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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHust yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTUS
BocnuTaHuss B Poccuiickoit @Penepauuu Ha nepuox 1o 2025 roma» (Pacnopspbkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MNporpaMMbl 1O XHMHH, K OIPENEICHUI0 OO0IIei
CTpaTeruy oOy4eHHs, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBaMHU Yy4eOHOro mpeamMera
«Xumus» g 11 kinacca Ha 6a30BOM ypOBHE COCTAaBMJIM KOHIENTyanbHble nosoxeHus ®I'OC
COO o B3auM000OYCIOBIEHHOCTH LIeJIeH, COJlepKaHUsl, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUN K
YPOBHIO [TOJAITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOTHEMJIEMOM dacThlo MX 00pazoBaHHOCTH. OHO  CIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJbTYphl
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
oOuiero oopazoBaHusl CpeAcTBaMM yuyeOHOro mpeamera «XUMHs», COAEpKaHUE U MOCTPOCHUE
KOTOPOIO ONpeZeNieHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHEIM(UKM HAyKd XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4ETOM OOIIMX
Hesel ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIM3ALMHM, B CO3/IaHWM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PallMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LIETOCTHOIO MPEACTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMeHHAas XMMHUsI KaK HayKa cO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha pellleHue II00abHBIX MPoOJeM YCTOWYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HYHEPreTUYecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ 0OOUIMMM LEISIMM M MPUHLUIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 0a30BbIi ypOBEHb U3YUEHHS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHNs 00pa30BaHus B Pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnstomuMu  npeaMera «XuUMUS» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuyeckas
XUMUA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUI 110 HEOPraHMYECKOH XMMHUU (C BKIIIOUEHUEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMBbI 3HAHUN
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

2



CrtpykTrypa comepkanus KypcoB — «Opranndeckas xuMus» U «O01as 1 HeopraHuyeckas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OnpeAci€HHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHWMHHU BEIIECCTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX M JJIEKTPOHHBIX MPEACTABICHHI O CTPOCHUH BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMyeckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKOHN CBSI3H, KJIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

ITox HOBBIM yIJIOM 3peHHs B IpeaMmere «XuMus» 0a30BOr0 YpPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNM MaTepuan |
dakTosornueckrue CBEACHHs O BEIIeCTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYarOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJOTHYECKUX TO3UIINH,
riry0Ke TMOHATh MCTOPUYECKOe H3MEHeHHe (PYHKIMI 3TOro 3akoHa — OT 0O0oOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JOTIONHAETCS B Kypcax 11 kiacca sneMeHTaMu COJIepKaHUs, UMEIOIUMH KYJIbTYpPOJIOTHYECKUN
U TPUKIAAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JIPYrUMU HayKaMH, PacKpbIBalOT €€ POJib B IMO3HABATEIHHOW M MPAKTHUUECKOU JESITEIbHOCTH
YeN0BeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHUS K MPOIIECCY TBOPYECTBA B 0OJACTH TEOPUU U
MPaKTUYECKUX MPUIOKEHUN XUMUU, TTIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO
UM JIMYHOCTHO 3HAaYMMBIX MpoOJeMax, CBS3aHHBIX C XHUMHUEH, KPUTUYECKH OCMBICITUBATh
uHpOpMaIMI0O W TPUMEHATH €€ JJIsl TOTOJHEHWS 3HAHUW, PEIICHHs] HHTEIUIEKTYaIbHBIX W
HKCMIEPUMEHTAJIBbHBIX HMCCIEI0BAaTENbCKUX 3a/ad. B 1ernoM conepikaHue ydeOHOro MpeamMera
«XuMUsD» NTaHHOTO YPOBHS M3YYEHUS OPHUEHTHUPOBAHO Ha (POPMHUPOBAHUE y OOYUAIOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsl MOHUMaHUS (QUIOCO(MCKUX HACH, TaKUX KaK: MaTepuaibHOe
€IMHCTBO HEOPTraHUYECKOr0 M OPTaHWYECKOTO0 MHpPA, O0YCIOBIEHHOCTh CBOWCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, M03HABAEMOCTh MPUPOIHBIX SBJICHUNA MyTEM HKCIIEPUMEHTA U PELICHUS
MPOTUBOPEUYUI MEXy HOBBIMU (haKTaMH U TEOPETUUECKUMH MPEANOCHUIKAMHU, OCO3HAHKUE POJIH
XUMHUH B PEIIEHUHU SKOJIOTMUYECKUX MpoOieM, a Takke MmpobiaemM cOepexeHUs] dSHEePreTHIeCKHX
PECYPCOB, CHIPbS, CO3/IAHUS HOBBIX TEXHOJIOTHI U MaTepUAJIOB.

B murane pemneHus 3amad  BOCHHTAHUS, PAa3BUTHS U COIMAIM3AIUUA OOYyYarOMINXCs
MPUHATBIE MPOTPaMMON IO XMMHH TOIXOIBI K OMPEACIICHUIO COJICPKAHUS W TOCTPOSHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUICHUS MPoOJieM, MTOMCKa, aHAIIN3a 1
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX IS TNPUOOPETEHUS OMbITa MPAKTHYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTePUCTUKU LEeJed HM3y4YeHHUs NpeIMeTa HalpaBiICHUEM NEPBOCTENEHHON 3HAYMMOCTU
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHHME OCHOB XUMHUYECKOW Haykhn Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATEIbHOCTU YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJAbTyphl. C METOAMYECKOW TOYKH 3pEHUS TaKOW TMOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUs TJIaBHBIMHU LEISMH HM3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBoM ypoBHe (11 KI1.) SIBISIOTCS:



e (QopmupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWH KaK BaKHEHIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIFOUEBbIE MOHSITHS,
dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUPE BEIIECTB U XMMHYECKHX SBICHUH, HIMEIOIIUX MECTO B MPUPOJE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH,

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, copepkarenbHas XapakTepUCTUKA Li€Jel U 3a7ad U3y4eHHUs NpeAMETa B
porpaMMe 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOO0ydeHus,
OPUEHTHPOBAHHOMW Ha TMOATOTOBKY BBIIYCKHHKAa O0OIIe00pa30BaTeIbHON  OpraHU3alHH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN W MPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKUX 3a7au.

B cBia3u ¢ 3TMM Tpu W3ydeHHMH TMpeaMera «XHWMES» JOMHUHUPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPUHSATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIS PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHaimu3a M 00padoTKu uWHOOpPMAIUU, HEOOXOMUMBIX [UIsl TMPUOOPETEHUs OTbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMUH, a TAaKKe I OLIEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKHUX MTPOLIECCOB
Ha OpraHU3M YE€JIOBEKA U MPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCITOJIH30BaTh COBPEMEHHBIC MH(OPMAITHOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA M aHaln3a y4eOHOU U HayYHO-TIOMYIIpHOU WH(DOPMALIUA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATHBHOTO U TIOTUYECKOTO MBITIICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKON HalpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
IPUPOIONIONL30BAaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpCcOB U COXpPAaHEHHUS TNPUPOIHOIO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHUsI OIbITa MCIOJIB30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYECKHUMH SIBIICHUSMHU.

B yueOHOM maHe cpemHero oO0Iero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YpOBHsI
BXOJIUT B COCTaB MpeaMeTHON 00nacTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yucio yacoB, OTBEAEHHBIX ISl U3yYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmiero oOpa3oBanus, coctaBuseT 34 yaca (1 gac B Heemo).
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COJAEPKAHUE OBYYEHUA
11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHHU

XuMudeckuid dmeMeHT. AToM. Smpo aroma, HW30TONBI. DJIEKTpOHHAs 000JI0YKa.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- a1neMeHThl. OCOOCHHOCTH
pacrpeziesieHus: 3JIEKTPOHOB M0 OpOUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOoHHAas KOH(UTYpalys aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoanueckas cucrema xumudeckux syeMeHtoB JI. .
MengeneeBa. CBs3p nepuoAMYECKOro 3akoHa M llepuonnueckoil cuCTEMBl XUMHUYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBpEMEHHON TEOpUEU CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MCHEHUS CBOMCTB XUMHYECKHX JJIEMEHTOB U 00pa3yeMBbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
10 TPYIIaM U Nepuoaam. 3HauyeHUue NEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMUYECKON CBS3U (KOBaJCHTHAas
HEeNoJISIpHasl W TOJSpHAas, MOHHAs, MeTajnyeckas). MexaHu3mbl 00pa30BaHMs KOBaJCHTHOMN
XUMUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBsizb. BaneHTHOCTD.
DNEeKTpOOTpULIATENBbHOCTh. CTeneHb OKUcieHUs. IOHbI: KATUOHBI U AHHOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue o AMcnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBast 1015
BEIIECTBa B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkmatypa HeopraHMYECKHX
BEIECTB. | eHeThyeckas CBsI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKANIMX K PA3TUIHBIM
KJIacCaM.

Xumuyeckass peaxkuus. Knaccuukanus XUMHYECKHX peakUUid B HEOPraHUYEeCKOW U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHsI MACChl BELIECTB, 3aKOH COXPAHEHMS U MPEBpPALICHUS
SHEPTUU MIPU XUMHUYECKUX PEAKITHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (akTopoB. OOpaTUMble peakKivu.
XuMmuueckoe paBHOBecHe. DakKTOpbl, BIUAIONIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [larense.

OnekTponuTHdeckas aucconuanus. CuibHble W ciiadble 3JeKTponuThl. Cpema BOJTHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHUs] BEHIECTB M UX MPEBPALIECHUN: JEMOHCTpPALIMS
tabmui «llepuognyeckas cuctema xumuueckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoOJIeJiel KPUCTAJUIMUECKUX pPemETOK, HaOMIOACHHEe | OINUCaHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/ioKEHHE IEPOKCHAa BOJOpPOJa B TMPUCYTCTBUM KaTalu3aTropa,
ONpeJIeJIEHUE CPellbl PAaCTBOPOB BEILIECTB C MOMOIIBIO YHHBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUeCKONl paboThl «BnusHue pa3nuyHbIXx (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKIINM».

PacuérHrle 3agayn.

Pacuérbl 10 ypaBHEHUAM XMUMHUUYECKUX PEAKLUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIs1 BEILIECTBAY.

Heoprannyeckasi Xumus



Hemeramnsl. Ilomoxxenue HemeramioB B Ilepuoanueckoi CUCTEME XUMUYECKHX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPONHS HEMETAIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa U yriaepoaa).

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIepoJia U KPeMHUS1) U UX COCIMHEHHUM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUN.

Mertamnel. [lonoxenne metawioB B [lepuoandeckoi cucremMe XMMUYECKUX 3J1IeMEHTOB /I,
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS AJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTamioB. OOmue
¢duszndeckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJIEKTPOXMMHUYCCKHH Psijl HaNPsSHKECHUIN
METaJIJIOB.

XWMHYECKHE CBOWCTBA BAXKHEHUIIMX METAIOB (HATPWH, KaJWi, KaJbIlMHd, MAarHuM,
AITIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

O6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHneHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YeHUs BEHIECTB MU HMX TNPEBPALICHUN: H3yYEHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IiOB HEMETA/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3aa4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX ¥ JIAOOPAaTOPHBIX  OIBITOB
(B3aMMOJIeHiCTBHE THAPOKCHA ATIOMHUHHS C PACTBOPAMHM KHCJIOT M IIEJIoYed, KadyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuérer maccel BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMHU, €CITH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMHS 4 KM3Hb

Ponps xuMuu B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX MeETOAaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKuuii.

[IpencraBinenuss 00 OOMUX HAyYHBIX MPUHIHUIAX [POMBIILIEHHOTO TMOJNYyYeHUs
Ba)KHEUIITNX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHAIOB: BAKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl IJs DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI00pEHUS.

XuMHST U 3]I0POBbE HYEJIOBEKA: IMpaBHJIa HMCIIOJIB30BAHUS JICKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOTO HCIOIb30BaHUS MPENnapaToB OLITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanmu3anus MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OOIIeH M HEOPraHUYEeCKOW XUMHUU B
11 xnacce ocyuiecTBiIseTCs 4epe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHH,
TaK W MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JJIsi OT/AEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO0mue ecTecTBeHHO-HAyYHbIE TOHSTHS: HAy4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHaJmn3, CUHTE3,  Kiaccu(uKaius,  MNEePUOJUYHOCTh,  HAOMIOIEHHUE,  DKCIIEPUMEHT,
MOJICIUPOBAHUE, U3BMEPEHUE, SBIICHUE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, PU3MUCCKUE BETUIMHBI U €MHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKocHcTeMa, Ouocdepa, MakKpo- W MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XAMHUYECKast MPOMBIIIEHHOCTb, METAJLTyprus, MPOU3BOACTBO
CTPOUTETBHBIX MaTepuaios, CEITbCKOXO03SCTBEHHOE MIPOU3BOICTBO, MUIIeBast
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MMPOMBIIIJICHHOCTD, (I)apMaI_ICBTI/I‘-IeCKaH MNPOMBIIIJICHHOCTh, IIPOU3BOACTBO KOCMCTHYCCKUX
mpemnaparoB, IMPOU3BOACTBO KOHCTPYKHIHWOHHBIX MaTCpHUaIOB, 3JICKTPOHHAA ITPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOIT'PAMMBI I10 XM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-JIEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEACIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHHN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCS B CBOEH N1€ATEIHHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpenMera «XHUMHS» JOCTUTAKOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIHHOCTH B COOTBETCTBHHM C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHM M TIpaBUJIAMHU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IpOLIEcCaM CaMOIO3HAHUS, CAMOPA3BUTHS M HPaBCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YJarOIINXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNTbHOCTH OOYYaroIIMXCS M0 pealu3aluu
MPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM UUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHWH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTH IPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apTYMEHTHI IPYTUX
MIPY aHAJHM3E Pa3INYHBIX BUJIOB YUYEOHOU AESITETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUU;

YBO)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh pPEe3yNbTaT UIMTEIbHBIX HaOII0JCHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

MHTEpECa M II03HABATEJIIBHBIX MOTHBOB B IIOJIYYEHHH U TOCIEAYIOIIEM aHAIIN3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHUS;
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CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IIOBEJIECHHWE W IOCTYNKHM CBOMX TOBApULIEH C MO3ULUHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro oOpas3a KU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBbIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYyalUsIX, YIPOKAIOLIUX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJIEHUS AIKOTrOJif,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO I0JIE3HO, TBOPUYECKOM U IPYrUX BUJAX JNESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NIuyHOro poja, B TOM YHCIEe Ha
OCHOBE IPUMEHEHUS [TPEIMETHBIX 3HAHUH 10 XUMUH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIAUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENPHUATHS NEHCTBUI, MPUHOCSIIMX Bpel OKpYXarolled HmpupoIHOM cpele,
YMEHUSI TPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPHUHUMAEMBIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJBTYphI, OIBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEJbHOM, KOMMYHUKAaTHBHOM M COLIMAIBHOM MPAaKTHUKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHEIU(PUKA XUMHUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B NMO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BaXXHOH pPOJIM B CO3JaHMHM HOBOW 0a3bl MaTepHabHOU
KYJIbTYpbI, PEIIEHUH TI00AaNbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
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00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJIb30BaTh M0JydyaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELIEHUs TPpobieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUU B COOTBETCTBUM C >KMU3HCHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cdepax npodeccuoHaTIbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3ysbTaThl OCBOCHHUS YYEOHOTrO MpeaMeTra «XUMUs» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaxX (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIC0OBaHKE, HAOII0ICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);

YHUBCPCAJIbHBIC y‘Ie6HI)Ie I[CﬁCTBI/IH (HO3HaBaTeHI)HI)IC, KOMMYHUKATHBHEIC,
peryiasTHBHBIC), oOecneunBaroniye (GOpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIHUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHUBEpCaJbHble YydeOHBIE JCHCTBUS B IO3HABATEIbHOU U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATENILHO (POPMYITHPOBaTh M aKTYalIM3MpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpENEeNATh eI JAEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThl JICATEIILHOCTH C MMOCTABJICHHBIMHU IICIISIMHU;

HCIIOJIB30BAaTh IIPpU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBINUJICHUS — BBIACISATH
XapakTepHbIe TMPHU3HAKKH TOHATHH W yCTaHABIWBaTh WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIHUE MOHATHUA IJIA 00BsACHEHNS OTACIIbHBIX q)aKTOB n ﬂBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOHUTH JIOTUYECKHE PACCYXICHUS (WHAYKTHBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEUMSI B PACCMATPUBAEMBIX SIBICHHAX, (POPMYIHPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,

NPUMEHSATHh B TIpoIlecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHYecKass (GOpMyia, YpaBHEHHE XHMHYECKOW peakuud — TpU PEIICHHH YYeOHBIX
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MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHATh Ha3BaHHBIE MOJIEIbHBIE MPENCTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKLIUM.

2) 0a3oBbIe HCCI€eA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEaKLIUN;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIOIb30BaTh IIOCTABJICHHBIE W
CaMOCTOSTENIbHO c(hOpMyTUPOBaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEACHMS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 332 XOAOM IpPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0OOOLIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOAOB [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAS
JAUTEepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBITOJIHEHHS YUeOHbIX 3aay ONpeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPaTh ONTUMANbHYIO (POpMY IpencTaBiICHUs] HHPOPMAIUH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BAaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe € XUMHUYECKOU
uHpopManueil: MPUMEHATh MeEXIpeaAMeTHble ((U3MYecKue M MaTeMaTHYecKHe) 3HaKu U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M IPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OgiaieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY OOCYKIaeMOil TeMbl B XOJ€ JHajora W/WiIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIFBHO WJIM COBMECTHO CO CBEPCTHMKAaMHM IIPU  BBIIIOJHEHUM XUMHYECKOIO
AKCIIEPUMEHTa, MpPaKTU4YeCKOH paboThl IO HCCIEJOBAHHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aly y4eOHOro mpoekta M (OpMYIMPOBATH BHIBOJBI IO pPE3yJbTaTaM NPOBEIEHHBIX
MCCJIEIOBAHMH MyTEM COTJIACOBAHUS TTO3UITNI B X0/1e 00CYKICHHS 1 OOMEHAa MHCHHUSIMHU.

OsiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alropuT™M JAEUCTBUN NPU BHIOJHEHUH Y4€OHBIX M HCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BELICCTBAX U XUMHUYECKUX PEAKLUsAX;

OCYIIECTBIISAITh CAaMOKOHTPOJIb CBOEM [JEATEJIbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOLICHKH.
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IMPEJIMETHBIE PE3YJIbTATbBI
11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHuvecKas XUMHD»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJU XMMHUU B IO3HAHUHU SIBICHUN NPUPOIbI, B (POpMHUPOBAHUU
MBIIUICHUSI W KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW s
pellleHusT MTPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpene;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIIOJATAIOIINE
NOHATHS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHYEcKas CBs3b (KOBaJICHTHAas, HWOHHAs, MeETaJNIMYecKas, BOJOPOIHAsA),
KpUCTAJUIMYECKasi  pelETKa, TUIbl XUMHYECKHUX  pEaklMil, pacTBOpP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAST JUCCOLMAIMUSA, OKUCINUTENb, BOCCTAHOBHUTENL, CKOPOCTh
XUMHYECKOH  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccoumanuu, nepuoandyeckuil 3akon [l WM. MeHneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MNPEBPALLEHUS 3HEPrUU MPU XUMUUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXalue B OCHOBE ITOHMMaHUsS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMYECKHUX SIBJICHUU,
(akToJIOrMYecKre CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NESTEIILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEepPHBIC NMPU3HAKU TOHSATHH, YCTaHABINBATh
UX B3aMMOCBA3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
bopMyN BEIIECTB U YypPaBHEHUM XHUMUYECKUX PEAKIHUI, CHUCTEMaTHMYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHaibHBIE Ha3BaHHUS OTIEIbHBIX HEOPTaHWYECKUX BelIecTB (yrapHblii ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas W3BECTh, HErami€Has W3BEeCTb, NUThEBAas COJa, MUPHUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJIEHTHOCTh U CTEIIEHb OKUCICHNUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOrO COCTaBa, BUJI XUMUUYECKOW CBSI3U (KOBAJIEHTHAsI, HOHHAS,
MeTaJlJIN4ecKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKHUX COEIUHEHHI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTAaHABIMBATh MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIie coeIuHEeHUN (IpOoCThie BEellecTBa — METaJUIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCITIOTHI, aM()OTepHbIE TUAPOKCHUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CMBICT Tepuoandeckoro 3akona J[. .
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepPHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 371eMeHTOB 1—4 nepuooB [leproanueckoit cuctemMbl XUMUYECKHUX 35ieMeHToB [1. H.
MeHeneeBa, HCHONB3Ys TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COCIMHEHUH I10 nepuoaam U rpynnam [lepuoaudeckoil cucTeMbl XUMHUYECKUX d1eMeHTOB JI. .
Menneneena;
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c(OPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBaHHE
TE€HETHYECKOM CBS3H MCXKAY HCOPraHM4YCCKMMH BCIICCTBAMHU C IIOMOILIBIO ypaBHeHI/IfI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUUIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroluX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
U3MEHEHHIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3UYHBIX TUIIOB, OJHBIE
U COKpAIEHHBIC YPaBHEHUS PEaKIMi MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peaKuu UAYT 10 KOHLIA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOAMUTH PEAKIUU, IOATBEPKIAAOIINE KAYeCTBCHHBIN
COCTaB pAa3MYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaTh OINBITHBIM IYTEM HOHBI,
HNPUCYTCTBYIOIIKAE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii MOCPEICTBOM COCTABIICHUS SJICKTPOHHOTO OajiaHca STUX PEeaKluii;

c(hOpMUPOBAHHOCTh YMEHHUI O0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
Pa3INIHBIX (i)aKTOpOB; XapakKTep CMCUICHUA XUMHUYCCKOI'O PaBHOBECHA B 3aBUCHUMOCTH OT
BHelHero Bo3aericTBus (mpunnun Jle [arensbe);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XWMUUYECKHE IMPOIECCHI, JIeKAIIUE B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUs CEPHON KHUCIOTHI, aMMHaKa, a Takke cOPMHUPOBAHHOCTH
HpeI[CTaBJIeHI/If/'I 00 O6HII/IX HAaYYHBIX MNPHHIOHIIAX W SKOJIOTMYCCKUX Hp06neMax XUMHNYECKOI'O
MIPOU3BO/ICTBA;

Cq)OpMHpOBaHHOCTB yMeHHi/JI MNpOBOAUTL BBIYUCIICHHUA C HCIOJb30BAHUCM [MOHATHA
«MaccoBasi 0N BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
pEaKImsIX, MacCchl BEUIeCTBAa MM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKkIMM BEIIECTB, TEIUIOBOro >PdeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaCChl BEIIECTB, TPEBPAIICHHUS U COXPAHEHHS YHEPTHH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYN0H U
1abopaTOPHBIM 000PYIOBAaHKUEM, a TAK)KE MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

Cq)OpMHpOBaHHOCTB YMCHI/Iﬁ IUIAaHUPOBATh U BBIIIOJHATH XUMHAYECKUN OKCIICPUMCHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallM3aTopa, OINpEAEICHUE Cpeabl
PacTBOPOB BEIIECTB C MOMOMIBIO YHUBEPCAIHLHOTO MHANKATOPA, BIMSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON peaKklUH, PeakIMd HOHHOrOo OOMEHa, KaueCTBEHHBIE pEakIMM Ha
cynbdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHUOH aMMOHMUS, PEIICHUE DKCIEPUMEHTATBHBIX
3amady mo temaM «Mertamnel»y U «Hemeramipl») B COOTBETCTBHHM C MpaBWIAMU TEXHUKH
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEACTABIATh
pe3ybTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUpPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0O HH(OPMALHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHEeT U
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHHI COOJIOJAaTh TpaBWIa OSKOJOTHYECKH IIeTIECO00Pa3HOTO
NOBEJICHUS B OBITY M TPYJOBOH JEATENBbHOCTH B LEJISAX COXPAaHEHHs CBOETO 3JI0POBbS U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
onpeAeNEHHBIX BEUIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATh, Ha mpuMmepax crocoObI
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YelIOBEKa;

JJIsA 06yqafonmxca C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3O0POBBA: YMCHUC IPUMCHSATH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;
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JUISE  CIIETIBIX W CNA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE WCIONbh30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpains s 3anucu XxumMudeckux Gopmyi.
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TEMATHYECKOE INTAHUPOBAHHUE

11 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM u¢posBbie
Ne ni/m OpOrpaMMbE pasi Beero Kourpoubnbie IIpakruyeckue glé p?:f oBAT e.?n)m,l e
padoThI padoThI pecypebi
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
19 Crtpoenue BeniectBa. MHOrooopasue 4
BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Htoro no pazneny 13
Pa3znen 2. Heopranuueckasi Xummusi
2.1 MerTainsl 6 1
2.2 Hemerannsl 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTAHHMYECKUX 5
BEIIIECTB
Hroro no paszneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 ‘ XuMHs U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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INIOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
N . KoanuecTBo yacos JdaTa usyuenust
u/n eMa ypoka Beero Konrpoabubie IIpakTuyeckue

paGoThI padoTeI IuIaH daxr

Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH

MMoapaznen 1.1 «Ctpoenue atromoB. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumuueckux 3j1emMenToB /. U. MenaeneeBa»
(3 yaca)
XUMHUYECKUH IEMEHT. ATOM. DJIEKTPOHHAs

1 06.09.2024
KOH(UTrypauus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX ieMeHToB /[I. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEHN CTPOCHUSI aTOMOB

1 13.09.2024

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHHUH 10
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB JI.J. MeHaeneeBa B
pPa3BUTUHU HAYKH

1 20.09.2024

Moapaspnen 1.2 «Ctpoenne Bemectsa. MHorooopasue BeuiecTs» (4 yaca)

CtpoeHue BemecTBa. XUMUYIECKas CBSI3b, €€
1 BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAIEHTHOM 1 27.09.2024
cBs3u. BopopoaHas cBsizb

BanenTHOCTh. D1EKTPOOTPUIIATETBHOCTb.

5 Crenens okucinenus. Bemecrsa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTPOEHUS

1 04.10.2024

[TonsiTe 0 nUcnepcHbIX cucTteMax. IcTUHHBIE
3 Y KOJUIOMJIHBIE pacTBOPBL. MaccoBas 1oJis 1 11.10.2024
BEIIECTBA B paCTBOPE
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Knaccudukanus u HOMeHKIaTypa
HEOPraHUYECKUX COeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB

Hoapa3nen 1.3 «Xumuyeckue peakuum» (6 4acos)

Knaccudukanus XUuMHYeCKUX PEeaKIii B
HEOPraHWYECKON U OPraHUYECKON XUMUH.
3aK0oH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH
COXPAHEHHUs U MPEBPAIICHUS SHEPTUU IPU
XUMHUYECKUX PEaKIUIX

Cxopoctb peakiun. OOpaTuMble peaKiuy.
XUMHUYECKOE PaBHOBECHE

18.10.2024

25.10.2024

08.11.2024

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKInm»

15.11.2024

DneKTpoauTHYecKas auccoruanus. [lonstue o
BOIOpOIHOM ToKa3arese (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponu3
OpPraHMYECKUX M HEOPTaHMUECKUX BEIIECTB

22.11.2024

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.
[TonsaTne 06 3meKTpOIM3€E paclIaBoB U
pacTBOPOB cosei

29.11.2024

KonrtponsHas pabota no pazaeny
«Teopernyeckue OCHOBBI XUMHM

Pa3nen 2. Heoprannueckasi Xumust
Moapa3nen 2.1 «Metauibh» (6 4acoB)

Merannsl, ux nonoxxenue B [lepuoamueckoit
cHUcTeMe XMMUYecKux annemeHToB /1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKkne CBOWCTBa
METAJIJIOB

1

1

06.12.2024

13.12.2024

CrnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PST

17

20.12.2024




HaprI)KeHI/Iﬁ METAaIJIOB

XUMHAYECKHUE CBOMCTBA BAKHEHIIINX METAILJIOB
(HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
TIOMUHHK ) U UX COCTMHECHUN

27.12.2024

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIUHCHHI

XUMHYEeCKHE CBOMCTBA IIMHKA, JKeIe3a U UX
COCIMHEHUN

10.01.2025

17.01.2025

[TpakTuueckas paborta Ne 2. "Pemienue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Meramab»"

24.01.2025

IMoapa3nen 2.2 «Hemeraibh» (9 4acoB)

Hewmeramnsl, nx nonoxxenue B [leprnoanueckon
CUCTEME XMMUYECKUX ieMeHToB []. U.
MemnneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB

Dur3nyecKue CBOKMCTBA HEMETAIIOB.
AmnoTponusi HeMETauIoB (Ha puMepe
KHCIJIOPOJIa, cephl, hocdopa u yriaeposa)
XHUMHUYECKUE CBOMCTBA TAJIOI€HOB, CEPBI U UX
COEIMHEHU I

31.01.2025

07.02.2025

14.02.2025

XuMHYecKue CBOWCTBa a30Ta, pocdopa u ux
COeTMHEHNN

XUMHUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
UX COeIMHEHMH

IIprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COE€IUHEHUI

21.02.2025

28.02.2025

07.03.2025

O0001IeHNEe U cUCTEMATH3AIMs 3HAHUH 110
teMme «HeMmeramnely». BerunciieHus mno
YpaBHEHHSIM XUMUYCCKHX PEaKIUil 1
TepMOXI/IMI/I‘—IeCKI/Ie paC‘IéTBI

[TpakTrueckas pabota Ne 3. «Pemenue

14.03.2025

21.03.2025
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9KCIIEPUMEHTAJIBLHBIX 33724 110 TeME
"HemeTamasr"»

9 KonTpomnpHas padoTta mo Temam «MeTauib» 1
«Hemertamiey

1

1

04.04.2025

IMoapaznen 2.3 «CBsA3b He

OPraHUuYeCKUX M OPraHn4vYecKux BemecTn» (2 yaca)

HCOpFaHI/I‘ICCKI/IC N OPraHUuYC€CKNUE KUCIOTHI.

. Heoprannueckue u OpraHn4ecKkue OCHOBAHMS . 11.04.2025
AmMpoTepHbIe HEOPTaHUYECKUE U
9 opraHuueckue coequHeHus. ['enernueckas 1 18.04.2025
CBSI3b HCOPTaHUYECCKUX U OPTAHUUYECKUX
BEIICCTB
Pa3znen 3. Xumus u xu3nb (4 yaca)
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,
1 SHEPreTHYCCKOM M MUIIEBON OE3011aCHOCTH, 1 25.04.2025
Pa3BUTHH MEIUITHBI
[IpencraBnenust 06 0OMMX HAYIHBIX
2 MIPUHIIUIIAX POMBIIIIEHHOTO MOTY4YEeHUS 1 02.05.2025
BRXHCHININX BEIICCTB
3 UenoBek B MUpPE BEIIECTB U MAaTEPHAIIOB 1 16.05.2025
4 XUMUS ¥ 30POBBE YEIOBEKA 1 23.05.2025
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET



