKH.

[TonsTue 0 nucnepcHbIX cuctemax. McTHHHBIE U KOJUIOWIHBIE pacTBOPBI. MaccoBas 10715 BELIECTBA B PaCTBOPE.

Knaccudukanus Heopranmueckux coeanHeHuil. HomeHkiaTypa HeopraHuyeckux BemecTB. | eHeThueckas CBS3b
HEOPraHMYECKUX BEILECTB, TPUHAIICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumnueckas peakmus. Kmaccudukanuss XUMAYECKUX PEAKIUN B HEOPTaHMYECKOM W OPraHWYECKON XWMHUU. 3aKOH
COXPaHEHHs MACCHI BEIIECTB, 3aKOH COXPAHEHUSI U IPEBPALLECHUS SJHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pas3lWyHbIX (akTopoB. OOpaTuMple peakiu. XHWMHUUYECKOE pPaBHOBECHE.
DaKTOpPHI, BIUSAIONIME HA COCTOSTHUE XUMUUYeCcKOro paBHoBecud. [Ipunuun Jle [laTense.

OnekTpoiuTuueckas aucconuanus. CuiibHbIE U clla0ble AIeKTpoJuThl. Cpella BOJIHBIX PACTBOPOB BEIIECTB: KHCIas,
HEUTpabHasi, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.



DKCIepUMEHTaIbHBIE METO/IbI M3YUEHHUS BEIIECTB U UX MPEBpallleHUil: 1eMoHcTpanus Tadnun «lleproauyueckas cuctema
xuMuueckux anemeHtoB [[. Y. MenneneeBay, u3ydeHue MoJeied KpUCTAUIMYECKUX PEIIETOK, HAOIIOAECHUE U ONUCAHUE
JEMOHCTPAIIUOHHBIX W JA0OPAaTOPHBIX OMNBITOB (Pa3lOKEHHWE TMEPOKCHIA BOAOPOAA B MPUCYTCTBUU KaTald3aTopa,
OTpEICJICHUE CPEJIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAILHOTO HHAUKATOPA, pEaKIIMi HOHHOTO OOMEHA), TPOBEICHUE
MPaKTUYECKON paboThl «BiusHue pa3muvHbIX (AaKTOPOB HA CKOPOCTh XUMHUECKOU PEaKITUM.

Pacuérnrlie 3agaun.

PacuéTtel 110 ypaBHEHUSIM XUMHYECKUX PEAKIM, B TOM YUCJIC TEPMOXUMUYECKUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM
TOHSITHUSL «MAaCcCOBAast 10JIs1 BEIIECTBA.

Heoprannyeckasi xumus

Hemeranner. [lonoxxenne HemetamnoB B llepuomgmueckoi cucrteme xumuueckux siemeHToB I, U. Menpneneera u
OCOOEHHOCTH CTPOCHHSI aTOMOB. PU3MUYECKHE CBOMCTBA HEMETAIIOB. AJITOTPONHUS HEMETAIOB (Ha mpuMepe KHUCIopoja,
cepsl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBAa BaXKHEHIIMX HEMETAJUIOB (Tajor€HOB, cephl, a3oTa, docdopa, yriepoja U KpeMHHS) U HX
coeIMHEHU (OKCHUI0B, KUCIOPOICOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHU ).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Mertamisbl. [lonoxenue metamoB B [lepuoanueckoii cucteme xumuueckux 3neMenToB 1. . Menneneea. OcoO0eHHOCTH
CTPOCHHSI DJICKTPOHHBIX 000JOUYEK aToMOB MeTayioB. OOmme Quinueckue cBoiicTBa MeTawioB. CruiaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUIN DS HANTPSIKEHU METAJIOB.

XHWMHUYECKHE CBOMCTBA BaXHECUIIMX META/UIOB (HATpUM, KU, Kb, MarHWi, aJlOMUHUN, ITUHK, XpPOM, JKEJe30,
Me€J1b) U UX COCIUHECHUH.

O6mume crocoObl osydeHust MeTayyioB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE.

DKCNEepUMEHTAIbHbIC METO/Ibl M3YUCHMS BEILIECTB M MX MPEBPAIICHUM: M3YyUYCHHE KOJUICKIIMU «MeTaibl U CIIaBbl»,
00pa3iioB HEMETAIIIOB, PEIICHUE IKCIIEPUMEHTANILHBIX 3a]1a4, HA0JIF0ICHHUE U OMTMCAHUE IEMOHCTPAIIMOHHBIX U TA0OPATOPHBIX
ONBITOB (B3aMMOJEHCTBHE THAPOKCH/IA ATFOMUHHUS C PACTBOpaMU KUCIJIOT M IEJI0YeH, KaUeCTBEHHbIC PEAKIIMU Ha KaTHOHBI
METaJJIOB).

PacuéTnrblie 3amaumn.

Pacuétsl Macchl BeniecTBa Wi 00bEMaA ra30B MO U3BECTHOMY KOJUYECTBY BEIIECTBAa, Macce MM OOBEMY OJHOTO W3
YY4acCTBYIOIIMX B PEAKIMM BEIIECTB, pacu€Thl Macchl (00bEMa, KOJUUYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJTHO W3
BEIIECTB UMEET MPUMECH.



XHUMUA U KU3Hb

Ponp xumMum B 00€CTICUCHHHM HKOJIOTHYECKOM, DHEPTreTUYCCKON W MHINEeBOW O€30MacHOCTH, Pa3BUTHU MEIUIIMHEIL.
[ToHsiTHE O HAYYHBIX METO/IAX MMO3HAHUS BEIECTB U XUMUUYECKUX PEAKIIHM.

[Ipencrapienus: 00 0OMIMX HAYYHBIX MPUHIIUIIAX TPOMBIIIJIEHHOTO MOTYyYEeHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEHIECTB M MAaTECPUANIOB: BAXKHEHIIME CTPOUTEIBHBIE MATEPUAIIbI, KOHCTPYKIHMOHHBIE MaTECPUAIIBI,
KpacKH, CTEKJIO, KepaMHKa, MaTepUalIbl JJI SJIEKTPOHUKH, HAaHOMAaTEepUaJibl, OpraHUYECKUE U MUHEpaJIbHbBIE yI00pEHNS.

XuMHUST U 370pOBbE YEJIIOBEKA: TIpaBWja HCIOJIB30BAaHUS JICKAPCTBEHHBIX MpenaparoB, IMpaBujia OE30MMacHOro
HCIIOJIb30BaHUS MPENapaToB OLITOBOM XMMHUH B IMIOBCETHEBHOMN KU3HHU.

MexnpeaMeTHBIE CBA3H.

Peanm3anust MeXIIpeIMETHBIX CBSI3eH MpPH M3YYEHUH OOIel U HeopraHnyeckor Xxumuu B 11 Kiacce ocymiecTBiseTcs
Yyepes3 UCIO0JIb30BaHKE KaK OOIUX €CTeCTBEHHO-HAYYHBIX ITOHATHH, TaK ¥ TTOHATHH, SIBJISTFOIITUXCS CHCTEMHBIMU JIJIST OTJEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHbId (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3, KilacCuUKaIusl,
MEePUOANYHOCTh, HAOIIOJIEHNE, SKCIIEPUMEHT, MOJICTTUPOBAaHNE, U3MEPEHUE, SBJIICHUE.

®dusuKa: mMaTepus, YHEPrus, mMacca, aToMm, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, MU30TOI, PAAUOAKTUBHOCThH, MOJIEKYJIA,
SHEPreTUYECKUIN YPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETUYMHBI U €IUHUIIBI UX
M3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHusM, dKocucTeMma, Ouocdepa, Makpo- U MHUKPOIJIEMEHThI, BUTAMUHBI, OOMEH BEIECTB B
OpraHHU3Me.

I'eorpadus: MuHEpasbl, TOPHBIC TTOPO/IBI, TOJIE3HBIC HCKOTIAEMbIS, TOTLIMBO, PECYPCHI.

TexHonoTHsl: XUMHUYECKas MPOMBIIUICHHOCTh, METAJUIYpPrus, MPOU3BOJICTBO  CTPOUTENIBHBIX  MaTE€pHUaoB,
CEIBCKOXO3SIMCTBEHHOE TPOU3BOJICTBO, IHUILEBAsT MPOMBIIICHHOCTh, (hapMalleBTHYECKAs IMTPOMBIIIICHHOCTD, MPOU3BOICTBO
KOCMETHYECKHX IPEernaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHAIIOB, AJEKTPOHHAS  MPOMBIIIJIEHHOCTb,
HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XMMMNU HA FA30BOM YPOBHE CPEJIHET'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OOYYAIOIIMMUCS IMPOrPaMM CPEIHEro OOIIEero
oOpa3oBaHus (JIMYHOCTHBIM, METANpPEJIMETHBIM M TIpeAMEeTHbIM). HaydHo-mMeToaudecKol OCHOBOW sl pa3pabOTKu
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IMPOrPaMM CpEIHEro oOImero 0oOpa3oBaHMS SBISIETCS CHUCTEMHO-IESITEIBHOCTHBIM
MOAXO/I.

B cooTBeTcTBHM C CUCTEMHO-AEATEIBHOCTHBIM ITOJX0J0M B CTPYKTYPE JUUYHOCTHBIX PE3YJILTATOB OCBOEHHUS IIPEAMETA
«XUMHUs» Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHMs BhIACICHBI CISIYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOITUMHUCS POCCHUMCKON TPaXKJaHCKOM HMJACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITETBHOCTH M CAMOOTIPEICIICHUIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

1[eJICHANPABJICHHOE PAa3BUTHUE BHYTPEHHUX YOEKIICHHI JIMYHOCTHM HAa OCHOBE KJIFOYEBBIX IIEHHOCTEH M UCTOPUUYECKHUX
TpaauLil 6a30BOI HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JEATEILHOCTH I1IEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJU4IUe TPABOCO3HAHUS YKOJOTHUECKON KYJIbTYpPBhI U CIIOCOOHOCTH CTaBUTh IICJIM M CTPOUTD )KU3HCHHBIC TIJIAHHI.

JIngHOCTHBIE pe3yNbTaThbl OCBOCHHS IpeaMeTa «XHUMHs» JTOCTUTAIOTCS B €IWHCTBE YYeOHOH W BOCIHTATEIIHHOM
NESITeIBHOCTH B COOTBETCTBUM C TYMAHUCTHYECKHMMH, COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTAMHU U
uaeajaMi POCCHMCKOTO TPa)KJaHCKOTO OOIIecTBa, MPUHATBIMHM B OOIIECTBE HOpPMAaMH M TpaBUJIaMU TOBEACHUS,
CIIOCOOCTBYIOIMMH TIPOIIECCAM CaMOIIO3HAHMSI, CAMOPA3BUTHSI U HDABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YUAIOIIXCSI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TpeaMeTa «XUMHUsS» OTPaKaroT CHOPMHUPOBAHHOCTH OIBITA MMO3HABATEIBHOW H
MPAKTUYECKOMN JACATEIBHOCTH 00YyJaIONUXCsl M0 Peain3alliy IPUHSITHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpaskaaHCKOTr0 BOCIIMTAHMSA!

OCO3HaHMsI O0YYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEHN, YBAXKEHUSI K 3aKOHY U TIPABOTIOPSIIKY;

MPECTABJICHUS O COLMATIbHBIX HOPMAX U MPABUIIAX MEKIMYHOCTHBIX OTHOIIEHUI B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESITEIBbHOCTH TMPU CO3JAAaHWHM YYEOHBIX IMPOCKTOB, PEIICHUH YYCOHBIX W
MMO3HABATENbHBIX 3a]1a4, BHIIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U TPUHUMATh MOTUBbBI, HAMEPEHUS, IOTUKY U apTYMEHTHI APYTUX MIPU aHAIIM3E Pa3JIMUHbIX BUIOB
y4eOHOU NesITENbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

LHEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY ¥ HAYYHOMY HACIIEIUI0 OTEUECTBEHHOW XUMUH;

YBaXXEHUSI K IMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTHUUECKOTO NMPUMEHEHMS] XMMHU, OCO3HAHUSI TOTO, YTO
JOCTHKEHUSI HAYKH €CTh Pe3yJIbTaT JJIUTEIbHBIX HAOIOJACHHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX TTOUCKOB, MTOCTOSTHHOTO
TpyJAa YYEHBIX U MPAKTUKOB;

MHTEpEca U MO3HABaTEIbHBIX MOTHBOB B IMOJIYUYEHUHU U TTOCIIEYIOIIEM aHalin3e HH(OPMAITUH O MEPEIOBBIX TOCTHKEHHIX
COBPEMEHHOW OTECYECTBCHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBEICHUS;

CITIOCOOHOCTH OIIEHUBAaTh CHUTYAIlMH, CBSI3AHHBIE C XUMUYECKUMU SIBIICHUSIMHU, U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIIEHHBATh CBOE MOBEJIEHNUE U MTOCTYIKA CBOMX TOBAPHUIIEH ¢ MO3UILIUN HPAaBCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHHE MOCIEICTBUM 3TUX MMOCTYIIKOB;

4) gpopmMupoBaHHS KYJbTYPHI 310POBbS:

MOHUMAaHUSl IIEHHOCTEH 3JI0pOBOr0 M 0€30macHOro oOpasza >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K
cOOCTBEHHOMY (hPU3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBui 0O€30MacHOro0 OOpallleHHuss C BEHIECTBAMU B OBITY, MOBCEIHEBHOW XU3HU W B TPYIOBOU
NEeATEIIbHOCTH;

MMOHUMAaHUS [ICHHOCTH MPABUJI MHIWBUTYTBHOTO M KOJUIEKTUBHOTO O€301aCHOTO MOBEJICHUS B CUTYAIIHSIX, YTPOKAIOITUX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HaHUS TIOCIIEJCTBUN U HEMPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHS AJIKOTOJISI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEIOBATEIILCKON JIESITEILHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPYECKOM M IPYTHX BUAAX JIEATCIIBHOCTH;



YCTaHOBKM Ha aKTMBHOE yYacTHE B PEIICHUM MPAKTUYECKUX 3a]ay COIMAIbHON HAmpaBJIEHHOCTU (B pamMKaxX CBOETO
KJ1acca, IIKOJIbl);

WHTEpeca K MPaKTHIECKOMY U3YUYSHHUIO TPOo(eCcCHii pa3TuIHOr0 POJia, B TOM YKCIIC HA OCHOBE IPUMEHEHUS TIPEIMETHBIX
3HAHUM 110 XUMUU;

YBaXEHHUS K TPYLY, JIOIAM TPyAa U PE3yJIbTaTaM TPYJAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHJIMBHAYaJIbHOUM TpaeKTOpuu oOpazoBaHus, OyIylie mpodeccuu u peanusaiuu
COOCTBEHHBIX JKMU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHUHU, HMHTEPECOB U MOTPeOHOCTEN
00111eCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11EJIECO00PA3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MPOoOIeM, BIUSHUS dKOHOMHUYECKHX MPOIECCOB HA COCTOSHUE
IIPUPOJHON U COLIMATIBHOU CPEJIb;

OCO3HAaHMUSI HEOOXOAUMOCTH HCIIOJB30BaHUS JIOCTMIKEHMM XHMMHUU JUIsl PEIICHUS BOIMNPOCOB PalMOHATIBLHOTO
MPUPOIOTNIOIB30BAHHS;

AKTUBHOI'O HENPUATUS IEWCTBUM, NPUHOCAIIMX BPEA OKPYKAIOUIEM NPUPOJHOM Cpele, YMEHUS IPOTHO3UPOBATH
HeOJaronpusiTHbIC SKOJIOTUYECKHUE TIOCJICICTBUS MPEAIPUHUMAEMBIX JEHCTBUN U TPEAOTBpAIIaTh UX;

HAJIMYMSL PA3BUTOrO 3KOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYJIbTYpPhI, OMNbITA JIESITEIBHOCTH 3KOJOTHYECKOU
HANpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSA MMHU B MO3HABATEIIbHOM, KOMMYHHKATUBHOM W COLIMAJIbHON MPAKTHUKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSATH UJICOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU M OOIIECTBEHHOMU
MPaKTUKH;

MOHUMAaHUS CIEU(UKN XUMUU KaK HAyKH, 0CO3HAHUA e€ posi B (GOPMUPOBAHHUH PAITMOHAITBHOTO HAYYHOTO MBIIILJICHUS,
CO3IaHUH IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €JMHCTBE IPUPOIBI U YEJIOBEKA, B IO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUH POOJIEM COXPAHEHHsI IIPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAYUMOCTH XUMUH JIJIS COBPEMEHHOM IIUBWJIM3ALINY: B €€ T'YMaHUCTUYECKON HAMIPABICHHOCTH
Y BaYXHOM POJIM B CO3/IaHMU HOBOM 0a3bl MaTEpUATIBLHON KYJIBTYPhI, PEIIEHUH TJIO0ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CBIPbEBOM, SHEPTETUUECKOM, MUIIIEBOM U YKOJIOTHYECKOM O€30MaCHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECIIeYeHUN
YCJIOBUHM YCIEUTHOTO TPY/Aa U SKOJIOTHYECKA KOMMOPTHOM KU3HU KaXKJOTO WieHa OOIIecTBa;



€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: MOHUMAHHUS CYUIHOCTH METOJOB MO3HAHUSI, HCIOJb3YyEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh MOJIy4aeMbI€ 3HAHUS [IJIsl aHaIW3a U OOBSCHEHUS SIBIICHUM OKPYKAIOIIEro Mupa u
MIPOUCXOISIINUX B HEM U3MEHEHHH, YMEHUS JIeJIaTh 00OCHOBAHHBIC 3aKIIIOUCHUSI HA OCHOBE HaYUYHBIX (DaKTOB U MMEIOIITUXCS
JAHHBIX C [EJIBIO MOJYYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIB30BaTh XMMUUYECKUE 3HAHUS JJI1 PELICHUs] MPOOJEM B PEAIbHBIX KHU3HEHHBIX
CUTYaIUSIX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIMPEPHIBHOMY 00Opa30BaHUIO M CaMOOOPA30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX
3HAHUM 110 XMMUU B COOTBETCTBHUH C KU3HEHHBIMH IMOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM TPY/ia B pa3InyHbIX chepax nmpodhecCuoHaIbHON AESTEIHHOCTH.

METAINPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIE PE3YIbTAThl OCBOEHHUS YU4EOHOro mpeaMera «XuUMHUs» Ha YPOBHE CPEeIHEro oOmiero oOpa3oBaHHS
BKJIFOYAIOT:

3HaYMUMBbIE 17151 GOPMHUPOBAHUSA MUPOBO33PEHUS O0YHAIOIINXCS MEXKIUCIUIUITMHAPHBIE (MEXKITPEAMETHBIE) OOIIIEHAYYHbIE
MOHATUSI, OTpaXalole IEJOCTHOCTh HAYYHON KapTUHBI MHUpa U CHEUU(PUKY METOJOB TIMO3HAHUS, HCIOIb3YEMbIX B
€CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPTHUs, SIBIEHUE, MPOLIECC, CUCTEMAa, HAYYHBIM (haKT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeI0BaHNE, HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCAJIbHbIC Y4YeOHBbIC JCUCTBUS (IMO3HABATEJIbHBIC, KOMMYHHKATHUBHBIE, PETYJSTUBHBIE), 00€CIEeUNBAIOIINE
dhopmupoBaHne GyHKIIMOHAIIBHOW TPaMOTHOCTH U COITUATILHON KOMITETCHITUN 00YYarOIINXC;

CIIOCOOHOCTh OOYYAOIIMXCSl HMCIHOJB30BAaTh OCBOCHHBIE MEXAUCLUUIUIMHAPHBIE, MHUPOBO33PEHUECKHUE 3HAHUS U
YHUBEpCaIbHbIC YUeOHbIE IEUCTBUS B TO3HABATEILHON M COIMATLHOMN MPaKTHKE.

MeranpeaMeTHbie  pe3yJbTaThl  OTPAKAIOT  OBJAJACHHE  yYHUBEPCAIbHBIMU  YUEOHBIMH  TTO3HABATEIHLHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUSIMU.

OBJiaeHne YHUBEPCAJIbLHBIMYU YU€OHbIMH MMO3HABATEJIbHBIMHU J€CTBUAMM:

1) 0a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSTENbHO (POPMYIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBAaTh;

OMpeneNnsaTh UeIu AEATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUM HUX JOCTHUKEHUS, COOTHOCUTH PE3YJIbTaThl
JESATENBHOCTH C MOCTaBICHHBIMU LIEIISIMU;



MCIOJIb30BaTh IIPU OCBOCHUU 3HAHUN MPUEMBI JIOTHUECKOTO MBILIUICHUS — BBIJICIATH XapaKTepHbIe MPU3HAKU MOHITHH U
YCTaHABIIMBATh UX B3aUMOCBSI3b, HCIIOIb30BATh COOTBETCTBYIOIINE MOHATHS IJIs1 OOBSICHEHHSI OTAETBHBIX (PaKTOB U SBJICHUH;

BBIOMpATh OCHOBAHMS U KPUTEPUHU I KJIACCU(UKALIUY BEUIECTB U XUMHUUECKHUX PEaKIIHiA;

YCTaHABIIMBATh MPUYUHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE pPaCCyX ACHUA (MHAYKTUBHbBIC, JCAyKTHUBHBIC, IO AaHAJIOTWH), BBIABIATH 3aKOHOMEPHOCTH U
IPOTHUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSX, (OPMYIMPOBATH BHIBOBI U 3aKIIOUCHHUS;

OPUMEHATh B IPOLECCE MMO3HAHUS, UCIIOJIb3YEMbIE B XMMUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MPEOOpPa3OBhIBATh
MO/ICJIbHBIE MTPEACTABICHUS — XUMUYECKUHM 3HAK (CHMBOJI) JIEMEHTA, XUMU4YecKasi hopMyJia, ypaBHEHHE XUMUYECKON peaKkIuu
— MPU PEIICHUU YUYEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a]1a4, TPUMEHSITh HA3BaHHbBIE MO/ICIbHBIC TIPE/ICTABIICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB M3YYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCIIEI0BaTEIbCKHE AeiiCTBUA:

BJIa/I€Th OCHOBAMHU METOJIOB HAYYHOI'O TIO3HAHUSI BEILIECTB M XUMUYECKUX PEAKIIHL;

(GbopMyIMpOBaTh IENU U 33/1a4U MCCIIEIOBAHMUS, UCIOIh30BATh MTOCTABICHHBIE U CAMOCTOATEIHHO CHOPMYITHPOBAHHBIC
BONPOCHl B KadeCTBE WHCTPYMEHTAa MO3HAHUS M OCHOBBI Ui (DOPMHPOBAHHS THIOTE3Bl MO TMPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHHIA;

BJIa/IeTh HABBIKAMH CaMOCTOSITEIBHOTO IJIAHUPOBAHUS M MTPOBEICHUS YICHHUECKUX SKCTIEPUMEHTOB, COBEPIICHCTBOBATh
yMeHUs HaOJII0JaTh 3a XOJ0M IpOLecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €0 pe3yJibTar, (hopMyInpoBaTh 000OIIECHUS U
BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIEAOBAHHUSA, COCTaBISATH OOOCHOBAaHHBIM OTUET O MPOJAETAHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOM MCCIEA0BATEIbCKOM W MPOEKTHOW MAESITENBbHOCTH, MNPOSIBIATH CIHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOAOB PEIICHUs NPAKTHUECKHUX 3ajad, MPUMEHEHUIO Pa3IMYHBIX METOOB
MO3HAHUS.

3) paGora c nnpopmanueii:

OPUEHTHUPOBATKLCS B Pa3IMYHBIX HICTOYHUKAX HH(POpMaIuu (HaydHO-TIOMyJIsIpHAs TUTEpaTypa XUMHUECKOTO COJIeP KaHMS,
CIpaBOYHbIE MMocobus, pecypchl MHTepHETa), aHAIM3UPOBATh WH(MOPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHHUS,
KPUTHUYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTb;

dbopMyIMpOBaTh 3alPOCHl U MPUMEHSTH PA3IMUYHbIC METO/bI MPHU MOUCKE U OTOOpEe MH(pOpMAIUU, HEOOXOAUMOM s
BBITIOJTHEHMSI Y4eOHBIX 3a71a4 OMPECIIEHHOTO THIIA;



npHOOpeTaTh OMBIT MCIOJNBb30BaHHUS WHGOPMAIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTMM W Pa3jIMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (opMy mpeactaBieHusi uMHpopManuu (cXembl, Tpadukd, IUarpammbl,
TaOIULbL, PUCYHKH U JIPYTHUE);

WCIIONIb30BaTh HAYYHBIH S3BIK B KayecTBE CpeICTBa MpuU paboTe ¢ XUMHYECKON uH(pOpManuen: MNpPUMEHSTh
MEXIpeAMETHbIE ((prU3nuecKre 1 MaTEMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA HATIISITHOCTH.

OgiageHne yHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH A€ CTBUAIMM:

3aJlaBaTh BOIPOCHI IO CYILIECTBY OOCYX JaeMOH TEMbl B XOJ€ JUaJora W/WIM JAUCKYCCHM, BBICKA3bIBaTh WUJCH,
(bopMyIMpOBaTh CBOU NMPEIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS IPEIOKEHHOMN 3a1auu;

BBICTYIIATh C PE3EHTAMEH Pe3yIbTaTOB O3HABATENIBHOM JESATENbHOCTH, TOTYYEHHBIX CAMOCTOSITENIBHO UM COBMECTHO
CO CBEPCTHUKAMU IMPU BBIIOJIHEHUU XUMHUYECKOTO HKCHEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOICTB
M3y4aeMbIX BELIECTB, peaju3allMh y4eOHOro NpoeKTa U (OPMYIMPOBATH BBIBOABI IO pPE3yJNbTaTaM MPOBEAEHHBIX
MCCJIEI0BAHMM IyTEM COTJIaCOBAHUS MO3ULIUI B X0/1€ 00CYXKAEHUS 1 OOMEHAa MHEHUSMH.

OBiaeHne YHUBEPCAJbHBIMHU PEryJsiTHBHBIMH J1€CTBUSAMM:

CaMOCTOSITENIBHO TUIAHUPOBATh U OCYLIECTBIISATh CBOIO MTO3HABATENIBHYIO JESATEIBHOCTD, ONPEEIss €€ Leau U 3a1auH,
KOHTPOJIMPOBATH U M0 MEPE HEOOXOANMMOCTH KOPPEKTUPOBATH MpeIaraeMblid allTOPUTM JACHCTBUN P BBHITIOTHEHUH YUEOHBIX
Y UCCJIEI0BATENbCKUX 3aa4, BBIOMpaTh Hanbonee 3peKTUBHBIN CIOCOO UX PEIICHUs C YYETOM MOJYyUYEHUs HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOaHalIn3a U CaMOOIICHKH.

MNPEIMETHBIE PE3YJIBTATbBI
11 KITACC
[IpeameTHbIE pe3ynabTaThl OCBOEHUS Kypca «O01Ias 1 HeOpraHuueckasi XUMUs OTPaKaroT:

c(hOpMHUPOBAHHOCTD MPECTABIECHUN: O XMMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJI XUMHUH
B MO3HAHUM SIBJICHUW MPUPOJIbI, B (POPMUPOBAHUHU MBIIUICHUS M KYJIbTYpbl JUYHOCTH, €€ (QYHKIHOHAIBHOM TPaMOTHOCTH,



HEOOXOAMMOW I PEIICHHs] MPAKTUYECKHX 3a]ad U 3KOJIOIMYECKM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO H
MIPUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XMMHYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOLIUE MOHATUSA (XMMHUYECKHUI 3JEMEHT,
aToMm, H30TOm, S-, P-, d- DJIEKTPOHHBIE OpPOWTANM aTOMOB, HOH, MOJICKYJIa, MOJb, MOJSIpHBIA OOBEM, BaJICHTHOCTS,
ANEKTPOOTPHUILIATENIBHOCT, CTENEHb OKHUCIICHHS, XUMUYECKas CBsI3b (KOBAaJEHTHAs, MOHHAs, METAJUIMYECKAsl, BOJOPOIHAs),
KPUCTAJUINYECKAs] PEIIETKA, TUIBl XMMHWYECKUX PEAKLMUH, PacTBOP, JJICKTPOJMTHI, HEIIEKTPOJUTHI, JICKTPOIUTHYECKAs
JAUCCOLMALMS, OKUCIUTEh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON peaklMi, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI
(Teopust ANIEKTPOIUTUUECKON IUCCOLMalnu, nepuoaudeckuil 3akon J[. V1. MenneneeBa, 3aKOH COXpaHEHHUs MacChl BEILIECTB,
3aKOH COXPAHEHMS U NPEBPALICHUS YHEPTUU NPU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJINYECKHUM SI3bIK XMMUH,
MHPOBO33PEHYECKHAE 3HAHMsS, JIEKAIIME B OCHOBE ITOHUMAHUSA NPUYMHHOCTH M CUCTEMHOCTHM XWUMHUYECKHX SBICHUH,
(akTOJIOrHYeCKre CBEJCHHS O CBOMCTBAX, COCTABE, MOJIyUEHUN U OE30M1aCHOM HCIOIb30BaHUM BaXKHEUIINX HEOPTaHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

c()OPMUPOBAHHOCTh YMEHUW BBISBJIATh XapaKTEpHblE MPU3HAKU TOHSATHM, YCTAaHABIMBAaTh WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MTPU OMMCAHUY HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(hOpMHUPOBAHHOCTh YMEHUI MCHOJIb30BATh XMMUUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBIEHUSI (POPMYJT BEUIECTB U YPAaBHEHU
XUMHUYECKUX peakinid, cuctemarndeckyto HomeHnkinatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTICIBHBIX HEOPTaHUYECKHUX
BeIECTB (yrapHblil ra3, yrieKUcCIbli ra3, aMMHUak, raiméHas U3BeCThb, Heral€Has U3BeCTh, TUTHEBASI COJA, TUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUI OMpPEAENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COEIMHEHMSIX
pa3IMYHOTO COCTaBa, BUJ XMMHUYECKON CBS3U (KOBAJIEHTHAs, MOHHAs, METajlInyeckasi, BOJOPO/IHAsl) B COCAMHEHUSAX, TUIl
KPUCTAJJIMYECKON PElIETKH KOHKPETHOIO BEIIECTBA (aTOMHasi, MOJIEKYJISIpHAs, HOHHAsI, METAJIIMYECKast), XapaKTep cpeibl B
BOJHBIX PACTBOPAX HEOPIaHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHHM YyCTaHaBIMBAaTh MPUHAMJIEKHOCTh HEOPraHMYECKMX BEIIECTB IO HUX COCTaBy K
onpeAeNéHHOMY KJIacCy/Tpymnie coeTuHEeHUH (IPOCThIe BEIIeCTBa — METAJUIBl U HEMETAILIbl, OKCH/IbI, OCHOBAHUS, KUCIIOTHI,
am(OoTepHbIEC TUIPOKCHIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHI PaCKpBIBATh CMBICT Mepuoandeckoro 3akona JI. . MenaeneeBa u 1eMOHCTPUPOBATH €T0
CUCTEMATU3HUPYIOLLYI0, O0BSICHUTEIbHYIO U MPOTHOCTUYECKYIO (DYHKITNY;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTEPHU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKUX JIEMEHTOB 1—4 mepuojoB
[Tepuonnyeckoit cuctembl xumuueckux viemMeHToB JI. M. MeHneneeBa, HCIONB3ysl MOHATHS «S-, P-, O-3JEKTpOHHBIC



opOuTaNM», «IHEPreTUYECKUE YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HMX
COEIMHEHUH T10 neproaam u rpynnam llepuognueckon cucrteMsl xuMmuaeckux 35emeHToB . 1. Menneneena;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHUUYECKHE CBOWCTBA HEOPTraHMUYECKHUX BELIECTB
Pa3JIMYHBIX KJIACCOB, OATBEPKAATh CYLIECTBOBAHNE NT€HETUYECKOM CBSI3U MEKy HEOPTAHUYECKUMH BEIIECTBAMH C IIOMOLIBIO
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCU(UUIHUPOBATH XUMUYECKHUE PEAKIMU MO Pa3IMYHbIM MpU3HAKaM (YUCITY M COCTaBY
pearupymoInux BelecTB, TEMI0BOMY 3((HEKTy peakiuu, U3BMEHEHUIO CTENIEHEH OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH PEaKIIUH,
YyUYacCTHUIO KaTajau3aTopa);

c(OPMUPOBAHHOCTh YMEHUI COCTABIIATh YPAaBHEHUS PEAKIMI Pa3IMUHBIX TUIIOB, MOJHBIE U COKPALEHHbIC YPAaBHEHUS
peaxkiuii HFOHHOrO OOMEHa, yUUThIBas YCIOBHUS, IPU KOTOPBIX 3THU PEaKUU UIyT JO KOHLA;

cOPMUPOBAHHOCTh YMEHUIl TNPOBOJUTH pEAKUWH, MOATBEPXKIAIOINIME KAYECTBEHHBIH COCTAaB  PA3IUYHBIX
HEOPraHWYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM IIyTEM HOHBI, IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEILIECTB;

c()OPMHUPOBAHHOCTh YMEHHI paCKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEACTBOM
COCTABJICHMSI DJIEKTPOHHOTO OajaHCca 3TUX PeakUuid;

c(OPMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeakUMH OT Pa3duvHbIX (PAKTOPOB;
XapaKTep CMEIEHUS XUMUYECKOTO PAaBHOBECHUS B 3aBUCMMOCTH OT BHEIIHEro Bo3aeicTsus (npunuun Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEPU30BATh XUMUYECKHUE MPOIECCHI, JIEKALIUE B OCHOBE MTPOMBILIUIEHHOT'O TTOJTyYEHHS
CEpHOIl KHUCJIOThI, aMMHaKa, a TAKXXe CPOPMUPOBAHHOCTD MPEACTaBICHUIN 00 00X HAYYHBIX TPUHLUIIAX U YKOJIOTUYECKUX
npobsieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHM MPOBOAMTH BBIUMCICHHUSI C MCIOIb30BAaHHEM IOHSTHUSI «MaccoBasl JOJIsl BEIIeCTBA B
pacTBope», 00BEMHBIX OTHOLLIEHUH ra30B MpU XUMHUYECKUX PEaKLMAX, MACChl BEIeCTBAa WX 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM 00BEMY OJTHOTO U3 YUYACTBYIOUIMX B PEAKIMH BEUIECTB, TEIUIOBOTO 3(pQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACCHI BEIIECTB, IIPEBPAILECHNS U COXPAHEHHUS YJHEPTUH;

cOpPMUPOBAHHOCTh YMEHHM CcOOMIOJaTh IMpaBWiia TOJB30BAaHUS XHMHUYECKOM TMOCyIod U J1ab0paTopHBIM
o0opyoBaHMEM, a TaKXke IMpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH IO BBIIOJHEHHUIO
71a00pPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBINIOJIHATh XUMUYECKHUM 3KCIIEPUMEHT (Pa3yloKeHHE MEePOKCHIa BOAOPOIa
B IIPUCYTCTBUU KaTaau3aTopa, ONMPEAEIEHUE CPEAbI PACTBOPOB BEIIECTB C MOMOUIBI0 YHUBEPCAIBHOIO UHANKATOPA, BIUSIHUE



pasTUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKINH, PEaKIMu HOHHOTO 0OMEHa, KaueCTBEHHBIC PEeaKIuu Ha Cyibdar-,
KapOOHAT- U XJIOPHUJI-aHHOHBI, Ha KAaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTANBHBIX 3aJady Mo Temam «MeTtamib» u
«HemeTamme») B COOTBETCTBUU C MPaBUJIAMU TEXHUKHA O€30MACHOCTH TPH OOpAIlCeHWH C BEIIECTBAMH W JIAOOPATOPHBIM
o0opyIOBaHUEM, MPEACTABIATh PE3YIbTAThl XMMHUYECKOTO SKCIIEPUMEHTAa B ()OpME 3alKCH ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH aHAJIU3UPOBATH XMMHUYECKYI0 HH(POpMAIMIO, MOJy4YaeMyl0 W3 pPa3HbIX
HMCTOYHUKOB (Cpe/ICTBAa MACCOBOM KOMMYHUKAIUU, IHTEpHET U JpYTHUX);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOAATh MpPaBUJIA DKOJOTHUECKH IEJIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOU
NEATEIIbHOCTH B LEJISAX COXPAHEHUS CBOETO 3I0POBbsS U OKPY>KaIOIe MPUPOIHON CPeibl, 0CO3HABATH ONTACHOCTh BO3/ICHCTBUSA
Ha JKUBbIC OpPraHU3MBbI ONPEJEIEHHBIX BEIIECTB, MOHUMAs cMbicia mnokazatens [IJIK, mosicHsATh Ha mpuMepax CHOCOOBI
YMEHBILICHUS U IPEAOTBPAILICHUS UX BPEAHOTO BO3/ICUCTBUS HA OPraHU3M YEIIOBEKA;

JUTsI 00YUAIOIIUXCS C OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 3JI0POBbsI: YMEHHUE TPUMEHSTh 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX
METO/IaX TTO3HAHUS BEILIECTB U XUMUYECKUX SBICHUM;

JUISL CIIETIBIX U CJIAa0OBUAIIMX OOYYArOUIMXCS: YMEHUE UCMOJb30BaTh pelibe(pHO-TOUCUHYIO cucTeMy oOo3HaueHui JI.
Bpaitns nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne n/m P Konrpoububie IIpakTHyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepnonanueckas cuCTeMa XUMHUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
13 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo paszneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 MeTais 6
2.2 Hewmeramibl 9 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHX 5
' BELIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazueny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE
11 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIys aToMOB

[Iepnonnueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB /[I. 1.
MenneneeBa, UX CBSA3b C COBPEMEHHOU
TEOpUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYCCKHX DJIEMEHTOB U MX COCAUHCHUM
10 rpynnam M nepuojam. 3HauyeHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa B
pa3BUTHHU HAYKHU

CTpOCHI/IC BEIleCTBA. XMMHUUYECKas CBs3b, eé
BUABI; MCXaHNU3MBbI O6pa3OBaHI/I5{
KOBAJICHTHOM CBS3H. BOI[OpOI[HaH CBA3b

BaneHTHOCTh. DNEeKTpOOTPULIATETLHOCTb.
Crenens okucnenus. BemecTa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS




[TonsaTHE O AMCIEPCHBIX CUCTEMAX.
HctunHble U KOJIOUHBIE PACTBOPHI.
MaccoBas 1015 BEIIECTBA B PACTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
I'enernueckas cBsA3b HEOPraHUYECKUX
BELIECTB, Pa3IMYHbIX KJIACCOB

Knaccugukaius XuMHUuecKkux peakuuii B
HEOPraHWYECKON U OPraHUYEeCKON XMUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHUs U NIPEBPAIICHUS SHEPTUU IIPU
XUMUYECKHUX PEAKLHIX

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

[Tpaktuyeckas padora Ne 1. «Bousiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIN»

11

DnekTponuTrdeckas auccounanus. [lonstue
0 BoJiopoIHOM mokasarene (pH) pactopa.
Peakuuu nonnoro oomena. ['maponus

OpTraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB ¥ pacTBOPOB COJIEH

13

KoHnTtponbHas paboTa mo pa3aeny
«TeopeTnyeckre OCHOBBI XUMUW»




14

Mertauibl, ux nosnoxenue B [lepuoanueckoit
cUCcTeMe XUMHUYECKUX deMenToB J[. U.
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue pu3ndecKue CBOMCTBa
METaJIJIOB

15

CnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
P HAIPSDKEHUM METAJIIOB

16

XUMHAYECKHUE CBOMCTBA BAKHEHUIITNX
METaJUIOB (HATPHH, KT, KaIbIUH,
MarHui, aIlOMUHUN) U UX COCAMHEHUHN

17

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XUMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamibm»"

20

HewmeTanbl, MX Mo0KeHHE B
Ilepronnueckoit cucteMe XMMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIJIOPOJIa, cepbl, hocdopa u yriepoia)

22

XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPHI U
UX COeIUHEHUU




23

XuMHUYECKUE CBOMCTBA a30Ta, hocodpa 1 ux
COCIMHEHU N

24

XUMHUYECKUE CBOMCTBA yIJIepoa, KpEeMHUS
U UX COCIUHEHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAVIOB U UX
COCIMHEHUN

26

O00011IeHNEe U CHCTEMATH3aLHs 3HAHUH 110
TeMme «HemeTamneny. Berauciaenus mno
YPaBHEHUSM XUMUYECKUX PEAKLIUN U
TEPMOXHUMHYECKHUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemertanist"»

28

KonTpomnpHas padora o Temam « MeTaibh
u «HemeTtamnbn»

29

Heopr AHUYCCKHUEC U OPTaHUYCCKUEC KUCIIOTHI.
Heopr AHUYCCKHNEC U OPTaHNUYCCKUC
OCHOBAHUsA

30

AmboTepHbIe HEOPraHUYECKUe U
OpraHMYecKHe coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHNYECKUX U OPTraHUYECKUX
BEIIECTB

31

Poinb xumuu B o0OecrieueHHn 3KOJ'IOI"PI‘ICCKOI>1,
3HepFCTHqCCKOﬁ Y MUILEBOM 6e3OHaCHOCTI/I,
Pa3BUTHU MCIUIIUHDBI




[IpencraBnenust 06 0OMIMX HAYYHBIX

32 IPUHLIMIIAX IPOMBIIUIEHHOTO ITOTYYEHUS 1
Ba)XHEHIINX BEIIECTB
33 YenoBek B MUpE BEILIECTB U MAaTEPHAIIOB 1
34 XuUMHS ¥ 370pOBbE YEIIOBEKA
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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