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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa o XuMuu Ha YpOBHE CpeJHEro oOuiero oopazoBanus papadboraHa
Ha ocHOBe DenepasibHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3zoBaHuU B
Poccuiickoii ®denepanun», TpeOOBaHM K pe3ylibTaTaM OCBOCHHS (enepaabHOM
oOpazoBaTenpHOM MporpaMMbl cpenHero obmiero obpazoanus (DPOII COO),
npencTaBieHHbIX B DemepaqbHOM TOCYyIapCTBEHHOM O0pa30BaTEIbHOM CTaHAApTe
COO, c¢ yuérom Konuenuuum npenojaBaHus y4yeOHOro mnpeaMera «XuMUSD» B
oOpa3oBarenbHbIX opranu3anusax Pocculickoin denepaiuu, peaqu3yomnX OCHOBHBIE
oOpa3oBaTeNbHbIE NPOTPaMMBbl, U OCHOBHBIX MOJIOKEHUU «CTpaTeruum pa3BUTHUSA
Bocriutanus B Poccuiickoit @enepanmu Ha nepuos no 2025 roga» (Pacnopspkenue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY NOJIXOJOB K pa3pabOTKe MpOrpaMMbl MO XMMHH, K OIPEICIICHUIO
oOmieil crpaterun oOy4eHMs, BOCIIUTAHUS W Pa3BUTUS OOYyYarOIIMXCS CPEICTBaMU
yueOHoro mnpeamera «Xumus» ans 11 kmacca Ha 06a30BOM YPOBHE COCTaBUIIM
koHuenrtyanbHble mnoioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEp)KaHusl, PE3yNbTaTOB OOy4YeHHs] W TpeOOBaHMH K YPOBHIO TOJITOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, I0JIy4aeMOe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHOM  OpPraHM3allid, SBISAECTCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHOYKHT 3aBEpUIAIONIMM  3TallOM  pealu3aluyd  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MNPUCYIINX
LIEJIOCTHOW CHCTEME XMMUYECKOro 00pa3oBaHMsl. DTU LIEHHOCTH KacaroTCs MO3HAHUSA
3aKOHOB MPUPOJBI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a
TaK)Ke IKOJIOrMYECKH 0OOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3[I0POBbIO U IMPUPOTHON
cpene. Peanmsyercs xumudeckoe oOpa3zoBaHHe 0OydalOIIMXCs HA YPOBHE CPEIHETO
o0miero oOpazoBaHusl CPEACTBAMHU Y4eOHOro mnpeamera «XUMHsD, COAEpXKaHUe U
MOCTPOECHHUE KOTOPOI'O OINpEAENeHbl B MPOrpaMMe MO XUMHH C Y4ETOM CleUu(UKU
HAayKd XUMUH, €€ 3HAUCHHS B IO3HAHUM NTPHUPOABI U B MATEPUAIBHOW KU3HU
oOmiecTBa, a Takke ¢ yd€ToM OOMmUX IeNeld W TMPHHIMIIOB, XapaKTePU3YIOUINX
COBPEMEHHOE COCTOSIHME CHUCTEMBI CpeaHETo o0mero oOpasoBaHus B Poccuiickoit
denepanum.

XuMHUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyi pojib B
COBPEMEHHOW LIMBUIIM3ALMHU, B CO3JAHUH HOBOW 0a3bl MaTepuaibHOU KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B ()OPMHUPOBAHHE PALMOHAIBHOIO HAYYHOTO MBILIUICHUS, B
CO3/IaHHE€ LEJIOCTHOTO TMpPEACTaBICHUS 00 OKpYyXarolleM MHpEe KaKk O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (opMHUpyeTcsl B XMMHM Ha OCHOBE IMOHUMAaHMS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00JACTSIMU TPUMEHEHUS.



TecHo B3aMMOJEHCTBYSl C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMHS CTaja
HEOTHEMJIEMON YacTbI0 MHPOBOW KYJIBTYPHI, HEOOXOJUMBIM YCIOBHEM YCIEUITHOTO
Tpyda M SKU3HM Kaxaoro ujgeHa obOmiectBa. CoBpeMeHHass XHMMHSA Kak Hayka
CO3uJaTeNbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBjI€HAa Ha pEIICHUE
r1o0ambHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUA YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBSI.

B cooTrBercTBMM ¢ OOmMMH UETSIMH W TPUHIUIAMH CPEIHETO OOIIero
oOpa3oBaHMsl cojaepkaHue mnpeamera «Xumusp» 11 kmacca, 6a30BbI YpPOBEHb
W3YYEHHUsI) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO IMOATOTOBKY
oOyJaromuxcsi, HEOOXOIUMYIO UM I BBIPAOOTKH MUPOBO33PEHYECKUX OPHUEHTHUPOB,
YCTEIIHOTO BKIIOYEHUS B )KM3Hb COLIMYyMa, MPOIOJDKEHUS 00pa30BaHUsI B PA3INIHBIX
001acTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBngomuMy npeaMera «XUMHsD SBISOTCA 0a30Bble Kypchl — «O0mias u
HEOPraHWYeCKasi XUMHUsD», OCHOBHBIM KOMIIOHEHTOM COJIEP>KAHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOMl HAayKW: CHCTeMa 3HAaHMM 1O HEOPraHUYEeCKOM XuMHUU (C
BKJIIOUEHHWEM 3HAHWUU W3 OO0IIeHd XUMHH) U OpraHuveckord xumuu. DopMupoBaHHE
JAaHHOM CHUCTEMBbl 3HAHUM MpPU H3YYEHUM MpeaMeTa OO0ecrneuuBaeT BO3MOKHOCTb
pPaccMOTPEHMSI BCETO MHOT0OOpa3us BELIECTB HA OCHOBE OOLIUX MOHSATHUI, 3aKOHOB U
TEOPUM XUMUH.

Crtpykrypa coaepxkanuss KypcoB — «OOmmas W HeOpraHHYecKas XUMHS»
chopMupoBaHa B TporpaMMe IO XHUMHH Ha OCHOBE CHCTEMHOTO TMOJXO0Ja K
M3YYEHHIO Y4YEOHOro marepuajia MU o0O0yCJIOBJI€HAa HCTOPUYECKHM OOOCHOBAHHBIM
pPa3BUTHEM 3HAHUN Ha OIPENEIEHHBIX TEOPETHYECKHX YpOBHAX. Tak, B Kypce
OpraHUYeCKON XMMHUH BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPHH
CTPOEHHUS OPraHUYECKHX COEJAMHEHHI, a TaKKe Ha YPOBHE CTEPEOXHMMHYECKUX H
ANIEKTPOHHBIX MPEJICTAaBICHUN O CTpoeHuW BemecTB. CBereHUs 00 HM3y4yaeMbIX B
Kypce BeIllecTBaXx JalTCd B PA3BUTHUH — OT YIVIEBOJOPOAOB 1O CJOKHBIX
OMOJIOrMYECKH aKTUBHBIX COEAMHEHMH. B Kypce opraHMueckod XUMHH IMOJydYaroT
pasBuTHe C(HOPMHUPOBAHHBIC HA YpPOBHE OCHOBHOTO 0O0mIEro 00pa3oBaHUS
MEPBOHAYAJIbHBIE MPEJCTABICHUS O XHMHUYECKOM CBSI3U, KIacCU(UKAIIMOHHBIX
MIPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUYECKOM
PEaKIHH.

[lon HOBBIM yrioM 3peHuss B HpeaMmere «XuUMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl MW3YYEHHBI HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
TEOPETHYECKUI Marepuanl W  (PAKTOJIOTMYECKHME CBEACHUS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas M HeopraHUdecKas
XUMHSD»  OOy4arolmMMCsl IPEJOCTaBISETCS BO3MOXHOCTh OCO3HATh 3HAUYCHHE
MEPUOANYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHMX W METOJOJOTUYECKUX MO3UIUH,



rmy0ke TIOHATh HCTOPUYECKOE W3MEHeHHe (yHKIMHA OTOro 3aKoHa — OT
000011aromIel 10 00BACHSAIOIIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMKA O Ba)XKHEMIIMX BELIECTBAaX, MX COCTABE, CTPOCHUH,
CBOMCTBAax M NPHUMEHEHUHM, & TAKKE O XUMUYECKHX PEaKLUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX NPOTEKaHMs MOMOJHSAETCS B Kypcax 11 kiacca smeMmeHTamu
COZCP/KAHUS, WMEIOIIMMH KYyJIbTYPOJIOTHYECKMA W NPUKIATHOM Xapakrep. OTH
3HAHUS CIOCOOCTBYIOT IMOHMMAHHIO B3aUMOCBSI3M XUMHUU C JPYTMMHU HayKamH,
PacKpBIBAIOT €€ POJIb B MO3HABATEIBHOW M MPAKTUYECKON JIEATEIIBHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U
MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, MOMOTal0T BBIMYCKHUKY OPHUEHTHPOBATHCSA B
OOIIIECTBEHHO W JUYHOCTHO 3HAYUMBIX MpoOjemMax, CBS3aHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICIMBATh UH(POPMALIMIO U IPUMEHSTH €€ JJIs MOMOJIHEHUS 3HAaHUM,
pELICHUS] MHTEIUIEKTYaIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEA0BATENbCKUX 3a1ad. B
LEJIOM COJEpXKaHUue ydeOHOro mnpeaMera «XUMUS» JaHHOTO YPOBHS H3Y4ECHHS
OpUEHTHPOBAHO Ha (OPMUPOBAHHME Y OOYUAIOUIUXCS MHPOBO33PEHUYECKONW OCHOBBI
s TOHUMaHUS (UIOCOPCKUX UACH, TaKMX KakK: MaTepuajbHOE EIUHCTBO
HEOPraHMYECKOT0 M OPraHUYeCKOro MHpa, 0OyCJIOBJIEHHOCTh CBOICTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, II03HABAEMOCTb IIPUPOIHBIX SBICHUN IYTEM 3KCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUUMH MEXAY HOBBIMH (akTaMd U TEOPETUUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJM XMMHHM B PEIICHUU SKOJOTMYECKHX MpoOjeM, a
TaKKe Npo0sieM COEpEeKEeHHs] IHEPreTUYECKUX PECYpPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTHI ¥ MaT€pUaJOB.

B nmnane pemieHus 3amad4 BOCHWTAHUSA, PAa3sBUTHA W COLMAIU3ALMU
oOy4JaronMxcsi MPUHATBIE TPOrpaMMOM IO XUMHUU TOAXOAbl K ONpPEIETICHUIO
COJep)KaHUsI M  TOCTPOSHHUS TpeAMETa MpeaycMaTpuBaioT  (HOPMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX NEHCTBHI, UMEIOIINUX 0a30BO€ 3HAYEHUE ISl PA3IMUHBIX
BUJIOB JIEATEIBHOCTU: pEIIeHUs MpoOieM, I[OMCKa, aHajliu3a U 00pabdoTKU
uHpopMaLMi, HEOOXOJUMBIX MJii TNPUOOPETEHUS OIBbITa MPAKTUYECKOH U
HCCIIEIOBATENIbCKOM AEATEIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IIO3HAHUHA XUMHH.

B nmnpakTthke mnpemnogaBaHuWs XUMHUM KAaK Ha YPOBHE OCHOBHOIO OOILIEro
0o0pa3oBaHus, TaK U HAa YPOBHE CpPEAHEro ooOIero oOpa3oBaHus, IpU ONpeACICHUN
COZICPKATEIIbHON XapaKTEPUCTUKM LEJIed U3y4YeHUs IIpeAMeTa HalpaBICHHEM
NEPBOCTENEHHOW 3HAUYMMOCTH TPAJAMLMOHHO MpPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKONH HayKh Kak OOJacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIIbHOCTH YEJIOBEKA M KAK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJUYECKOW TOYKM 3PEHUs TAaKOW IOAXOJ K OIPEACIICHUIO LElNeHd H3yd4eHUs
IIPEAMETA SIBJSIETCS BIIOJIHE OIIPaBIaHHBIM.

CornacHO HMaHHOM TOYKE 3pEHHs TJABHBIMM LEISAMH H3Yy4YEHUS IpPEaMeETa
«Xumus» Ha 6a30BOM ypoBHE 11 KII. SIBISIFOTCSI:



e (QopMupoBaHuMe CHCTEMBI XHUMHYECKHX 3HAHWUH KaK  BaKHEHIIEH
COCTAaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOU
JeXaT KIIOUEBbIE MOHATHA, (PyHIAMEHTAJIbHBIE 3aKOHbl U TEOPUU XUMUH,
OCBOCHME sI3bIKa HAyKH, YCBOCHHME W INOHHMAHHME CYIIHOCTU JOCTYIHBIX
000011IeHNI T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHE M pPA3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB U XMMHUYECKUX PEAKLNN, HEOOXOAUMBIX JUIsl IPUOOPETEHUsI YMEHUN
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJIICHUM, UMEIOINX MECTO
B IIPUPOJE, B IPAKTUYECKON U TOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHMI M CIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSICHEHMEM  XUMHYECKOIO  HOKCIEPUMEHTa,  COONIOJACHHEM  IpaBHII
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMM.

Hapsiny ¢ stuMm, copeprkarenbHas XapaKTEpUCTUKA LEJIEW U 3aJad U3y4CHHUs
IpeJMeTa B NPOrpaMMe 10 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU C
HOBBIMH TIPUOPUTETAMHU B CHUCTEME cpeaHero oOmiero obOpaszoBanus. Cerogss B
IpenojaBaHUM XMMHUU B OOJIbIIEH CTENIEHU OTAAETCS MPEANOYTEHHE MPAKTUYECKOM
KOMIIOHEHTE COJIEp KaHUs 00yUYeHMsI, OPUEHTUPOBAHHON Ha MOJArOTOBKY BBIITYCKHUKA
o011e00pa3oBaTeabHOM  OpraHU3alluy, BIIAJCIOUIEr0 HE HAa0OpOM 3HAHUM, a
(GYHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHUSMU aKTHBHOTO
MOJIyYeHUs] 3HAHWM M TNPUMEHEHUS HMX B pPEATbHOM KU3HHU [JISl PEIICHHS
IIPaKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM Npy U3y4eHUU NpeaMeTa « XUMUsS» JTOMUHUPYIOIIEE 3HAaUCHUE
MPUOOPETAIOT TaKue IeNU U 33a49H, KakK:

aganTanus OOyYarolMXCsl K YCIOBHSIM JUHAMUYHO PAa3BUBAIOUIETOCS MHpA,
dbopMUpOBaHHE  WHTEUIEKTyaJIbHO  PAa3BUTOM  JUYHOCTH, rOTOBOM K
caMO00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY IPUHSATHIO TPAMOTHBIX
pEUICHUI B KOHKPETHBIX >KM3HEHHBIX CUTYalHsAX, CBA3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

dbopMupoBaHne 'y  OOydYalOIIMXCS  KJIIOUEBBIX  HABBHIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMEIOMIMX YHUBEpPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUOB
JESTeIbHOCTU: pelleHHsl MpoOjeM, MOUCKa, aHanu3a M o0paboTKu MH(popMaluy,
HEOOXOUMBIX JIJIsl IPUOOPETEHHsI ONBITA AESITENbHOCTH, KOTOpas 3aHUMAET Ba)KHOE
MECTO B IO3HAHUM XUMHHU, a TaKXKe JUIsl OLUEHKH C MO3UUUN 3KOJIOIMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX IPOIECCOB HA OPTraHU3M
4eJI0BEKa U PUPOJIHYIO CPENY;

pa3BUTHE II03HABATEJIBHBIX HMHTEPECOB, HHTEIUIEKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEHN 00ydaromuXCcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBBIC
3HAHUS 10 XMMHHU B COOTBETCTBUHU C JKU3HEHHBIMH MOTPEOHOCTSAMHU, MCIOJIb30BATh



COBpPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJOTHM IS TMOWCKAa W aHajau3a ydeOHOH H
HayYIHO-TIOMYJIIPHOU HH(POPMAITUH XUMUIECKOTO COICP KAHMS;

dhopMUpOBaHHE U Pa3BUTHE Y OOYYAIOIIUXCS aCCOIMATHBHOTO M JIOTMYECKOIO
MBINIJICHUS, HAOMI0AaTEIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIUMBI, B YACTHOCTH, MpPHU IUIAHUPOBAHUU U TMPOBEICHUH XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE y  oOOydJalmmxcs YOSKICHHOCTH B  TyMaHHUCTHYECKOM
HaIMpaBJICHHOCTH XUMHUH, €€ BaXHOM POJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHATILHOTO MPUPOJIONOIb30BAHUSA, IOMOIHECHUSI YHEPreTUUECKUX PECYpPCOB M
COXpaHEHHUSI TPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUS K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKXke IPUOOPETCHUSI OIbITa
WCMOJIb30BaHUsI TIOJYYEHHBIX 3HAHWN [JI1 TPUHATUS TPAMOTHBIX PEUICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMH SIBIICHUSIMU.

B yueOHOM mutaHe cpegHero odmiero oopa3oBaHus NpeaMeT «XuMUs» 6a30BOTo
YPOBHSI BXOJUT B COCTaB MPEIMETHOMN 001acTH «ECTeCTBeHHO-HAyYHBIE TIPEIMETHI.

OO0mree 4mCIIO YacoB, OTBEAEHHBIX NJISI M3YyUCHHs] XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero obpa3oBaHusi, cocTaBiser B 11 kmacce — 68 daca (2 vaca B
HEJICITIO).



COILEPKXAHUE OBYYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMUM

XuMu4eckuil aeMeHT. AToM. Sapo atroma, “U30TONbl. DJIEKTPOHHAST 000710YKa.
DOHepreTudyeckue ypoBHHU, MOAYPOBHH. ATOMHbBIE OpOWUTaH, S-, p-, d- IJIEMEHTHI.
OcoOeHHOCTH pacmpefiefieHus] JIEKTPOHOB MO OpOWTaIsiM B aTOMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOHPUTYPALIHS aTOMOB.

Ilepnonnueckuii 3akoH U Ileproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CBsA3p IEpUOAMYECKOro 3akoHa M lleproanyeckoil CUCTEMBI
xumuueckux dsmeMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOMCTB XHUMHUYECKHX OJJIIEMEHTOB H
00pa3zyeMbIX KMHU IPOCTHIX U CJIOKHBIX BEIECTB M0 IPYIIAaM U eproJaM. 3HAUCHHUE
[IEPUOINYECKOI0 3aKOHA B Pa3BUTHUH HAYKHU.

Crpoenue BemecTtBa. XHUMHUYECKas CBA3b. BHIBI XUMHUYECKOH CBSI3U
(koBajieHTHasi HEMoJsipHAs M TMOJSpHAs, WOHHAsA, MeTauinyeckas). MexaHU3MbI
oOpa3oBaHMs KOBAJICHTHOH XWMHYECKOW CBs3M (OOMEHHBIK ¥ JOHOPHO-
akuentopHelii). BomopogHas cBs3b. BaleHTHOCTb. DIEKTPOOTPULATEIBHOCTD.
Crenenp okuciieHus. IOHBI: KATUOHBI M AHUOHBI.

BemecTtBa MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH IOCTOSTHCTBA
COCTaBa BEIIECTBA. [WMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOWCTBA
BEILECTB OT THNA KPUCTALIIMYECKON PEIETKH.

[lonsiTHE O &AMCHEpPCHBIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBast 0JIs1 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHWYECKHUX COCIMHEHH. Homenkimarypa
HEOPraHMYEeCKUX BelecTB. [‘eHeTuueckas CBsI3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJIEKAIMX K PA3JINYHBIM KJIACCaM.

Xumunueckass — peakuus.  Knaccudukanmuss — XMMHYECKHX — peaklMi B
HEOPraHWYECKOM U OPraHNYECKOM XUMUU. 3AKOH COXPaHEHUSI MacChl BELIECTB, 3aAKOH
COXPaHEHUS U NPEBPALLECHUS SHEPTUH [P XUMUYECKUX PEAKIUAX.



CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pas3iudHbIX (akTopoB. OOpaTHMble
peakuuu. XuMHUYeCcKoe paBHOBecue. DakToppl, BIUAIOMIME HA COCTOSHHUE
xuMudeckoro pasHoBecus. [Ipunnum Jle [larense.

Onextponutuueckas auccouuanus. CuibHble U crnadbie daeKkTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCas, HEUTpalibHAs, I1IEJI0YHASI.

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIEepUMEHTaIbHbIE METOJbl H3YyYEHHUS BEIIECTB W HUX MNpPEeBpallCHUM:
nemoHcTpauus Tadmun «llepuoguyeckass cucreMa XuUMUYecKux 3nemeHtoB [l. .
MenneneeBay, H3ydye€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAONIOACHUE WU
OTHCAaHUE JAECMOHCTPAIIMOHHBIX W JIAOOPATOPHBIX OMBITOB (Pa3lIOKCHHE TEPOKCHIA
BOJIOPOJA B MPHUCYTCTBUU KaTaau3aTopa, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAIBHOTO MHAMKATOPA, PEAKIMK MOHHOTO OOMEHa), MPOBEICHUE
MpaKkTU4YecKor paboThl «BiusiHue pa3inuyHbIX (PAKTOPOB HA CKOPOCTH XMMHUYECKOM
peaKkum».

PacuérHble 3ana4mn.

Pacuétel 1O  ypaBHEHUSIM XUMHYECKHUX  pEakluid, B TOM  YHCIIE
TEPMOXUMHUUYECKUE PACUETHI, PACUETHI C UCIOIB30BAHUEM MOHATUSA «MaccoBas JOJs
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetamnbl. Tlonoxenne HemeramnoB B [lepuoanueckoit cucteMe XUMUYECKUX
sanemenToB JI. M. MenaeneeBa M OCOOCHHOCTH CTpPOCHHs aTOMOB. DHU3MUeCKHe
CBOMCTBAa HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (HAa NpPHUMEpPE KHUCIOPOJa, CEphI,
dbocdopa u yriaepona).

XUMUYECKUE CBOMCTBA Ba)XHEUIIIMX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta,
docdopa, yriiepoaa u KpEMHHUS) H X COCTMHEHUN (OKCHJIOB, KUCIIOPOICOACPIKAIITIX
KHUCJIOT, BOJIOPOJIHBIX COCTUHEHU).

[IpuMeHeHnEe BaXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Meramnel. Ilonoxenne meramioB B Ilepronnueckoil cucTeMe XUMHUYECKHUX
anemenToB . Y. MenpaeneeBa. OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX 00O0JOUEK
atomMoB MeTauioB. OOmme Qusnyueckne cBoiicTBa MeTamioB. CIUIaBbl METaJIIOB.
DIIEKTPOXUMHUYECKUN PSAT HAMIPSKEHUM METAJUIOB.

XWMHUYECKHE CBOWCTBA BaKHEHIIUX METAIOB (HATPHUM, KaJIMi, KaJbLIHi,
MarHuy, alfOMUHUH, [IUTHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUIA.

OO6mue crnocoOsl monmydeHus: MeTamuioB. [IpumeHeHHe MeTalioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3YyYEHHUS BEUIECTB M HUX NPEBpallCHUN:
U3ydeHue KoJUleKuuu «MeTamibl M CIUIaBb», O0pa3loB HEMETAIOB, PEIICHHE
AKCIEPUMEHTAJIbHBIX 3a7a4, HaONIOJIEHHEe M OIMCAaHHE JEMOHCTPALMOHHBIX U



71a00paTOPHBIX OMBITOB (B3aMMOJACWUCTBHE TUAPOKCHIA ATIOMUHHUS C PAcTBOPAMH
KHCJIOT U IIEJI0Yel, KaUeCTBEHHbBIE PEAKIIMU HA KATUOHBI METAJJIOB).

Pacuérneble 3anaun.

Pacuérbl Macchl BemiecTBa WM 00ObEMA ra3oB IO H3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYacCTBYIOIIMX B PEaKIMU BEUIECTB,
pacu€Tsl Macchl (00bEMaA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIUU, €CIU OJHO U3
BEILECTB UMEET ITPUMECH.

XHUMHUSA U KU3Hb

Ponp xumuu B 0OECHEUYEHUH 3KOJOTHYECKOW, SHEPreTUYECKOW U MHILIEBOM
0€30MacHOCTH, pa3BUTHH MEAWIMHBL. [lOHSATHE O HAyYHBIX METOAAX ITO3HAHUS
BEILECTB U XUMUYECKUX PEAKIUH.

[IpencraBiaenust 00 OOMMX HAYYHBIX HMPUHLHUINAX MPOMBIIUIEHHOTO MOTY4YECHHUS
BAKHEHIINX BELIECTB.

YemoBeK B MHpE BEIIECTB W MATEpUAJIOB. BaXXHEWIIUE CTPOUTEIIBHBIC
MaTepuabl, KOHCTPYKIIMOHHBIE MaTEpHaJIbl, KPACKHU, CTEKJIO, KEpaMHKa, MaTepUaIbl
IS DIIEKTPOHHUKH, HAHOMAaTEepUajbl, OPTaHUYECKUE U MUHEPAIbHBIE YA0OPEHHUS.

XUMHST M 3JI0pOBbE YEJIOBEKA: IIPaBWJIa MCIOJb30BaHUS JIEKAPCTBEHHBIX
IpenapaToB, NpaBua 0€30MaCHOIO HUCIOJIb30BAHMS IPENapaToB OBITOBONM XUMHUU B
IIOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3HU.

Peanu3amnus MexnpeIMEeTHBIX CBSA3EH MpU U3YUCHUH OOIIeH 1 HEOPTaHUYECKOM
xuMHH B 11 Kiacce oCylecTBIsIeTcs yepe3 UCIO0Ib30BaHUE KaK OOINX €CTECTBEHHO-
HAy4YHbIX IOHATUN, TaK W TOHSITHM, SBISIOIIMXCA CUCTEMHBIMH JUISI OTACJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHSATHSA: HAay4HbIH (DaKT, TUIOTE3a, 3aKOH,
TeopuWs, aHalW3, CHUHTE3, KIacCUpUKalusi, NEPUOAUIHOCTb, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusnka: Marepus, SHEPIHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TON, PaJMOAKTHBHOCTb, MOJIEKYJA, SHEPI€TUYECKH YpOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBa, (M3MUYECKHUE BEIMYMHBI M €IUHUIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorus:  knerka, opraHu3M, OSKOcHCTeMa, Ouocdepa, Makpo- WU
MHUKPO3JIEMEHTbI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadus: MuHEpanbl, TOpPHBIE TOPOJIBI, TMOJE3HBIE HCKOMAeMbIe, TOTUIMBO,
peCypCHI.

TexHonorus: XUMHUYECKass IPOMBINUIEHHOCTb, METAJUIYpPIrus, IPOU3BOACTBO
CTPOUTEIBHBIX MaTEPUANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IHILIEBAs
MPOMBILIEHHOCTb, (dapmaneBTUYECKass  MPOMBIILIEHHOCTD, IPOU3BOJICTBO



KOCMCTHYCCKUX  IPCIaparoB, MIPOHU3BOACTBO KOHCTPYKIOMOHHBIX MAaTCpHUAJIOB,
QJICKTPOHHAsS IPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'H.

[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [MTPOI'PAMMBEBI 110 XUMKWAU
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pe3yJibTaTaM OCBOCHUS
OoOy4arolUMHUCsl MPOrpaMM  CpelHero obmero oOpa3oBaHusl  (JIMYHOCTHBIM,
METalpeAMETHbIM M NpeaMeTHbiM). HayuHo-MeToaumueckoil OCHOBOM  JUis
pa3paboTKM TUIAHUPYEMBIX PE3ylIbTaTOB OCBOCHHSA MPOTPAMM CPEIHETO OOIIEeTro
oOpa30BaHUsl SIBISIETCA CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B CcOOTBETCTBHM € CHCTEMHO-ACATENBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJbTATOB OCBOEHUS MpeaMera «XHMHUS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BBIICTICHBI CIEIYIOIINE COCTABISIONIUE:

OCO3HAaHHE OOYYAIOIMMUCA POCCUMCKONM TpaXKJaHCKOM UJECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIETICHUIO;

HaJIMYMe MOTHBALIMU K 00y4YEHHUIO;

L[EJICHANIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U NCTOPUYECKUX TPAAMIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOmIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENBHOCTH L[EHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMM, HPHUCYLIMMHU IEJIOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMsl;

HAJIMYUE MPABOCO3HAHUS IKOJOTMYECKON KYJIBTYPHl M CIIOCOOHOCTH CTAaBHUTH
LEJIU U CTPOUTH )KM3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHUS NpeaAMeTa «XUMHUS» JOCTUTAIOTCA B
€IMHCTBE Yy4eOHOM U BOCHUTATEIbHOM JEATENbHOCTH B COOTBETCTBUHM C
I'YMaHUCTHYECKHUMHU, COIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U
UJeaaMHl pOCCUHCKOIO rpakIaHCKOro OOIIECTBA, IPUHITHIMUA B OOIIIECTBE HOPMAMHU
M IpaBWIaM{ TIOBEJECHMs, CIIOCOOCTBYIOIIMMM MpOIECCaM  CaMOIO3HaHUS,
CaMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTU O0YYaOLIUXCAL.



JIngyHOCTHBIE  pe3yibTaThl OCBOCHHUS MpeaMeTa «XHUMHS»  OTpakaroT
c(hOPMHPOBAHHOCTh ONBITA TIO3HABATEIBHOM MW TPAKTUYECKOW JEATEIHLHOCTH
oOy4Jaronuxcs Mo peain3aluy TPUHATHIX B OOIIECTBE 1IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS O0YYaIONUMHUCS CBOMX KOHCTHTYIIMOHHBIX IMPaB M OOS3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMax H© MpPaBUIaX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JEATCILHOCTH MPU CO3aHUN yIeOHBIX
MIPOEKTOB, PEIICHUN YYCOHBIX M MO3HABATEIBHBIX 3371a4, BBIMTOTHCHUN XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTHKYy U
apryMEHTHI IPYTUX MPU aHATN3€ Pa3TUYHBIX BUOB YUYCOHOU NEATEIHLHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

IIECHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJECAUIO
OTEYECTBEHHOW XUMHH;

YBaXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUUECKOTO
MIPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JOCTHUKEHUS HAyKH €CThb PE3yJbTaT
JUIMTENBHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  AKCIEPUMEHTAJIBHBIX  IOWCKOB,
MMOCTOSTHHOT'O TPYy/a YUYEHBIX U IPAKTUKOB;

MHTEpECA U MO3HABATEJIbHBIX MOTUBOB B IMOJYYEHUU U MOCIEAYIOIIEM aHAIN3E
uH(pOpMAIUKU O MEPEOBBIX JOCTUKEHUAX COBPEMEHHONU OTEYECTBEHHOM XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBE/ICHHUS;

CITIOCOOHOCTH OLICHWBATh CUTYaIlMH, CBS3aHHBIE C XUMUYECKUMU SIBICHUSIMU, U
MIPUHAMATh OCO3HAHHBIEC pPEIICHHS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE IOBEJICHHE M TIOCTYNKH CBOMX TOBApUILEH C
MO3UIIMNA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHWE TMOCIEJACTBUM 3STUX
MOCTYTKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAaHUs LEHHOCTEH 37I0poBOro W  Oe3zomacHOro o0pasza  >KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3HUECKOMY H
MICUXUYECKOMY 3710POBBIO;

coOmro/ieHrss TpaBwiI 0e30macHOro oOpalieHusi C BeleCTBaMU B OBITY,
MMOBCETHEBHOM KU3HU U B TPYJIOBOU JE€ATEIILHOCTH;

MOHMMAHUSl I[IEHHOCTM MpPaBWJI  HUHAUBUIAYAIBHOTO U  KOJUJIEKTUBHOIO
0€301acHOTO MOBEICHHS B CUTYAIIUSX, YTPOXKAIOIINX 3JOPOBBIO M KU3HU JIIO/ICH;



OCO3HAHMSI TOCIEICTBUNH W HENPUATHS BPEIHBIX MNPUBBIUEK (YMOTpeOIeHUs
AJIKOT0JIs, HAPKOTHUKOB, KYPEHUs);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHHMKAaTUBHOU KOMIIETEHTHOCTHU B y4eOHO-HCCIIeIOBATEIHCKON
NEATENHHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPUYECKOW M IPYTUX BUAAX ACATEIHHOCTH;

YCTAHOBKHM Ha aKTHBHOE y4acTHE B PEUICHUM MPAKTUYECKUX 33724 COLMAIbHOM
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEeHHIO Mpodeccuid pa3InyHOrO pojia, B TOM
YUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUH;

YBOKEHUS K TPYAY, JIOJSIM TpyJa U pe3ybTaTaM TPYAOBOM A€ TEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHAYaJIbHOW  TPacKTOPHH
oOpazoBanusi, Oyayuieit npodeccun u peann3alnui COOCTBEHHBIX KU3HEHHBIX TUIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHUHU, HHTEPECOB H
moTpedHOCTEH 00IIeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA :

DKOJIOTHYECKH TIEIECOO0OpPAa3HOTO0 OTHOMIICHUS K TMPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHUMAHUs TJ00aJBHOTO XapaKTepa SKOJOTUYECKUX MpoOJieM, BIUSHUS
AKOHOMMYECKHUX MTPOIIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIBHOM CPEIbL;

OCO3HaHMSI HEOOXOAMMOCTH UCIIOIB30BaHUS JOCTHKEHUN XUMUHM JIJISl PEIICHUS
BOIIPOCOB PaIMOHAIBLHOTO MPUPOAOIIOIL30BaAHUS,

AKTUBHOI'O HETIPUATHS IEUCTBUN, TPUHOCAIIUX BPE] OKPYKalOLEed MPUPOTHON
cpele, yMEHHUsI MPOTHO3UPOBATh HEOJIArOMPUATHBIE IKOJIOTHYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUIA U MPEAOTBPAILIATh UX;

HaJIMYUsl Pa3BUTOIO SKOJOTHYECKOTO MBIIIJICHUS, IKOJIOTUYECKOU KYJIbTYPHI,
OTIBITA JICSITEIIBHOCTH SKOJIOTHYECKONW HAMPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
MMHU B TMO3HABATEIbHOW, KOMMYHUKATUBHON U COIMATIBHON MPAKTUKE, CIOCOOHOCTH
Y YMEHUS aKTUBHO MTPOTUBOCTOSATH UCOJIOTHH XeMohoouH;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MMOHUMAaHUS CHenu(pUKH XHUMHUH KaK HayKd, OCO3HaHHs €€ poju B
(GbopMHUpPOBaHUM PAIMOHAIILHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1EITOCTHOTO
MpPEJCTaBICHUST 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJLI U YEJIOBEKAa, B
MO3HAHUHW TIPUPOJHBIX 3aKOHOMEPHOCTEH W penieHuH MpoOJaeM COXpaHCHHUS
MIPUPOJTHOTO PABHOBECHS;

yOEeKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJISi COBPEMEHHOW ITUBUITU3AIINHN:
B €€ I'yMaHHCTUYECKOW HANpPaBIEHHOCTH M Ba)KHOH POJU B CO3JaHUH HOBOU 0a3bl
MaTepUATBHOW KYJIBTYPBI, PEIICHUN TJIO0ANTBHBIX MPOOIEM YCTOWIMBOTO PA3BUTHS



YEJIOBEUECTBA — CBIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, OOECIICUYCHUN YCIOBHMA YCIICITHOTO TPYy/a H
HKOJIOTUYECKH KOM(POPTHOM KU3HU KAXKIOTO YjeHa OOIIECTRA;

€CTECTBEHHO-HAayYHOU I'PAMOTHOCTH: IIOHUMAaHUS CYLIHOCTH METOJIOB [IO3HAHUS,
HCTIOJB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BATh IMOJy4aeMble
3HAHUA JUIS aHaIN3a U OOBSICHEHUS SBJICHUN OKPYXKAIOUIET0 MUPA U MPOUCXOISAIINUX
B HEM U3MEHEHUH, YMEHUS JeiaTh 0OOCHOBAHHBIC 3aKJIIOUCHUSI HA OCHOBE HAyUHBIX
(haKTOB M UMEIOIINXCS TAHHBIX C IEIbI0 MOJTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITENIbHO HCHOJb30BaTh XUMHUYECKHUE 3HAHUSA s
pelieHus MpooIeM B pealbHbIX )KU3HEHHBIX CUTYAIUsIX;

MHTEpEeCa K NO3HAHUIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3oBaHHUIO U
caM0oOOpa30BaHUI0, K AaKTUBHOMY I[IOJIYYEHUIO HOBBIX 3HAHMM 10 XHUMHHU B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTAMY;

MHTEpeca K OCOOCHHOCTSM TpyJa B pa3nudHbIX cepax mpodeccrnoHambHOMI

NEATEIIbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pPe3yJbTaThl OCBOCHUS y4eOHOTO mpenMera «XuMHUs» Ha
YPOBHE cpeHero 0011ero 00pa3oBaHus BKIIOYAIOT:

3HAYNMEBIE IS dhopMupoBaHUS MHUPOBO33PEHUS 00yJaroIuX st
MEXIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIC) OOIeHAayYHbIC TOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KApTHUHBI MHpa H CHeHUdUKy METOJ0OB ITO3HAHMS,
HCIIOJIb3yeMBbIX B ©CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, DHEPIHs, SBJICHHE,
MpOIIeCC, CHUCTEMa, HAy4YHBINH (haKT, MPHUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIieI0OBaHNE, HAOI0IeHNe, U3MEPEHNE, IKCIICPUMEHT U IPYTHE);

yYHUBEpPCAJIbHBbIC Yy4ueOHbIe JEeUCTBUS (ITO3HABATENIbHbIE, KOMMYHHKATHUBHBIC,
peryJaTHBHBIE), obecrnieunBaromye GopMUpoBaHUe (PYHKIIMOHAIBHOM IPaMOTHOCTH
1 COIMATBHON KOMITETCHIINHA 00YYaIOIuXCs;

CIIOCOOHOCTH 00YUYarONIUXCSl MCIOJIb30BaTh OCBOCHHBIC MEXKIUCHUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHWUS W yHUBEPCAJIbHBIE  y4eOHBIC  JICHCTBHS B
MMO3HABaTEJILHON U COIMAILHOM MPaKTHKE.

MeranpeaMeTHbIe  pe3yiabTaThl OTPAXAIOT OBJAJCHUE YHUBEPCATHHBIMH
y4eOHBIMU TTO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJITUBHBIMU JICHCTBUSMH.

OBJiaieHne YHUBEPCAJIbLHBIMHU YUeOHBIMU MO3HABATEIbHBIMHU 1€ CTBUAMM:

1) 6a30Bble JIOrHYeCKHE T1eHCTBHUSA:

CaMOCTOATEIILHO (POPMYITHPOBATh U aKTyaIHM3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;



ONpEeNeNATh e JEATCIbHOCTH, 3ajlaBasi MapaMeTpbl W KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

WCIIOJB30BaTh MNPH OCBOCHWHM 3HAHUN TMPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICISATh XApPAaKTEPHbIE MPU3HAKA MOHATUW M YCTAaHABIMBATh WX B3aUMOCBS3b,
MCITOJIB30BaTh COOTBETCTBYIOIIUE TMOHATHUS 1T OOBSICHEHHS OTACIBHBIX (PAKTOB H
SIBIICHMI;

BBIOMPATHh OCHOBAHUS M KPUTEPHUH IS KIIACCU(DUKAIINN BEIIECTB M XUMHUCCKHIX
pEeaKLnii;

YCTAHABIMBaTh  NPUYUHHO-CIECICTBEHHBIE CBS3UM  MEXAY  HM3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKJCHHS (MHAYKTUBHBIC, JEAyKTUBHBIE, IO
AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS] B PacCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSATh B MPOLECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMHUHM CHMBOJIMYECKHE
(3HAKOBBIC) MOJIETH, TPEOOPA30BBIBATH MOJCILHBIC MPEICTABICHUS — XUMHUYECKHM
3HaK (CMMBOJ) 3JIEMEHTa, XUMHUUecKkas (opMyJia, ypaBHEHUE XUMUYECKON peaKIuu —
IpU PEIICHUH Y4YEOHBIX IIO3HABATENBHBIX W MPAKTHUYECKUX 3a7a4, MPUMEHSThH
Ha3BaHHBIE MOJICJIbHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 6a3oBble HcCIeA0BaTEILCKHE AeiiCTBUSI:

BJIaJICTh OCHOBAaMU METOJOB HAyYHOTO TMO3HAHUSI BEIIECTB U XHUMHUYECKHUX
pEeaKLnii;

dbopMyIUpOBaTh LEIN U 33/1a4d MCCIIEIOBAHUS, UCTIOIb30BaTh MTOCTABJICHHbBIC U
CaMOCTOATEIIEHO C(HOPMYITUPOBAHHBIC BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS
U OCHOBbI i  (OPMUPOBAHUS THUIOTE3bl 1O MPOBEPKE MNPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAaHUSA W IPOBEACHUSA
YUYEHHUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIONAaTh 3a XOIOM
MpoIECcca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ylbTar, (HOpMyIUpOBaTh
00001IEHNS U BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YIbTATOB HCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOICIIAHHON paboTe;

npuoOpeTaTh  ONBIT  YYEHWYECKOM  HCCIEAOBATENbCKOM W MPOEKTHOM
NESTENBHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY
METOJIOB pEIICHUs] TNPaKTHUYECKUX 3aJad, MNPUMEHEHHUIO Pa3JIMYHbIX METO0B
MO3HAHUS.

3) pa6ora ¢ ungopmanueii:

OPUEHTHUPOBAThCS B  PAJVIMUHBIX HCTOYHMKAX HHPopManuu (HAy4dyHO-
MOMYJISIpHAs TUTEpaTypa XUMUYECKOTO COACP>KaHUs, CIIPABOYHBIE TTOCOOUS, PECYPCHI



WNuTepHera), aHamu3upoBaTh HMHPOPMAIMIO  pa3jIMYHBIX BHIOB U  (opm
MPEICTABICHUS], KPUTUIECKH OIIEHUBATH €€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(dbopMyJIMpOBaTh 3alpOChl U MPUMEHITHh Pa3IMYHbIE METOJbl NPU IOUCKE U
orbope wuHpoOpManuu, HEOOXOAMMOW JUId  BBIIOJHEHUS  y4yeOHBIX 3ajad
OIIPENIETIEHHOTO TUIIA;

npuoOpeTaTh ONBIT  HCIONB30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS HHPOPMAIH
(cxembl, TpaduKu, TUarpaMMbl, TAOIHIIbI, PUCYHKH U JIPYTHUE);

MCIIONIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJCTBA MPHU pabOTe ¢ XUMHUYECKOM
uH(popManuen: NPUMEHATh MEXNpeaIMeTHble ((u3ndyeckue M MaTeMaTHYECKHUE)
3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEACTBA
HaIJISIHOCTH.

OBiageHne yHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1eHCTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKJAae€MOW TEMBbI B XOJ€ AUAlIOTa W/WIH
JIUCKYCCHUHU, BbICKAa3bIBaTh UJIEH, POPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUSI IPEJIOKEHHOH 3a/1a4u;

BBICTYNIaTh C IMpPE3EHTAllMed pe3yJbTaTOB I103HABATEJIBHON J1€ATEIbHOCTH,
MOJTyYE€HHBIX CAMOCTOATEIHHO WJIM COBMECTHO CO CBEPCTHHKAMH IMPH BHITIOJTHECHUH
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTHUECKON paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BELIECTB, peajln3aluu yueOHOro npoekra u (opMyJIMpoBaTh BbIBOJIbI IO
pe3ysbTaTaM IMPOBENEHHBIX HMCCIEAOBAHUN IMyTEM COIJIACOBAHMS MO3UIMI B XOA€
oOCyXIeHHS 1 0OOMeHa MHCHUSMH.

OgiajeHHe YHUBEPCAJIbHBIMHU PeryJsiTHBHBIMU J1€iCTBUAMM:

CaMOCTOSITENIFHO TUTAHUPOBATh M OCYIIECTBIATH CBOIO I103HABATEIHHYIO
JeSTeNIbHOCTh, OmNpenensss €€ Lead M 3a7adyd, KOHTPOJIMpPOBaTb M 1O MeEpe
HEOOXOJUMOCTH KOPPEKTUPOBATh MpeJlaraéMblii  aJfOPUTM  JCHCTBUM  IpH
BBITIOTHEHUH YYE€OHBIX U HCCIEAOBAaTEIbCKUX 3a/Jad, BBHIOMpaTh Hambojee
3¢ (deKTUBHBIA CMOCO0 WX pemeHus ¢ Y4YETOM TOJYYEHHUS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JESATENIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOILICHKH.

HHPEAMETHBIE PE3YJIBTATBI
11 KITACC

[IpenMeTHbIC pe3ynabTaThl OCBOCHUS Kypca «O01mas 1 HeopraHndeckas XuMus»
OTPAXKAIOT:



c(OPMHPOBAHHOCTh  TPEACTABICHUH: O  XUMHUYECKOH  COCTaBJISIOMICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XMUMUU B NMO3HAHUU SBJICHUN MPUPOJIBI,
B (opMUpOBaHMM MBIIUICHUS W KYJbTYphl JUYHOCTH, €€ (YHKIHOHATIHHOM
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelieHUs] MPaKTUYECKUX 3a/7ad M IKOJOTHYECKH
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 3/IOPOBBIO U MPUPOTHOM CPEIE;

BIIAJICHUE  CHCTEMOW  XMMHYECKMX  3HAHUK,  KOTOpas  BKIIKOYACT:
OCHOBOITOJIATAIOIINE TIOHITHS (XMMHYECKUH DJEMEHT, aTroM, HW30TOom, S-, p-, d-
AJIEKTPOHHBIE OpOUTANIM aTOMOB, HWOH, MOJIEKYJIa, MOJb, MOJISIPHBIM 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas CBS3b
(KoBaJIeHTHasi, UOHHAs, METAJIMYECKasi, BOJOPOHAs), KpUCTANIMUECKasl PEIIETKa,
TUMBl ~ XUMHUYECKUX  PEAKIUW, pacTBOp,  DJICKTPOJUTHI,  HEIICKTPOJUTHI,
ANEKTPOIUTUYECKAS  AUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peakIuu, XHWMHUYECKOe pPABHOBECHE); TEOPUU M 3aKOHBI (TeopHs
AJIEKTPOJIMTUYECKON AucCcolMalny, nepuoanuecknit 3akoH 1. . MenaeneeBa, 3akoH
COXPAaHEHMSI MACChl BEIIECTB, 3aKOH COXPAHEHHS W IPEBPAIICHUS JHEPrUU MPH
XUMUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM SI3bIK  XHMUH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIUE B OCHOBE MOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUM, (PAKTOJOTMYECKHUE CBEIACHUS O CBOMCTBax,
COCTaBe, MOJIYYCHUH W O€30MaCHOM HCIOJIb30BAHUM BAXKHEHIIMX HEOPraHUYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOMN JACATCIBHOCTH YECIIOBEKA;

c(hOPMHPOBAHHOCTh yMEHUH BBISBIATH XapaKTEPHBIC NPHU3HAKH TTOHSTHH,
YCTAaHABJIMBaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUSA MpHU
ONMCAaHUH HEOPTraHUYECKUX BEUIECTB U UX MPEBPAILCHHUI;

c(OPMHPOBAHHOCT, YMEHHUH MCIOJB30BaTh XHMHYECKYI0 CHUMBOJHKY IS
cocraBieHuss  (OpMyJa  BEIIECTB M  YPAaBHEHMH  XHMHUYECKMX  pEaKIHil,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIbHBIX
HEOPraHWYECKUX BEIECTB (yrapHbIi ra3, yrieKUcCibli ra3, aMMuak, raiéHas H3BecTb,
Herami€Hasi U3BeCTb, IUThEBAs COJIA, TUPUT U JPYTHE);

c(hOpPMHPOBAHHOCTh, YMEHUN OIPEACIATh BAJICHTHOCTh M CTCTICHb OKHUCIICHUS
XMMHUYECKUX D3JIEMEHTOB B COCIUHEHUSX PA3JIUYHOIO COCTaBa, BUJ XUMHYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAs, METaJUIMYeCKasi, BOJOPOJHAs) B COCIUHECHUSX, THUII
KPUCTAJUIMYECKOW PEHmIETKA KOHKPETHOIO BeElIecTBa (aTOMHas, MOJEKYJspHas,
MOHHAs, METaJUIMYeCcKas), XapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COCIUHCHUI;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHAIICKHOCTh HEOPTAHHIECKUX
BEILIECTB MO UX COCTaBY K OINpPEACIEHHOMY KIAcCy/Tpymiie COeAMHEHUH (TpOCThie
BEILIECTBA — METAJUIbl U HEMETAJIbl, OKCHJIbl, OCHOBAaHHUS, KUCIOTHI, aM(POTEepHBIC
TUAPOKCHUJIBI, COJIN);



c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI IEPHOANIECKOTO 3aKoHa JI. 1.
MenneneeBa U JIEMOHCTPUPOBATh €0 CHUCTEMATH3HUPYIOIIYI0, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO QYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaATh AJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHAYECKUX dJeMeHTOB 1—4 mnepuonos Ileprognyeckoil CHCTEMBI XUMHYECKHX
sanementoB [I. W. MeHnneneeBa, uCHONB3ys MOHATHS «S-, pP-, d-dIEKTPOHHBIE
opOuTaANM», «IHEPreTUYCCKHE YPOBHH», OOBICHITH 3aKOHOMEPHOCTH H3MCHCHHUS
CBOMCTB XMMMYECKUX JJEMEHTOB M HMX COCIMHEHHM II0 IIEpUOJaM U TIpylIam
[Tepunoanueckoit cucrembl xuMuueckux 3ieMeHToB /. 1. Menneneesa;

chOpMHPOBAHHOCT, ~ YMEHHW  XapaKTepu30BaTh  (ONMHUCHIBATH)  OOIIHE
XMMHUYECKME  CBOMCTBA  HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOJATBEPKAATh CYLIECTBOBAHUE TI'€HETUYECKOW CBSA3M MEXKAY HEOPraHUYECKUMU
BEIIECTBAMHU C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

c(OpMHUPOBAHHOCTh YMEHHUA KJIacCU(PUIIMPOBATh XUMHUYECKHUE PEAKIHHU TI0
pa3IMUHBIM TPU3HAKaM (YKMCIy M COCTaBY pEarupyrolldx BEIIECTB, TEIJIOBOMY
ahdexTy peakiuyd, W3MEHEHHUIO CTEMeHEHd OKHCICHHSI DJIEMEHTOB, OOpaTUMOCTH
pEaKIMK, YYaCTUIO KaTaanu3aTropa);

c(OpPMHUPOBAHHOCTh YMEHUH COCTABJIATh YPaBHEHHUS PEAKIMN pa3InYHBIX
THUIIOB, TIOJIHBIE M COKpAIEHHBIE YPAaBHEHMsI PEaKIMil HOHHOTO OOMEHa, YYUThIBas
YCIIOBHS, TTPY KOTOPBIX 3TH PEAKIINHU UIYT A0 KOHIIA;

c(OPMHPOBAHHOCT, YMEHUH  TPOBOJIUTH  PEAKIHUH, IOATBEPKIAOIINC
KAQYeCTBEHHBIM COCTAB PAa3JIMUYHbIX HEOPraHUYECKUX BELIECTB, pPaclO3HABATH
ONBITHBIM IYTEM HWOHBI, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX HEOPTraHUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh ~ YMEHHH  pacKpbhlBaTh  CYINIHOCTh  OKHCIHUTEIHLHO-
BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEACTBOM COCTAaBJIEHUS 3JEKTPOHHOro OanaHca
3THUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHHU OOBACHITH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
PEaKIMK OT PA3TNYHBIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMHIECKOTO PABHOBECHS B
3aBUCUMOCTH OT BHelTHero Bo3zaeicTeus (mpunuui Jle [latense);

c(OPMHPOBAHHOCTh yYMEHUW  XapakTEPU30BaTh XUMHUYECKHUE IPOIECCHI,
JIe)KAIUE B OCHOBE IPOMBIIUICHHOTO IOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTaBICHUI 00 OOIMX HAay4YHBIX MPUHIMIAX U
AKOJIOTMYECKUX MPOOIIeMaxX XUMUUECKOTO TPOU3BO/ICTBA;

c(OPMHPOBAHHOCT, YMEHHUU TPOBOAWTH BBIYHCICHUS C HCIIOJIB30BAHUEM
MOHSITUSL «MACCOBAasl JIOJIS BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHHM Ta30B MPH
XUMUYECKUX PEaKlUsIX, MacChl BEIIeCTBA WIM O0BbEMA Ta3oB IO M3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OHOTO W3 YYACTBYIOIIMX B PEAKIIHH



BEIIECTB, TETUIOBOTO 3 (}eKTa peakiMy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChI
BEILIECTB, IPEBPALLICHUS U COXPAHEHHUSI SJHEPTUH;

c(OpPMUPOBAHHOCTh YMEHUH COOJIIO/IaTh MpaBHJa MOJIb30BAHUS XUMUYECKOU
nocyaod M nabopaTopHbIM OOOpYyAOBAaHHMEM, a TakXKe IpaBWia OOpalleHus C
BEILIECTBAMH B COOTBETCTBUU C WHCTPYKLUSMU IO BBIIOJHEHHUIO J1TA0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh M  BBINOJHATH XUMHUYECKHIMA
AKCIIEPUMEHT (pa3JIoKEHHE MEepPOKCHJa BOAOPOAA B MPUCYTCTBUU KaTajau3aTopa,
OIIPENIEIIEHUE CPELbl PACTBOPOB BEILECTB C ITIOMOLIBI0 YHUBEPCAIBHOIO UHAUKATOPA,
BIUSHUE PAa3INYHBIX (PAKTOPOB HA CKOPOCTh XHMMHYECKOH pPEaKIUH, pPEaKINH
MOHHOIO OOMEHa, KayeCTBEHHbIE pEaKklIHH Ha Cyiab(aT-, KapOOHaT- U XJIOpPHUI-
AHWOHBI, HA KATHOH aMMOHHs, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1ad [0 TEMaM
«Meramne» u «Hemeramiby) B COOTBETCTBUHU C MIPaBUJIAMU TEXHUKU 0€30M1aCHOCTHU
npu oOpallleHuu C BEIECTBAMU U JIaDOpaTOPHBIM O0OpYIOBaHUEM, MPEICTABIATH
pe3ynbTaTbl XMMHYECKOTO JSKCHepUMEHTa B  (OpMe 3alucH  ypaBHEHUU
COOTBETCTBYIOIIUX pEaKIUuil u (OpMYyIHpPOBaTh BBIBOJABI HAa OCHOBE JTHUX
pe3yJbTaToB;

C(OPMUPOBAHHOCTh ~YMEHUN KPUTUYECKM AaHAIM3UPOBAThb XUMHUUYECKYIO
uH(pOpMaLIMIO, TOJYyYaeMyld M3 pa3HbIX HCTOYHUKOB (CpeiCTBa MAacCOBOM
KOMMYHUKAaIUu, IHTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHHU coO01aTh MpaBWJIA  JKOJIOTUYECKH
1e1ecoo0pa3HOro MOBEACHUS B ObITY U TPYIAOBOM JESATEIBHOCTH B LEJAX
COXpPAaHEHHUS CBOErO 3J0pPOBbS WU OKPYXKAIOIIEH NPUPOJHOM CpEnbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHS Ha KUBBIC OPTaHU3MBI OIPEAECIEHHBIX BEIIECTB, ITOHUMAs
cmpict mokazatenss [IJIK, mosicHATh Ha mnpuMepax CHocoObl YMEHBIICHUS H
MIPENOTBPALIEHUS UX BPEIHOTIO BO3JAECHCTBHS HA OPTaHU3M YEJIOBEKA;

g 00yYarolMXcsi C OTrPaHMYEHHBIMU BO3MOXHOCTSIMU 3/I0pPOBbS: YMEHHE
OPUMEHSTHh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAaX ITO3HAHUS BEIIECTB MU
XUMUYECKHUX SIBJICHUM;

VIS CIenbIX W CcHaboBUIMMIMX OOYYaIOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHmid JI. bpaims nmius 3ammcn XUMHUYECKHAX

dbopmy.



TEMATHYECKOE U IIOYPOYHOE IINTAHUPOBAHUE

11 KIIACC
Koanu
Ne €CTBO Jlara JlaTa
Tema ypoka
n/n JacoB H3y4YeHus dakr
Bcero
XuMmudeckuii diemMenT. AtoM. Hykimmasl.
| Y 1| 02.09.24
M3oTomnsl.
3aKOH COXpaHEHHUs MaCChl BEUIECTB, 3aKOH
2 COXPAHEHHUS U IPEBPAIECHUs SHEPTUU NIPU 1 05.09.24
XUMUYECKUX PEAKIUAX.
[Iepnonnueckuit 3akoH. Pacnipenenenue
3 3JICKTPOHOB B aTOMaXx 3JIEMEHTOB MaJIbIX 1 09.09.24
nepuoaax
4 CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 1 12.09.24
XUMHUYECKUX DJIEMEHTOB OOJIBIINX TIEPHOJIAX. o
[TonoxeHre B MepuOAMIECKON CHCTEME
5 BOJIOPO/1a, JAHTAHOUIOB, aKTUHOUIOB U 1 16.09.24
HCKYCCTBEHHO IMOJIYYE€HHBIX JIEMEHTOB.
BanienTHOCTD M BaJIEHTHBIE BO3MOKHOCTH
6 1 19.09.24
aTOMOB.
Pemenne 3ama4d. Beraucienus: Maccel, 00beMa
HJIM KOJIMYECTBA BEIIECTBA 10 U3BECTHOM
7 Macce, 00beMy MJIM KOJIMYECTBY BEIECTBA 1 23.09.24
OJIHOTO M3 BCTYNMUBIIUX B PEAKIUIO UITU
MOJIyYMBIIUXCS B PE3YJIbTATE PEAKIIHH.
Xumuueckas cBiI3b. IoHHasg 1 KOBaJIeHTHAS
8 1 26.09.24
XAUMHYECKHE CBSI3H.
9 Mertannndeckast U BOAOPOHAs CBSI3U 1 30.09.24
10 [IpocTpancTBEHHOE CTPOEHUE MOJIEKYIT 1 03.10.24
THIBI KpUCTAINIMYECKUX PEIIETOK U CBOMCTBA
1 P P 1| 07.1024
BEILIECTB
12 [TpuyrHBI MHOTOOOpa3ue BEIISCTB 1 10.10.24
0O0600ueHue 3Hannii o reMe «OCHOBHBIE
13 3aKkoHbl XUMuH. [lepronueckuii 3aKoH, 1 14.10.24
[ICX3. CtpoeHue BelecTBa»
KonrponsHas padora Nel o paszaein
14 P P pasaety 1 17.10.24

«OCHOBHBIE 3aKOHBI XHMHH. CTpOGHI/IC




BCIICCTB»

CYH_[HOCTB n KHaCCI/I(bI/IKaHI/IH XUMHNYCCKUX

15 . 21.10.24
peaKkIui.

16 CKOpOCTh XMMHUYECKUX peakiuii. GakTopsl, ) 24,1004
BIIUSFOIIME HA CKOPOCTh XMMUYECKUX PEaAKITUI

17 Karanuz 04.11.24

18 Xumunueckoe papHoBecue. [Ipunmunet Jle 07.11.24
[ITaTenbe.

19 JlucniepcHbIe CUCTEMBI. 11.11.24

20 Pemenue 3amau Ha BeIUKCIIEHUE 14.11.24
KOHIIEHTpAIlUU PaCTBOPOB
[IpakTuyeckas padora «I[Ipurorosnenue

21 pPacTBOPOB € 3a/laHHOM MOJIIPHOM 18.11.24
KOHIICHTPALIUI
Dnektponutrueckas auccounanus. CuiabHble

22 1 ciabble AIEKTPOJIUThI. BomopoaHbIit 21.11.24
nokasatenb (pH) pactBopa

23 Peaxiiuu noHHoro oomMeHa 25.11.24

24 [M'auaponu3 opraHUYecKUX U HEOPraHUIECKUX 811,04
BEILIECTB

75 XUMHUYECKUE UCTOKHU TOKA. P cTaHIapTHBIX 02.12.24
AJIEKTPOJIHBIX MOTEHIINAJIOB.

26 OKUCIUTENBbHO -BOCCTAHOBUTEIIbHBIC PEAKIIUU 05.12.24
O0001IeHre U cUCTeMaTU3allus 3HAHUHN TI0

7 teme «Hemerauiby. BI)I‘{I/ICJIGHI/ISIUHO 09.12.24
YpaBHEHHUSAM XUMHUUYECKUX PEAKINH U
TEPMOXHMHYECKUE PACUETHI

)3 KontponbHas pa60Tau Ne2 no reme «Turmbr 12.12.24
XUMUYECKUX PEAKITUI»
[Tonoxxenne metayuios B IICXD JI.W.

29 MenneneeBa. O011ast XxapakTepUCTUKA U 16.12.24
CHIOCOOBI TIOJTYYCHUST METAJIOB

30 dusnyeckre 1 XUMHYECKHE CBOMCTBA 19.12.04
METaJIJIOB

31 DIEKTpOoIN3 PacTBOP U PACIIABOB 23.12.24

32 DNEKTPOJIN3 PAaCTBOP U PACIIaBOB 26.12.24

1 [TonsiTue 0 Koppo3un MeTamuioB. CroCOOBI 13.01.25
3aIHUTHI OT KOPPO3UHU

34 O0630p MeTaAIOB MIaBHBIX MOATPYII (A- 16.01.25




IpyMi) NepUOJUIECKON CUCTEMbI XUMUYECKUX
JJIEMEHTOB

00630p MeTanioB riaBHbIX noarpyn (b-

35 TpyMI) NEPUOJUIECKON CHCTEMbI XUMUYECKUX 1 20.01.25
3JIEMEHTOB (MeJlb, IMHK, JKEJIE30)

36 XapakTepucTUKa MEAW U IIUHKA B CPAaBHEHUU 1 23.01.25

37 Tutan u xpom 1 27.01.25

38 Keme3o, HUKEIb, IIJIATHHA 1 30.01.25

39 Oxcuabl ¥ TUIPOKCUIBI METAIIIOB 1 03.02.25

40 CruiaBbl METaNIOB 1 06.02.25
Pemenue pacueTHbIx 3a1a4 o Teme: Pacuerst

A1 o XI/IMI/IZIGCKI/IN‘I’ YpaBHEHUSM, CBS3aHHBIE C 1 10.02.25
MaccOBOM JI0JIeil BBIX0/1a MPOAYKTa PEAKIIMI
OT TEOPETHYECKOTO BO3MOKHOCTH
[IpakTrueckas padora: «Permenue

42 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1 13.02.25
Metaniabm

43 O06006111eHre N3yUYeHHOT0 MaTepralia o TeMe: 1 17.02.25
«Metamibb»

44 KontponsHas padora Ne3 o teme «MeTtamibny 1 20.02.25
0030p croiicTBa HeMeTaTOB. OKUCIUTEIIBHO

45 — BOCCTAHOBUTEJIbHBIE CBOMCTBA TUITMYHBIX 1 24.02.25
HEMETAaJUIOB.

46 CtpoeHue U CBOMCTBA MPOCTHIX BEIIECTB — 1 270225
HEMETAJLIOB.

47 OKcHUIBI HEMETAILIIOB. 1 03.03.25

48 Kucnoponcoaepxaiiue KUCIOTHI. 1 06.03.25

49 OkucnuTenbHbIe CBOMCTBA a30THOM U CEPHOM 1 10.03.25
KHCJIOT.

50 Bonopoansie coenrHeHUsI HEMETAIIOB. 1 13.03.25

51 Pemenue KaHGCTBejiHI)IX Y PacueTHBIX 3a7ad4, | 17.03.25
CXEM MPEeBpaIECHUH.

5 i(;le{;}:;(;zziiip%om Ne4 o Teme | 20.03.25

53 ['eHeTn4eckas CBSI3b HEOPraHUYECKHUX U 1 31.03.25
OpPraHUYECKUX BEIIECTB.
[IpakTuyeckas pabora Ne3 pemieHue

54 AKCIIEPUMEHTAIIBHBIX 337124 110 TEME:! 1 03.04.25

«HemeTamibny.




HpI/IHIII/IHI)I XUMHYECCKOI'0O IMMPOMU3BOACTBA.

55 . 1 07.04.25
IIpon3BOACTBO CEPHON KUCIIOTHI.
XHUMHUKO- TEXHOJIOTUYECKUE TPUHIIUTIBI

56 MIPOMBILIJIEHHOTO MOJy4YE€HHS] METAILIOB. 1 10.04.25
1ITpousBoacTBa UyTryHAa.

57 [IpousBoacTBa cranu 1 14.04.25
[IpaBuna Th. Pemenue sxcriepuMeHTAIbHBIX

58 3a/1a4 10 HEOPTAHUYECKOM XUMUHU. 1 17.04.25
Pacrio3naBanue HeOpraHM4ecKuX BEIIECTB.
Perrenue skcniepuMEeHTAIBHBIX 33724 110

59 Heopranuyeckou xuMuu. OCyIiecTBICHHE 1 21.04.25
MPEBpAIICHUIT HEOPTAaHUYECKUX BEIICCTB.
[IpaBuna Th. Pemenue sxcriepuMeHTaIbHBIX

60 3a/1a4 10 OPTaHNUYECKOM XUMUH. 1 24.04.25
PacrioznaBaHue OpraHu4ecKux BEILIECTB.
Pemenue skcriepuMeHTANBHBIX 33124 10

61 opranuyeckoi xumuu. OCyliecTBICHUE 1 28.04.25
MIPEBPAIICHUI OPraHUYECKUX BEIIECTB.

6 [Tonyuenue, cobnpanue u pacrio3HaBaHUE 1 05.05.25
ra3os

63 I'eneTrnyeckas CBSI3b HEOPraHMYECKUX U | 08.05.25
OpPraHUYECKUX BEILECTB

64 O06o0muieHne 1 cucTeMaTu3alus 3HAaHUN 110 | 12.05.25
TemaM «Metamne» 1 «Hemeramibsny

65 HroroBast koHTpoOJIbHAs paboTa 1 15.05.25

66 Xumus B ObITY 1 19.05.25

67 XuMHu4ecKasi MPOMBIIIICHHOCTh U | 2 .05.25
OKpY>KaroIas cpesa

68 O06o0061IeHre n3ydeHre Matepuana. Pemenue | 26.05.25

3aJ1a4 BCCX THUIIOB

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Xumus. 11 knace: yaeOHUK 1 0011e00pa3oBaTeIbHOM OpraHu3auu: 0a30BbId YPOBCHB/
I'.E. Pyazutuc, ®@.I'. ®enpaman. — 8-e uza. — M.: IIpoceemenue, 2021r

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Metoauueckoe nocodue — 6a3oBblii ypoBEHbY - M.:
Hpoda 2022 TOJI.
2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01mas XxuMus B TecTax, 3ajayax, ynpaxkHeHusx. 11
KJIacC» — M.: Hpoda, 2023 TO/I.
3. O.CTl'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KouTponbHble U
IIPOBEPOYHBIE paboThI K YUEOHUKY». — M.: Hpoda, 2021 r.
4. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonpHas kHuTA 115
YUUTEIISD. Yacts 1 — M.: Hpoda, 2019 TO/I.
5. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumust 11 kinacc: HacronpHas KHUTA 1)1
YUUTEIISD. Yacts 2 — M.: Hpoda, 2022 TO/I.
6. O.C.I'abpuensn, I1.B.PemeroB, M.I'.OctpoymoBa «3amadvi MO0 XHUMHH M CIIOCOOBI UX
peLICHUS» - M.: «dpoday, 2021ron.
7. B.I'. [lenucoBa «Xumus 11 kimacc moypounsie Turanbl 1o yueOHuky O.C.I'aGpuensiHa,
I'.T".JIsicoBoit» - Bonrorpan» Yuureip 2018ron.
8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kmacey», - M.: Dk3amew,
2019r.

9.9. O.C.I'abpuensn, N.I'.octpoymoB «XHUMHUYECKUI IKCIIEPUMEHT B 1Kkoise 11 kiacey; - M.:
Hpoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HHTEPHET

Beenurenannsiehttp://www.chemnet.ru I'azera «Xumus» u cailt maus yaurens «S uay Ha
YpPOK XUMHW
http://him.1september.ru Enunas xomrekmus [IOP: Ilpenmernas KojuieKuus «XHMUSDY
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIE ASKCHEPUMEHTHI:
XUMUSL. Komnexums Poccuiickoro 0011100pa30BaTEIHHOTO nopraina
http://experiment.edu.ru AJIXUMUK: cauT JLIO. Anukb6epoBoit
http://www  alhimik.ru  Bcepoccuiickas ~ onmuMnuana  IIKOJIBHUKOB IO  XUMHUHU
http://chem.rusolymp.ru Opranudeckass XuMusi: JIEKTPOHHBIN yI4eOHUK JIJISI CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OcHOBBI XUMHU: AJIEKTPOHHBIN Y4eOHHK
http://www hemi.nsu.ru OTKpBITHIH KOJUIEIXK: Xumus
http://www.chemistry.ru JluctaHiimoHHasi OJUMITHAA TI0 XUMHUHU: TEICKOMMYHHKAIIMOHHBIN
00pa3oBaTeNbHBINA MPOEKT



