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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma o XMMuU Ha ypoOBHE CpeAHEro ol1iero oopazoBanus pa3padboTaHa
Ha ocHoBe DepepanbHoro 3akoHa OT 29.12.2012 Ne 273-03 «OO6 obpa3oBaHUU B
Poccuiickoit denepanumny, TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS (eaepabHOM
oOpa3oBaTenpHON TporpaMmbl  cpemHero ooOmiero obpazoanus (POII COO),
NPEACTABICHHBIX B DefepaqbHOM TOCYJIapCTBEHHOM 0O0pa30BaTEbHOM CTaHAApTE
COO, c yuérom Koumenmuu mnpenogaBaHusi ydeOHOro mnpenMera «XUMHSD» B
oOpa3zoBatenbHbIX opranu3anusax Poccuiickoit @enepannu, peanans3yonmx OCHOBHBIC
oOpa3oBarelbHbIe MPOTPaMMBbl, U OCHOBHBIX TMOJOXKEHUU «CTpaTeruu pa3BUTHUS
BocniuTanusi B Poccuiickoit @eaepanuu Ha nepuona ao 2025 roga» (Pacnopsbkenue
[IpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MNpOrpaMMbl MO XHMHH, K OINPEACIICHUIO
oOmei cTpareruu oOy4eHHs, BOCIUTAHUS M Pa3BUTHUA, 00y4arOUIUXCsl CPECTBAMHU
yuyeOHoro npeamera «Xumus» aias 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBUIIM
koHuenrtyanbHble nonoxeHuss OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJEpKaHus, pe3yJlbTaToB O0OydYeHHsT U TpeOOBaHUN K YPOBHIO HOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYeCKoe oOpa3oBaHue, [I0JIy4aemMoe BBIITYCKHUKaMU
o01eo0pa3oBaTeNbHOM  OpraHu3aluy, SBJISIETCS HEOTHEMJIEMOW YacThl0 HX
oOpa3oBaHHOCTH. OHO  CHYXUT 3aBEpIIAONIMM  JTaloOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YypOBHE KJIIOYEBBIX I[IEHHOCTEW, MPUCYIIHX
LEJIOCTHOM CHCTEME XMMHUYECKOTO 00pa3oBaHusl. DTH LIEHHOCTH KacaroTcs MO3HAHUS
3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTyphl UeloBeKa, a
TaK)Ke€ IKOJIOIMYECKH 0OOCHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/I0pPOBbIO M IPUPOIHON
cpene. Peanusyercs xumuueckoe o0pa3oBaHHe OO0Y4alOUIMXCA HA YPOBHE CPEIHEro
o0miero 00pa3oBaHusl CPEACTBAMH y4eOHOTO MpeaMera «XHUMHUS», COACpKAHHE U
MOCTPOEHUE KOTOPOrO OMpPEAENEHbl B MporpaMMme Mo XUMHUHU € YYETOM CIeHUPUKA
HAyKW XUMHUHU, €€ 3HA4YeHMs] B TO3HAHMM MPUPOJABI U B MaTepUATbHON KU3HU
oOIIECTBa, a TaKXKe C Y4YETOM OOIIMX IeJied W MNPUHIIMIIOB, XapPaKTEPU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeJHero oOmero oopa3zoBanus B Poccuiickoit
denepanum.

XuMHUSL Kak DJIEMEHT CUCTEMbl €CTECTBEHHBIX HayK HMIpaeT 0coOylo pojib B
COBPEMEHHOW IMBUJIM3AlIMHU, B CO3JaHUH HOBOM 0a3bl MaTepUaIbHOU KyJIbTyphl. OHa
BHOCUT CBOH BKJaJ B (OpPMHUpPOBAHHE DPAIMOHAIBHOIO HAYYHOI'O MBIIUICHUS, B
CO3JaHUE IIEJIOCTHOTO MPEACTABICHUSI 00 OKPYKAIOIIEM MHpPE Kak O E€IUHCTBE
NpUPOABl U UeNoBeKa, KOoTopoe (GOpMHUpPYeTCss B XMMHUM Ha OCHOBE IMOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHMS B3AUMOCBSI3A MEKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3aMMOIENUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUsS CTajia
HEOTHEMJIEMON YacCThI0O MHUPOBOHM KYJIbTYPhI, HEOOXOIUMBIM YCJIOBHUEM YCHEIIHOTO
TpyJa W JKU3HM KaxJoro ujgeHa ooOmectBa. CoBpeMEHHass XUMHUS Kak Hayka
CO3MJATENIbHAS, KAK HAayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIeHA HA pEIICHHE
rI00aNbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTUS 4YEJOBEUECTBA — CHIPHEBOM,
HEPreTHUECKOM, MUIIEBOM, IKOJIOTHYECKOIN 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBerctBUM € OOUIMMH LEISIMA U TNPUHLIUIAMH CPEIHEro OOIIero
oOpaszoBaHusl cojepxanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbI ypOBEHb
U3YyYEHHUsI) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO IOJATOTOBKY
0Oy4Jaronmxcs, HEOOXOAUMYIO UM JUIsl BBIPAOOTKA MUPOBO33PEHUYECKUX OPUEHTHPOB,
YCHEIIHOTO BKIIFOUEHUS B )KU3Hb COIIMYMa, MPOJOHKEHHS] 00pa30BaHUsl B Pa3IMYHbIX
00J1aCTX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapisOmUMHA ~ npeaMera  «XuMUs»  SABISIIOTCS  0a30Bble  KypChl —
«Oprannueckass xumuss» U «OOmas M HeopraHUYeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKu: cHCTEMa
3HAHWM TI0 HEOPTAaHMYECKOW XUMHUHU (C BKJIIOYCHUEM 3HAHWM M3 OO0IIed XUMHUU) U
opraHnyecko xuMuu. POpMUPOBAHME AAHHOM CHUCTEMBI 3HAHUN TNPHU H3YYECHHUU
npeaMeTa 00ecrneynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00pa3usl BEILIECTB
Ha OCHOBE OOIIMX MOHSTHHI, 3aKOHOB U TEOPUN XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckas XuMmus» chopMHpOBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOIO TMOAXOJa K M3Y4YEHUI0 Yy4eOHOro Marepuaga U OO0yCJIOBIIEHA
UCTOPUYECKH 0OOCHOBaHHBIM Pa3BUTUEM 3HAHUUN Ha ONPENEIEHHBIX TEOPETUUECKUX
ypoBHAX. Tak, B Kypce OpPraHMYEeCKOM XMMHM BEIECTBA PACCMATPUBAIOTCA Ha
YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHSI OPraHMYECKUX COEAMHEHUW, a TAKXKe Ha
YPOBHE CTEPEOXMMHUYECKUX WU DJIEKTPOHHBIX NPEACTABICHUNA O CTPOCHUM BEILIECTB.
CBenenust 00 wH3ydyaeMblX B Kypce BEIIECTBAX JAIOTCA B pPa3BUTUU — OT
YIJIEBOJOPOAOB JO CJOXKHBIX OMOJOrMYECKM aKTHBHBIX cOeAMHEHHH. B Kkypce
OpPraHUYECKON XMMHH MOJIy4aloT pa3BUTHE C(HOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOIO
obmiero o0Opa3oBaHUsl TE€PBOHAYAIbHBIE MPEACTABICHUS O XUMHYECKOW CBS3H,
KJIACCU(UKALMOHHBIX MpPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BELIECTB OT HX
CTPOEHMS, O XUMHUECKON PEAKIINH.

[log HOBBIM yrjaoM 3peHHs B MpeaMere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTcs M3yYEHHbIH Ha YpOBHE OCHOBHOIO 00miero oOpa3oBaHMs
TEOpEeTUYECKHil MaTepuan ¢ (AKTOJIOTUYECKHE CBEJIEHUS O BEUIeCTBaX U



XUMHUYECKON peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas v HeopraHuyeckas
XUMUSD»  00yYaromuMcs TPEIOCTaBIseTCs BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX IMO3UIINM,
riyoke TMOHATh MCTOPUYECKOE U3MEHEeHHe (QYHKUUA H3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMEH U MPOTHOZUPYIOLICH.

Ennnas cucrema 3HaHMM O BaXXHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHHM, a TaKXKE€ O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MpOoTeKaHus JonoHsercsa B Kypcax 10 u 11 kimaccoB anemeHTaMu
COZICpKaHMs, UMEIONIMMHU KYJbTYPOJOTUYECKUI W TMPUKIAAHOW XapakTep. ITh
3HaHMUS CIOCOOCTBYIOT TMOHUMAHHUIO B3aUMOCBSI3M XUMHUHU C JAPYTMMH HayKaMmH,
PacKpbIBAIOT €€ poJib B MO3HABATEIBHOW M MPAKTUYECKOW ACSATEILHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCHIUTAHUIO YBAXKEHUS K MPOILECCY TBOPUECTBA B 00JACTU TEOPUH U
MPAKTUYECKUX TMPUIIOKEHUN XHUMHH, TTOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCA B
OOLIECTBEHHO H JIMYHOCTHO 3HAYUMBIX Mpo0iiemMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKA OCMBICIMBATh HH(POPMALIMIO U TPUMEHSATH €€ NJIs1 OMOJHEHUSI 3HaHUM,
PEILIECHUS] UHTEIUIEKTYAJIbHBIX U 3KCIIEPUMEHTANIBHBIX MCCIEA0BATENbCKUX 3a7ad. B
[EJIOM COJIepKaHUE YYEOHOro mnpeamMeTa «XUMHUS» JaHHOTO YPOBHS M3yUCHUS
OPUEHTHPOBAHO Ha (OPMHUPOBAHME Yy OOYYAIOIIMXCS MHPOBO33PEHUYECKON OCHOBBI
JUIsT TIOHUMaHusi QuiIocopCKUX HJEH, TaKuX KaK: MaTepuaibHOE EJAMHCTBO
HEOPTraHUYECKOTO M OPraHMYEeCKOro MHUpa, 0OYCJIOBJIEHHOCTh CBOMCTB BEILIECTB HMX
COCTaBOM U CTPOECHHUEM, MTO3HABAEMOCTh MPUPOIHBIX SABICHHUMN MyTEM IKCIIEPUMEHTA
U PEIICHUS TMPOTUBOPEUUN MEXIYy HOBBIMH (AKTaMH U  TEOPETHUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHHWE POJIM XMMUU B PEHICHUU HKOJOTHYECKUX MpoOsieM, a
Takke MpoOsieM cOepekeHUs SHEPreTUUYECKUX PECYpPCOB, ChIPbs, CO3/1aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nnane pemeHus 3agady BOCHHUTAHUS, Pa3BUTUA M COIMATM3ALMHU
OOy4YaromMXcsl TMPUHATBIE NPOrpaMMONM MO XHMMHHM MOJIXOJbl K OINPEIEICHHUIO
COJlep)KaHUs W TIOCTPOEHHUS NpeaMeTra MpeAyCMaTpuBaioT  (GOpMHpPOBaHUE
YHUBEPCAIbHBIX Y4EOHBIX NEHCTBUN, UMEIOIIMX 0a30BO€ 3HAUYECHHE IS Pa3IMYHbIX
BUJIOB JICATEILHOCTH: pEIICHUS NpoOJieM, TOWCKa, aHaImM3a W 00padoTKU
uHopMaIuu, HEOOXOAMMBIX Il TPUOOPETEHUS OMNbITa TMPAKTUYECKON U
UCCJIEI0BATENBCKON AEATENBHOCTH, 3aHUMAIOLIEN BaXKHOE MECTO B TO3HAHUN XUMUMU.

B mnpaktuke mnpemnojaBaHuWs XWMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE CpPEAHEro o0Iiero oopa3oBaHUs, MPU ONpPEIEICHUN
COZIEPKATEJIbHOW XAapaKTEPUCTUKU LEJIeHd HW3y4YeHHUs MpeaMeTa HanpaBJICHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPATUIMOHHO NpU3HAETCS (OPMUPOBAHHE OCHOB
XMMHYECKONM HayKd Kak OO0JacTh COBPEMEHHOI'O €CTECTBO3HAHHSA, MPAKTUYECKOU



JEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOWM KyIbTypbl. C
METOJMYECKOW TOYKMA 3pPEHHUS] TaKOW TMOJXOJ K OINPENCTICHHUIO LeJed H3ydeHUus
MpeMETa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHS TJIaBHBIMHM IEJISIMU U3YYEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e dbopMHpOBaHWE CHUCTEMBl XHUMHUYCCKHX 3HAHUN Kak BaKHEUIEH
COCTABJISIIONICH €CTECTBEHHO-HAYyYHOM KapTUHBI MHpPAa, B OCHOBE KOTOPOM JiexKar
KJIFOUEBbIC MOHATHUSA, (DyHIaMEHTAIbHbIC 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE S3bIKA
HAayKWd, YCBOGHME W  TOHUMAHUE  CYIIHOCTH  JOCTYNHBIX  00O0OIIEeHUN
MHPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJIEHME C MCTOPHEN UX pPa3BUTUSA H
CTAHOBJICHUS;

o dbopMUpOBaHUE U pPa3BUTUE TMPEJCTABICHUNH O HAY4YHBIX MeEToAaX
MO3HAHUSA BEIIECTB M XHUMHYECKUX PEaKIUi, HEOOXOAUMBIX JUIsl MPUOOPETCHUS
YMEHHU OpHEHTUPOBATHCA B MHUPE BEIIECTB MU XUMHUYECKUX SIBIICHUM, MMEIOLIUX
MECTO B IMPUPOJE, B IPAKTUUECKON U NOBCEIHEBHOM KU3HU;

o pa3BUTHE YMEHUW H  CHOCOOOB  JIEATENBHOCTH, CBSI3aHHBIX C
HaOJI0JICHUEM U OOBSICHEHHEM XMMHUYECKOTO IKCIICPUMEHTA, COOIIOICHUEM TTPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsany c stum, coaepskareibHasi XapakT€pUCTUKA LEJIEH U 3a/1ad U3y4YCHHs
npeaMera B MporpaMme Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUH C
HOBBIMH TPUOPUTETAMH B CHUCTEME CpeIHero oomiero ooOpazoBanusi. CeromHs B
MPENoIaBaHU XUMHUH B OOJIBIICH CTENeHU OTAAETCS MPEANOYTECHUE MPAKTUUECKON
KOMIIOHEHTE COACPKaHUsl 00yUeHUs, ODUCHTUPOBAHHOM Ha MOJTOTOBKY BBIITYCKHUKA
00111e00pa30BaTeIbHON  OpraHU3alliy, BJAJCIONIET0O HE Ha0OpOM 3HaHUM, a
(GYHKIIMOHATBLHOM TPaMOTHOCTBIO, TO €CTh CHOCOO0AMU U YMEHHUSMH aKTHBHOTO
MOJYYEHHUS] 3HAHUW W TMPUMEHEHUS UX B pEaJbHOM JKU3HU [JIsl PELICHUS
MPAKTUYECKUX 3a/1a4.

B cBs13u ¢ 3TUM NpH U3yYEHUH IIpeAMETa « XUMUS» JOMUHHUPYIOIIEE 3HAYCHHUE
MPUOOPETAIOT TAaKKUE 1IEeTU U 33]]a4H, KaK:

azanTanus OO0ydYarolIuXcsi K YCJIOBHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopmupoBaHue WHTEJUICKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIIBHOMY MPUHITHIO TPaAaMOTHBIX
pelIeHNd B KOHKPETHBIX >KMU3HEHHBIX CHUTYalHUsIX, CBA3AHHBIX C BEIIECTBAMH U HUX
MIPUMEHEHUEM;

dopmupoBaHre y  OOyYarONmIMXCsl  KIIOYEBBIX  HABBIKOB  (KITIOYEBBIX
KOMIETEHIIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE [JIsi pa3IMYHbIX BHUJIOB
NEeSATEIbHOCTH: PEeIIeHUs MpoOJieM, MOUCKA, aHalu3a M o0paboTKu MHGOpMAIINH,
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HEOOXOUMBIX JIJIsl MPUOOPETEHUS OMbITA NEATEILHOCTH, KOTOpas 3aHUMAaeT BaXKHOE
MECTO B TO3HAHWW XHUMHUH, a TaKKe I OLEHKH C TMO3WUIUH SKOJOTHIECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUYECKHUX MPOIIECCOB HA OPTaHU3M
YeJI0OBeKa U MPUPOIHYIO CPEIY;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, HMHTEJUICKTYAJIbHBIX W TBOPYECKHX
CHOCOOHOCTEM 00y4arommxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIC
3HaHUS MO0 XMMUU B COOTBETCTBUU C YKU3HEHHBIMH MOTPEOHOCTSIMH, HCIOJIb30BAThH
COBpEeMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTHH JUIS MOWCKAa M aHaiu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(opMupOBaHUE U Pa3BUTHE Y OOYUYAIOLIUXCS aCCOIIMATUBHOIO U JIOTHYECKOTO
MBILUICHUSI, HaOII01aTeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MpPH IUIAHUPOBAHWU U TMPOBEICHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y oOydarommxcs YOeXKAEHHOCTH B  T'yMaHUCTUYECKON
HANpPaBIEHHOCTH XHMHH, €€ Ba)XXHOH pOJIM B PEIICHUH TJIO0ANBHBIX MpoOiieM
PalMOHAJIBHOIO MPUPOIOIOIb30BAHNS, MONOJHEHUSI HYHEPreTUUECKUX PECYPCOB U
COXPAaHEHHUS MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOIO
OTHOILIIEHUS K MPHUPOAE U CBOEMY 3JIOpPOBbIO, a TaKXe NPUOOPETEHUsS OIbITa
UCTIONIb30BAaHUSl TIONYYEHHBIX 3HAHUN I TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yyeOHOM maHe cpenHero oOmiero oOpa3oBaHUsS MpPeaMET «XUMUS»
0a30BOTO YPOBHS BXOJHUT B COCTaB MpeaMeTHOW oOmactu «EcTecTBeHHO-HAy4YHBIC
pEeIMEThD».

OO6miee 4ncI0 YacoB, OTBENEHHBIX JIJISI U3YUCHUS] XUMUH, HA 0a30BOM YPOBHE
cpemHero odmiero oopa3oBanus, coctaBisgeT 68 yacoB: B 10 kimacce — 34 yaca (1 gac
B Hezeno), B 11 knacce — 34 yaca (1 gyac B Hezento).

COAEPXAHHUE YYEBHOI'O ITPEIMETA
10 KUIACC
OPTTAHNYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKON XUMUM

[Ipenmer opraHMYecKON XWUMUHU: €€ BOZHUKHOBECHHME, PA3BUTHE U 3HAUYECHUE B
MOJYYEHUH HOBBIX BEUIECTB M MaTepuajoB. Teopus CTPOEHUS OpPraHUYECKUX
coenuHenud A. M. bytiepoBa, e€ ocHOBHBIE MOJoXKeHUS. CTPYKTypHBIE (HOPMYJIBI
OpraHWYeCcKuX BellecTB. [ omomorus, nsomepus. XUMUYECKAs CBSI3b B OPraHUYECKUX
COEMHEHUSAX — OJJUHAPHBIC U KPATHBIC CBS3U.



[IpeacraBnenne o KiaccupuKauu OpraHUYECKHX BemecTB. HoMmeHkmatypa
OpraHMYEeCKUX COCIMHEHMH (cucTeMaTudeckas) W TpPUBHUAIBHBIE Ha3BaHUS
BKHEUIIUX MPEJCTaBUTENICH KJIACCOB OPTraHMYECKUX BEILIECTB.

OKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHUS BEHIECTB M UX MPEBpallCHUIA:
O3HAKOMJICHUE C 00pa3IaMi OpraHUYECKUX BEIIECTB M MaTepuajiaMu Ha UX OCHOBE,
MOJICIUPOBAHUE MOJICKYJI OpPTraHWYECKUX BEIIECTB, HAOJIOJCHWE W OIMCAHUC
JIEMOHCTPALIMOHHBIX OMBITOB 1O MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuM (IUIaBJIieHNE, OOYTIMBAHUE U TOPEHNUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMUECKHMW psia. MeTraH W d3TaH —
MPOCTEUIINE TMPEICTABUTENN alIKaHOB: (PU3WYECKHMEe U XHUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUS] U TOPEHUs), HAXOXJICHUE B TMPUPOAE, INOJyYEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJOTUYECKUN PsAJ. DTHICH W MPOMWICH —
MNpPOCTEHIIINE TPEACTABUTENIN aAJIKEHOB: (PU3MYECKHME U XUMUYECKHE CBOMCTBa
(peakiuu  TUAPUPOBAHUS, TaJOTEHUPOBAHMS, THApPATALMUA, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U IPUMEHECHHE.

Anxanuensl: OyrtaaueH-1,3 u merunOytamueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKUE CBOMCTBa (peakius mnonumepusanuu). [lomydeHne CHUHTETHYECKOTrO
KayudyKa U pEe3UHBI.

AJIKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psAll. AIETUIIEH —
NPOCTEHINIMN  TIPEACTaBUTENIb  AlIKUHOB: COCTaB, CTpoeHHUE, (UUYECKUE U
XMMHUUYECKUE CBOWCTBA (peaklUMW TUIPUPOBAHUS, TaJOT€HUPOBAHUS, THApPATAIUH,
TOpPEHHs] ), TOTyYEHUE U TPUMEHEHHUE.

Apensl. benszoin: coctaB, crpoeHHe, (PU3MYECKHE W XUMHUYECKHE CBOWMCTBA
(peakiMy TajJOreHUPOBAHUS M HUTPOBAHHMS), MOJyUYECHHE W TpUMEHEHHE. Toyo:
cocmas, cmpoetue, gusuyeckue u XumMuyeckue ceoUcmaea (peakyuu 2aioeeHupo8aHus
U HUMpOBaHus), nonyyeHue u npumernenue. TOKCMYHOCTH apeHOB. ['eHeTHMueckas
CBSI3b MEXK]y YTJIEBOJIOPOIaMH, MPUHAIIICKAIIUMH K Pa3IMUHbIM KJIaccaMm.

[IpupoaHbIE WCTOYHHMKH YIIIEBOAOPOAOB. [IpUpOonmHBIM ra3 © MOIYTHBIE
HedTaapie Taszbl. Hedts u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTUYECKUil), nuposu3. [IpoayKTsl
nepepadoTKi HePTH, UX MPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITy. KameHHBIH
yrojb U MPOAYKTHI €ro MepepadoTKU.

OKCHepUMEHTAIbHbBIE METOJbl HW3Y4YEHHUSI BEUIECTB M UX MPEBpalllCHUI:
O3HAKOMJIEHHE ¢ 00pa3liamMH IIacTMacc, KaydyKoB U pe3uHbl, Kojuiekiuu «Hedte» u



((yFOJ'IB», MOJCINPOBAHUC MOJICKYJI YIUVICBOAOPOAOB M TaJIOICHOIIPOHU3BOJHLIX,
IMPOBCIACHUC IPAKTUYECCKOM Da6OTI>I§ IMOJIYUYCHHUC 3TUJICHA U U3YUYCHUC CT'O CBOMCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WMJIM NPOAYKTa PEaKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEUIECTB WM MIPOAYKTOB PEAKIIUH).

Kuciaopoacoaepxxamme opranudeckue coeJHHECHUS

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. METaHOT M 3TAHON: CTPOEHUE,
dbu3nueckue M XUMHUYECKHE CBOWCTBA (pEaKIUU C aKTHUBHBIMH MeETaIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHUE), MpUMEHEeHHe. BomopoaHble CBSI3U  MEXIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbI€ CIUPTHI. DTUIEHTIUKOIb U TNIMLEPUH: CTPOCHHUE, (PU3HUECKUE
U XUMUYECKHE CBOICTBa (B3aMMOJACKHCTBHME CO IIEJIOYHBIMH  METaJUIaAMH,
KAUECTBEHHAs] pEaKIMsi Ha MHOrOaTOMHbIE CHUPTHI). JlelicTBUEe Ha OpraHu3M
yenoBeka. [[pumenenune rauuepuHa v 3TUIICHTJIUKOJIA.

@deHod: CTpPOEHHE MOJIEKYJbl, (U3MUECKHEe U XUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anbaeruabl U kemousi. PopManbaeru, aleTalbIeru/l: CTpoeHue, Gu3nueckue
U XMMHYECKHE CBOWCTBA (peakUUHd OKUCIEHUS M BOCCTAHOBJICHUS, Kau€CTBEHHBIE
peakilnn), NOJIy4eHHE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeaebHbIE KAPOOHOBBIE KUCIOThl. MypaBbiHas U YKCYCHas
KHCJIOTBI: CTpOEHHUE, (PU3MUECKHME U XMMHUYECKHME CBOMCTBA (CBOWMCTBA, OOIIME IS
KJ1acca KUCJIOT, peakius sTepuuKaium), noayyeHue u npumeHenune. CreapuHoBas u
OJIEMHOBAsi KUCIIOTHI KaK MPEACTaBUTEIM BBICIINX KapOOHOBBIX KHCIOT. MblTa Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILEE ACHCTBUE.

CrnoxHbie 3(hupbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
s¢upoB. Kupwl. I'maponus xupos. [Ipumenenue >xupoB. buosoruueckas poiib
YKUPOB.

VYrieBobl: cocTas, Kiaccu(pUKaIMs yriaeBoA0B (MOHO-, M- U MOJUCAXapU/IbI).
['moko3a — mpocTelmuii MOHOCaxapua: OCOOEHHOCTH CTPOCHUSI MOJICKYJIBI,
¢dusnveckne U XMMHUYECKHE CBOMCTBa (B3ammMojeicTBue ¢ ruapokcuaoM memau(ll),
OKHUCJICHHE aMMHAYHbIM pacTBOpoM okcumaa cepedpa(l), BoccranoBneHue, OpokeHue
IJIIOKO3bl), HaxOXIGHHE B MpHUpoOJAe, MpPUMEHEHHEe, OHOoJoruvecKas poJib.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemmonos3a kak npupoasnsie nonumepbl. CTpoeHue Kpaxmaina U
nenono3bl.  du3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THIpOJIu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).



OKCIEpUMEHTAIbHBIE METOJIbl M3Y4Y€HHUs BEIIECTB M MX MPEBpAICHU:
NpoBe/ieHHe, HAOJIOJICHUE W OIKCAHUE JACMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIC DPEAaKIMU OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHE JTaHOJIa
okcusmioM wmeau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICHCTBHE TIIMIIEPHHA C
rugpokcugom meau(ll)), anprerunoB (OKuCIEHHE aMMHA4YHBIM PACTBOPOM OKCHIA
cepeopa(l) u rugpoxcumom wmemu(ll), B3ammopelcTBue Kpaxmaiaa C HOJOM),
MIPOBEICHNE MPAKTHUECKONU PaObOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3anaumn.

Boluucienuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA MJIM NPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUH).

A3oTcoiepKale OpraHuuecKue COeTMHECHMUS.

AMMWHOKHUCIIOTHI Kak aM(OTEepHbIE OpTraHUYECKUE COeNUHEHUSI. DUUYECKUE U
XMMHUYECKHUE CBOMCTBA aMHMHOKHUCIOT (Ha mpuMepe TINIMIMHA). buomoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuanl.

benkn kak mnpuUpoAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHusa. llepBuuHasi,
BTOpPUYHAs M TpPETUYHas CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINHU Ha OCJIKU.

OKCIEepUMEHTAIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB M HX MPEBpaICHUN:
HaOJII0JICHUE U OINKCAHUE JEMOHCTPALMOHHBIX OMNBITOB: JIEHATYypalus OEIKOB MpHU
HarpeBaHUM, IIBETHHIE PEAKIIMKU OCJIKOB.

BricokoMouieKkyIsipHbIe COeTUHEHUs]

OCHOBHbBIE TIOHSITUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMNHU, CPEAHSS MOJEKYJspHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUNA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

OKCIepUMEHTAIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB M MX IPEBpaIlCHUN:
O3HaKOMJICHHE C Oo0paslaMu MPHUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexxnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBSI3€M NPU U3YYECHUM OPraHMYECKOW XUMHHU B
10 xiacce OCymecTBISIETCS Yepe3 UCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSITUH, SIBISIOMIMXCS CUCTEMHBIMHU IJI OTHAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE MOHATHS: SIBICHHE, Hay4YHbIA (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJM3, CHUHTE3, KiacCU(UKalMs, MEPUOAUYHOCTh, HAOIIOIECHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE.



®dusmka: MaTepusi, DHEPIHs, Macca, aroM, DJJEKTPOH, MOJIeKyJa,
DHEPreTHYECKUN YPOBEHB, BEIIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA,
(pU3MUECKIe BEIMYNHBI M SAMHUIIBI UX U3MEPCHHUS.

buonorus: xierka, opraHm3m, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OWOIIOTUYECKH aKTUBHBIC BeliecTBa (OCIKH, YIICBOIBI, IKHPHI,
bepMeHThI).

['eorpadusi: MUHEpaBI, TOPHBIE MOPOJIBI, MOJIE3HBIE HCKOMAEMBIE, TOILIHBO,
pecypchl.

TexHomorus: muUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBLHOTO THTaHHS,
MOIOIIIUE CPEACTBA, JEKAPCTBEHHBIE M KOCMETUYECKHE Iperaparbl, MaTepuajIbl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMUMHH

XUMHUUYECKHH 2JIeMEHT. ATOM. SIIpo aToMa, U30TOMBI. DIEKTPOHHAS 000JI0UKA.
DHepreTUYecKre ypPOBHU, MOAYPOBHH. ATOMHBIE OpOWTaid, S-, P-, - 3JIEMEHTHI.
Oco0eHHOCTH paclipeielieHUsl 3JIEKTPOHOB MO OpOUTaIsiM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOH(PUTYpaIHs aTOMOB.

Ilepnognueckuit 3akoH u llepuonnueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U Ileproanyeckoil CHCTEMBI
xumudeckux anemeHtoB JI. M. MeHneneeBa ¢ COBpPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHS CBOWCTB XUMHUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB 0 TPyIIaM U MepruojiaM. 3HauYeHUe
MEPUOIUYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BeniecTBa. XHUMHUYECKas CBA3b. BuHIbl XWMHYECKOW CBSI3U
(KOBaJIGCHTHasi HEMOJISIpHAsT M TOJIIpHAsi, MOHHAs, MeTajuinueckas). MexaHU3MbI
oOpa3oBaHUs KOBAJCHTHOW XMMHUYECKOW CBsi3M (OOMEHHBIH M JIOHOPHO-
akienTopHblil). BopoponaHas cBs3b. BalleHTHOCTb. NEKTPOOTPULIATEIIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BeniecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MTOCTOSHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAJIMYECKON PELIETKHU.

ITonsTue o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
Maccosast 10151 BelecTBa B pacTBOpE.
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Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenkmatypa
HEOPTaHUYECKUX BEHIECTB. [ €HETHYecKas CBA3b HEOPraHWYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuus.  Kraccudukanus — XUMHUECKMX — peakuuid B
HEOPTaHUYECKOM U OPraHUYECKOW XUMHUH. 3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOH
COXPAHEHHUS U MPEBPALIEHUS IHEPTUU NTPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XUMHYECKOE€ paBHOBecue. DakToOphl, BIMSAIOIME HA COCTOSIHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutuyeckas auccouuanus. CuiapHbie U cinadblie dnekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

DKCHEPUMEHTAIbHBIE METOJbl H3YYEHHUS BEIIECTB W HUX MPEBPAIICHUN:
neMoHcTpauus Tadmuy «llepuoanueckass cucreMa XUMUYecKUx 3ieMeHtoB 1. .
MengeneeBay, W3ydyeHUE MOJAENECH KPUCTAJUIMYECKUX pEUIETOK, HaOMI0JIEHWE U
ONKCAaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3ioKEHUE MEPOKCHUIA
BOJIOpPOJA B MPUCYTCTBUM KATAIU3aTOPA, ONPEIEIIEHUE CPElbl PACTBOPOB BEILIECTB C
MOMOIIbIO YHUBEPCAIBHOTO HHIUKATOpA, PEaKlMd MOHHOTO OOMEHa), MPOBEICHUE
MPaKTUYECKON paboThl «BiusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum».

Pacuérnbie 3anaum.

Pacuéter 1O ypaBHEHUAM XUMHUYECKMX pEaKIUd, B TOM  YHCIE
TEPMOXUMHUYECKHAE PACUYETHI, PACUETHI C UCIOJIB30BAHUEM IOHITUSA «MaccoBas J0JIA
BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeranmnel.  Ilonoxkenume HemetayuioB B llepuogumueckoir  cucreme
xumuueckux anemeHTtoB J[. M. MeHneneeBa M OCOOCHHOCTH CTPOCHHUSI aTOMOB.
duznyeckre CBOICTBA HEMETAJUIOB. AJJIOTpONUST HEMETAUIOB (Ha mpuMepe
KHCJI0Opoaa, cephl, hochopa u yriaepoaa).

XUMHUYECKUE CBONCTBA BaXKHEHIIHMX HEMETAUIOB (TaJIOTEHOB, CEphl, a30Ta,
docdopa, yriepoaa u KpeMHHUS) U UX COSTUHEHUN (OKCUIOB, KHCIOPOICOICPKAIINX
KHUCJIOT, BOJOPOJHBIX COCTMHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUMU.

Meramnsl. Ilonoxenune MertamwioB B llepuonuueckod cucreme XMMHUYECKHUX
anemenToB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUSI 3IEKTPOHHBIX O0O0JIOYEK
aToMoB MeTamioB. OOume Qusnyeckue cpoiicTBa MetamioB. CrjlaBbl METaJIOB.
DNEKTPOXUMHUYECKHUI psAJT HAPSHKEHUI METAIIJIOB.
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XUMHUYECKUE CBOMCTBA BAXKHEUIIMX METAIJIOB (HATpPUM, Kalaui, KalablUW,
MarHuiu, alfOMUHUN, IIUHK, XPOM, KeJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl mojydeHuss MeTauioB. IIpuMeHeHHne MeTaluioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB M MX IPEBpAICHUN:
U3y4YCHUE KOJUICKIMM «MeTauibl W CIUTaBbD», OOpPa3Il0OB HEMETAIIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/la4, HaOJIOJACHUE U OMNUCAHUE JEMOHCTPAIMOHHBIX H
7a00pATOPHBIX OMNBITOB (B3aMMOJCHCTBHE THAPOKCUIA ATIOMHUHHUS C PACTBOPAMH
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIJIOB).

PacuétHpie 3agaun.

Pacuérel maccel BemecTBa WM 00bEéMa Ta30B IO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO M3 YYaCTBYIOIIMX B pPEAKIMU BEIIECTB,
pacu€Tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIA OJJHO U3
BEIIECTB UMEET IPUMECH.

XUMHSA ¥ )KU3HDb

Ponp xuMum B 00ECIEUCHHHM HKOJOTHUYECKOM, DHEPreTHUYECKOM M IHINCBOM
0€30MacHOCTH, Pa3BUTUM MeIUIMHBL. [loHATHE O HAy4YHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKHX PEAKIUU.

[Ipencrapienus: 06 0OMMX HAYYHBIX MPUHIMIAX TPOMBIILICHHOTO TOJTYYEHUS
Ba)KHEUIIINX BEILIECTB.

UenoBek B MHpE BEHIECTB M MATEPHUATIOB: BAKHEWIIHNE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepHUabl, KPACKU, CTEKJIO, KEpAMHUKa, MaTEpHUAJIbI
JUISL DIICKTPOHUKH, HAHOMAaTEpHaslbl, OPTaHUYECKUE U MUHEPAIbHBIC YI0OPCHHMS.

XuMHUsL WU 3J0pOBbE YEJIOBEKA: IPABWIA MCIOJb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBuja 0€30MaCHOTO MCITONIB30BaHUS IperapaToB ObBITOBON XWMHH B
MMOBCEIHEBHOM KM3HU.

MexnpeaMeTHbIe CBS3H.

Peanmzanust  MEXNpeIMETHBIX  CBSI3éM  NpU  W3YyYeHMH  oOmen U
HEOpraHndecko xuMuu B 11 Kiacce OCyHIECTBISIETCS 4epe3 MCIOJb30BAHUE Kak
OOIUX €CTeCTBEHHO-HAYYHBIX MOHATUMA, TaK U TIOHITHH, SBISIFONINXCS CUCTEMHBIMU
JUISL OTIAEIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O [IUKJIA.

OOmme ecTeCTBEHHO-HAyUYHbIE TMOHATUS: HAay4YHBIA (HaKT, THMOTE3a, 3aKOH,
TEOpHUsS, aHAIM3, CHHTE3, KiIacCU(pUKAIUsA, TIEePHOIUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHNE, SIBJICHUE.

®du3uKa: MaTepus, SHEPrusi, Macca, aTom, JIEKTPOH, NMPOTOH, HEUTPOH, HOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIA, SHEPTreTUUYECKUI YPOBEHb, BEILIECTBO, TEJO,
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00BEM, arperaTHoe COCTOSHHE BEIIeCTBA, (M3MYECKUE BEIMYMHBI M CIUHUIIBI MX
MU3MEpPEHUS, CKOPOCTb.

buonorusa: knetka, opraHmsM, JKocucTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIC MOPOIBI, MOJE3HBIE MCKOMAeMbIC, TOILIUBO,
PECYPCHL.

TexHONmOorusA: XUMHUYECKAsl MPOMBIIIJICHHOCTh, METAJUIyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MaTEPUAIIOB, CEIBCKOXO3AMCTBEHHOE MPOU3BOJACTBO, MUIIEBAs
IIPOMBIIIJICHHOCTS, dbapmaneBTUUECKast IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKUX IpernaparoB, MIPOU3BOJACTBO KOHCTPYKLHMOHHBIX MAaTEpPHAJIOB,
AJIEKTPOHHAS MPOMBILLIEHHOCTb, HAHOTEXHOJIOTUH.

IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O
HPEIMETA

JINYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
oOydJaromuMHuCsS TMpOTrpaMM CpeaHero ooOmero oOpa3oBaHus (JIUYHOCTHBIM,
METanpeIMETHbIM U  MNpeaMeTHbIM). HaydHo-MeTonuueckol  OCHOBOM  Jyist
pa3pabOTKU TUJIAHUPYEMBIX PE3yJIbTATOB OCBOCHMS MPOTPpaMM CpeaHEro oOIero
00pa3oBaHus SIBISIETCS CUCTEMHO-AESATEIbHOCTHBIN TTOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JIEATEIHLHOCTHBIM TMOJXOJIOM B CTPYKTYpeE
JUYHOCTHBIX PE3YJIbTAaTOB OCBOCHHUS MpeaMeTa «XUMUsS» Ha YPOBHE CPEIHEro
o01iero oOpa3oBaHus BBIJCICHBI CIICIYIOIINE COCTABIISIOININE:

OCO3HaHHE OOYYAIOIIMMHUCI POCCHHCKOW TPaXKIaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUYCHHUIO;

I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKJICHHM JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroOIMXCS PYKOBOJCTBOBATHCSI B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, MPUCYIIUMH LEJIOCTHON
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJU4KMe MPABOCO3HAHUS JKOJOTUYECKOW KYJIbTYPhl M CIIOCOOHOCTU CTaBHUTh
LEJIN U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pPE3yNbTAaThl OCBOEHUS MNpeAMETa «XHUMHS» JOCTUTAKOTCA B
€MHCTBE Yy4eOHOM ¥ BOCHUTATEIbHOW JIEATEILHOCTH B COOTBETCTBUU C
TYMaHUCTHUYECKUMHU, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH U

13



ujiealaMi POCCUNCKOTO TPaKIaHCKOTO O0IIECTBA, MPUHITHIMU B OOIIECTBE HOPMaMU
W TpaBUJiaMUd  TOBEJIEHUS, CIOCOOCTBYIOIIMMHU IpoIleccaM  CaMOIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIMXCH.

JINYHOCTHBIE  pE3yJbTAaThl OCBOEHUA IpeaMera «XUMHUSD»  OTPAKAIOT
c(OPMHPOBAHHOCTh ONBITA TO3HABATEIHPHOM W TPAKTUYECKON ACATEIHHOCTH
OOyJarOIIMXCs 10 pealn3aIliy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YaCTHU:

1) rpa:knaHCcKOro BOCIMTAHMS:

OCO3HaHUsI 00YYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IpaB U O00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSAIKY;

NPEACTAaBICHUS O COLMAIBHBIX HOpPMAax U MpPaBUIaX MEKIMYHOCTHBIX
OTHOILICHHUI B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOU TBOPYECKOU ACATEILHOCTH MPU CO3JaHUH YUEOHBIX
MIPOEKTOB, PEIICHUM YYE€OHBIX U MO3HABATEJIbHBIX 3a7a4, BHIOJHEHUN XUMHYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHUMATh M TPUHHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU AESITEIBHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:

IIECHHOCTHOTO OTHONIEHUSI K HUCTOPUYECKOMY M HAaydYHOMY HaCJEIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHHUSI K TMPOLIECCY TBOpPUECTBa B OOJACTH TEOPUM U MPAKTUUECKOTO
MPUMEHEHUSI XUMHUM, OCO3HAHUSI TOTO, YTO JOCTHXKCHHUSI HAyKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJCHUHN,  KPOMOTJIMBBIX  DKCHEPUMEHTAIBHBIX  MOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeca 1 MO3HABATEIbHBIX MOTUBOB B MOJYYEHHUH U MOCIEAYIOIEM aHAITN3E
uH(OpMAITUU O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CITIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3AHHBIE C XUMUYECKUMU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOpPaIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEICHUE U TOCTYNKHW CBOUX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM W OCO3HAHUE TOCIEACTBUU H3THUX
MIOCTYTKOB;

4) ¢dopMupoBaHus KYJbTYPHI 310POBbSI:
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MOHUMAaHUs IIEHHOCTEH 3J0poBOro M Oe3zomacHOro oOpasza  JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (pu3nyeckoMy u
MICUXUYECKOMY 3/I0POBBIO;

cOOJIFOZICHUS TIpaBWJI 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MMOHMMAHUSl I[IEHHOCTH TpPaBUJ HUHAUBUIYAJIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TOCJECACTBUA M HEMPUSATUS BPEAHBIX MPUBBIYEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4eOHO-HCCIIeIOBATEIbCKOMN
JEATEeIIbBHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKOU U IPYTUX BUJIAX JEATECIbHOCTH,

YCTAHOBKHM Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUUECKUX 3aJ]1a4 COI[UATBLHOMN
HaIpPaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

HMHTEpeca K MPAKTUYECKOMY M3YUEHHIO MpodecCUil pa3iudyHOoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUUN 110 XUMHUH;

yBaXKEHUS K TPYY, JIOJISIM TPY/Ia U PE3yJIbTaTaM TPYAOBOH JESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIYAJTbHONW  TpPaeKTOPUU
oOpazoBaHus, Oyayiei npodeccuu u peann3anui COOCTBEHHBIX )KU3HEHHBIX TJIAHOB
C Yy4€TOM JIMYHOCTHBIX HWHTEPECOB, CIHOCOOHOCTEW K XUMHUHM, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IIEJI€CO00pa3HOT0 OTHOIICHUS K TMPUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHUMAaHUSl TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MpoOIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbI;

OCO3HaHMsI HEOOXOIUMOCTH UCTIONB30BAHUS TOCTHKCHUN XUMUU JIJIs1 pEIICHUS
BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOTB30BAHUS;

AKTUBHOTO  HENPUATUS  JACUCTBUM, NPUHOCAIIUX BpPEH  OKPYkKarOIIEeu
MPUPOIHON Cpelle, YMEHHUS TMPOTHO3MPOBATH HEOJATONMPHUATHBIE HSKOJOTUYECKUE
MOCJIC/ICTBUS MPEANPUHIMAEMBIX ACHCTBUHN U TPEIOTBPAIIATD UX;

HaJIMYusl Pa3BUTOIO SKOJIOTMYECKOTO MBIILUICHHS, YKOJIOTUYECKOU KYJIBTYPHI,
OMbITA JEATEIIBHOCTH SKOJIOTMYECKON HAIMPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS
UMHU B MO3HABaTEIbHOM, KOMMYHUKATUBHON U COIIMAJIbHOW MPAaKTUKE, CIOCOOHOCTU
Y YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUU XeMOpoOuu;

7) IEHHOCTH HAYYHOTI'O MO3HAHMS:
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c(OPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

NOHUMaHUsl CHeUU(PUKA XUMUUM KaK HayKd, OCO3HaHUs €€ poJid B
GbOpMHpPOBAaHUU PAIMOHATLHOTO HAYYHOTO MBILIUICHUS, CO3/IaHUU IEJIOCTHOTO
IpeCTaBICHUS 00 OKPYXKAIOLIEM MHpE KaK O €IWHCTBE MPHUPOIBl U YEJIOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHHH TMpOoOJeM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOEKIEHHOCTU B 0CO00I 3HAUMMOCTH XUMHUH [IJIs1 COBPEMEHHOW LUBHIIA3AIUU:
B €€ T'YMaHUCTUYECKON HAMpPaBICHHOCTH M BXKHOW POJIM B CO3JaHUM HOBOM 0a3bl
MaTepUaIbHONW KyJIbTYpbl, PELUIEHUH TTI0OATBHBIX MPOOJIEM yCTOHYMBOIO Pa3BUTHUS
YeJI0OBEYEeCTBA — CBIPbEBOM, DHEPreTUYECKOM, TMHINEBOM M  SKOJOTHYECKOU
0€30MMacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECTICYCHUH YCIOBHM YCIEIIHOTO TpyJa U
IKOJIOTUYECKH KOMGPOPTHOM KUZHU KaXKA0TO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH  METOJIOB
MO3HAHMS, HWCIOJB3YEeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
NOJTlydyaeMble 3HaHMS JUIsl aHau3a U OOBSCHEHUS SIBJICHUM OKpY’KAIOLIEro Mupa u
IPOUCXOAAIINX B HEM M3MEHEHMH, YMEHUs JielaTb OOOCHOBAHHBIE 3aKJIFOUEHUS Ha
OCHOBE HAay4HbIX ()aKTOB M MMEIOIMXCS JAHHBIX C II€JIbIO MOJYUYEHHUsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO ~HWCIIOJIb30BaTh XWMHUYECKHE 3HAHUSA IS
peleHus mpooOieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKON IS TENBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTM K  HENPEphIBHOMY  OOpa3oBaHUI0 U
caMO00pa30BaHUIO, K AaKTHUBHOMY IIOJIy4EHHIO HOBBIX 3HAaHMM 10 XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pas3nudHbIX chepax mpodeccruoHalbHON
JESITEIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS Y4eOHOTO mpeaMera «XuMus» Ha
YPOBHE cpeaHero o0I1iero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE TUISt dbopmupoBaHUSs MHUPOBO33PEHUS oOy4Jaromxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHSTHS, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHBI MuUpa U COeuu@uKy METOAOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHUs, SBICHUE,
npoliecc, CUCTEeMa, Hay4YHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCCIeA0BaHNEe, HAOTIOIeHNEe, U3MEPEHUE, IKCIIEPUMEHT U IPyTHe);
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YHUBEpCalIbHbIC y4eOHBIE ICHCTBUA (ITO3HABATENIbHBIE, KOMMYHUKATUBHbBIC,
peryisaTuBHbBIC), obecrnieunBaromye GopMupoBaHue (PYHKIIMOHAIBHOW TPaMOTHOCTH
U COITMAJIbHOM KOMIIETEHIIUA 00yYarOITUuXCs;

CITIOCOOHOCTh 00YUAIOIINXCS UCTIOJBb30BaTh OCBOSHHBIE MEKIUCITUIIIIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHWS W  yHUBEpPCAIbHBIC  ydeOHBIE  JEHCTBUA B
ITIO3HABATEJIbHON U COLMAIIBHON MTPAKTUKE.

MeranpenMeTHbIEe PE3ydbTaThl OTpPaXalOT OBJIAJACHUE YHUBEPCAIbHBIMHU
y4eOHBIMHU TTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUSIMU.

OBiaagenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH NMO3HABATeJIbHBIMU
NEUCTBUSMM:

1) 6a30Bble JIOrHYECKHE TeHCTBHA:

CaMOCTOSITENIbHO (DOPMYIMPOBAThH U aKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpEeNeNiaTh 1eJIu JACATEeNbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C IMOCTABJICHHBIMU IIEJISIMU;

WCIIOJIb30BaTh IIPM OCBOCHUW 3HAHUM MNPUEMBI JIOTMYECKOTO MBIIIICHUS —
BBIJICJISITh XApPAKTEPHbIC MPU3HAKU TOHATUM W YCTaHABJIMBATH HUX B3aUMOCBSA3b,
HCIIOJIB30BaTh COOTBETCTBYIONINE MOHATHS JJI1 OOBSICHCHUS OTICIBHBIX (DAKTOB
SIBIICHUI;

BBIOMpATh OCHOBaHUS M KPUTEpUM IS KJIAacCU(PUKAIMU BEHIECTB U
XAMHUYECKUX PEaKIUN;

YCTAaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOHWTH JIOTHYSCKHE PACCYKJICHHS (MHAYKTUBHBIC, JCAyKTUBHBIC, TIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pPaccMaTpHUBAEMbIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSITh B MPOIECCE MO3HAHUS, MCIOJIB3YEMbIe B XMMHUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIU, MTPEOOPA30BLIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUYECKUM
3HaK (CMMBOJ) DJIEMEHTa, XuMU4Yeckas GopmyJsia, ypaBHCHHUE XUMUUECKON peakinuu —
NpU PEIICHUH YYEOHBIX ITO3HABATENIbHBIX MW TMPAKTUYECKUX 3a/Jad, MPUMEHATH
Ha3BaHHbBIC MOJICJIbHBIC TIPEJICTABICHUS JJIl BBISBICHUS XapaKTEPHBIX IMPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e HcCCIIeI0BaTEIbCKHE TeHCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAYyYHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
peakuuii;

dbopMyIUpoBaTh EIU W 3a7a4l UCCIEOBAHUSI, UCIIOIh30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITETbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA
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MO3HAHUS W OCHOBBHI JIsi ()OPMHPOBAHUS THUIIOTE3BI IO TMPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJQJIeTh HAaBBIKAMU CaAMOCTOSITEJILBHOTO IJIAHUPOBAaHUST W  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HAONIONATH 3a XOJOM
mpolecca, CaMOCTOATEIbHO TMPOTHO3UPOBATH €ro pe3ynbTaT, (OopMyIupOBaTh
00O0OIIEHNs] U BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIENOBATENbCKOW M MPOCKTHOU
NEeSATEIbHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY
METO/IOB pEHICHUsl TMPaKTUYECKHX 3a/lady, NPUMEHEHUIO pPa3JIMYHBIX METO/OB
MO3HAHUS.

3) pabora ¢ uHpopmManmeii:

OpHUEHTHUPOBAThCS B PA3NMYHBIX HCTOYHHWKAX WHpopManuu (Hay4dHO-
MOMYJISIpHAs JTUTepaTypa XUMUYECKOTO COJEPIKaHUs, CIIPABOYHBIE TTOCOOUS, PECypChl
WuTepHera), aHanu3upoBaTh HWHG(OPMALMIO  pPA3IUYHBIX BUJIOB H  (OpM
MPEICTABIICHUS], KPUTUUECKH OIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTD;

dbopMyIHpOBaTh 3aMpPOChl U MPUMEHSTH Pa3TUYHbIE METOJIbI MPHU MOUCKE U
orbope wuHpOpMAIMK, HEOOXOAUMON 1  BBINOJHEHUS  Y4eOHBIX  3ajaad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOJIL30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTHMalbHYIO  (OpMy  TMpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KQUECTBE CPEACTBA MPHU Pab0Te C XMMUYECKOM
uHdopMaIuen: TPUMEHSITh MEXIpeaMeTHbIe ((DU3NYECKHe W MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCTIONB30BaTh M MPEoOpa3OBBIBATh  3HAKOBO-CHMBOJHMYECKHE CpEICTBA
HaTJISTHOCTH.

OBJajieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOIIPOCHI MO CYIECTBY OOCY>KJaeMOM TeMbl B XOJI€ JHAJIOTa W/WIU
JMCKYCCUH, BBICKA3bIBaTh UJieU, (DOPMYIUPOBATH CBOM MPEJIOKEHUSI OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHON 3a/1a4K;

BBICTYNATh C TMPE3CHTAIMECH pe3yabTaTOB IO3HABATEIHLHON NESITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMHU MPU BHINIOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKOH padOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealu3aluy y4eOHOro mpoekTa u (opMyIupoBaTh BHIBOABI IO
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pe3yiapTaTaM MPOBENEHHBIX MCCIENOBAHUN MyTEM COTJIACOBAHUSA TMO3UIMM B XOJ€
00CyKIeHUsI 1 0OOMEHAa MHEHUSIMHU.

OgyageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH e CTBHSIMH:

CaMOCTOSITENIPHO IUJIAHMPOBaTh U OCYILECTBIATh CBOI I103HABATEJIbHYIO
JeSITENIbHOCTD, Ompenensisi e€ [end W 3a7add, KOHTPOJIHMPOBaTh M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeAJiaraeéMblii  aNTOpUTM JACUCTBHIA  TIpU
BBIIIOJIHEHUH YYE€OHBIX M MCCIEIOBAaTEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBIN CIMOCOO WX pelIeHUS ¢ Y4YETOM TMOMYYCHHMsS] HOBBIX 3HAHUUA O
BELIECTBAX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIILHOCTH Ha OCHOBE CaMOaHaIN3a U
CaMOOLICHKHU.

INPEJAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHmdeckas XUMHS»
OTpaXkaroT:

chOPMHUPOBAHHOCTh  TPEACTABICHUM O  XUMHUYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, POJIM XUMUU B TIO3HAHUU SIBJICHHUU MPUPO/IBI,
B (OpMUPOBAaHWHM MBINUICHUS W KYyJbTYpbl JIMYHOCTH, €€ (QYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOW IS PEIICHHs MPAKTHUYECKUX 3a/ad W IKOJOTHUYCCKU
00OCHOBaHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie;

BIIQJICHUE  CHUCTEMOW  XWMHUYECKHX  3HAHWHA,  KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATHUS (XUMHUYECKHI 2JIEMEHT, aTOM, DJICKTPOHHAsI 000JI0UKa
aToMa, MOJIEKYJia, BaJCHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTh, XWMHUYECKasl CBS3b,
CTpykTypHas ¢opmyna (pa3BEpHyTas U COKpamiéHHas), MOJb, MOJIApHAas Macca,
MOJISIDHBI  O0BEM, YTJIEPOAHBIA CKeNeT, (YHKIMOHAIbHAS TpyMma, paaukal,
WU30MEpHsI, U30MEPhI, TOMOJIOTHYECKUI PSII, TOMOJIOTH, YTJIEBOIOPOIBI, KUCIOPO U
a30TcojiepKalllie COEAWHEHUS, MOHOMEp, TOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC ~ COCIMHCHHUS); TEOPUU W 3aKOHBI (TCOpUS CTPOCHUS
opraHuveckux BemecTB A. M. ByrtinepoBa, 3aKoH COXpaHEHHS] MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECCKUE 3HAHUSA,
JIeKaIue B OCHOBE MIOHUMAHMSI IPUYUHHOCTH M CUCTEMHOCTH XUMHYECKHUX SIBJICHUH,
(bhaKTOJIOTUYECKUE CBENIEHUS O CBOMCTBAaX, COCTaBE, IMOJIYYEHHUHU M O€30macHOM
UCTIONIb30BaHUU BAKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY W MPaKTUYECKOU
JIESITEIIbHOCTH YEJIOBEKA;
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c(hOpPMHUPOBAHHOCTh yYMEHUH BBISBISATH XapakTEPHBbIC MPU3HAKU TOHSITHH,
yCTaHaBJIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIHUE MOHSTHUS TpU
OMKMCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHMYEeCKUX COSANHEHU;

c(hOPMHUPOBAHHOCTh YMEHUH HCIOJIB30BATh XUMHUYECKYI0 CHMBOJUKY JUIs
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAILIEHHOMN) (hopMyJT
OpPTaHUYECKUX BEIIECTB M YPAaBHECHUN XUMUYCCKUX PEAKIINA, H3rOTABIUBATH MOICIIN
MOJICKYJT OpPTraHWYECKHWX BEMICCTB I HWUIIOCTPAIlMA WX XHMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATh NPUHAAJIEKHOCTh H3YyUEHHBIX
OpraHMYECKUX BEIIECTB IO MX COCTaBy M CTPOCHUIO K OINPEACIEHHOMY
KJIaccy/Tpynmne coeauHeHUd (YriaeBOAOPOJIbI, KHUCJIOPOA U  a30TCOJEpXKaIlue
COCIMHCHUS, BBICOKOMOJICKYJISIPHBIC COCIAMHCHMS), JaBaTh WM Ha3BaHHUS 10
cuctematudeckoir HomeHkiatype (IUPAC), a Takke NpUBOAWTH TPHUBHAIHHBIC
Ha3BaHUS OTACIBHBIX OPraHWYECKUX BEIICCTB (ITWJICH, MPOIMJICH, AaIleTHJICH,
STWICHTJINKONb, TIUIEPUH, (QeHoN, (opManbaeruy, areTalbIeTha, MypaBbHHAS
KHUCIJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAsl KUCJIOTA, CTE€APUHOBAsI KHUCIOTa, TIIIOKO3a,
bpykTO3a, Kpaxmall, IeJUII0I03a, TJIUIHH);

c(OPMHUPOBAHHOCTh yMEHHUS OMPENEIATh BUIBI XUMHYECKOW CBS3U B
OpPTaHUYECKUX COSTUHEHUSIX (OJUHAPHBIC U KPATHEIC),

c(hOPMHPOBAHHOCT, YMCHHSI TPUMEHATH TIOJOKCHHUS TEOPHH CTPOCHHUS
oprannueckux BemectB A. M. BytnepoBa s 00OBSICHEHHS] 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh COCTaB, CTPOCHUE, (hU3UUECKUE
U XMUMHYECKHE CBOMCTBA THUNUYHBIX TPEJICTABUTENICH PA3JIMYHBIX  KJIACCOB
OpraHWYeCKUX BeIlecTB (MeTaH, 3TaH, dTUJICH, MPONUJICH, alleTHIICH, OyTaaueH-1,3,
MeTuinoyTaaueH-1,3, 0eH30J, METaHOJ, 3TaHOJ, dTUJICHTIUKOJb, TIUIEPUH, (HEHOM,
aleTajbJerul, MypaBbUHAs U YKCYCHasl KHUCJIOTHI, TJIIOKO3a, Kpaxmal, MeJUII0JI03a,
aMUHOYKCYCHasl KHCIJIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXIYy HHUMHU
YPaBHCHUSMH COOTBETCTBYIOIIMX XUMHUYCCKUX PpEAKIUH C HCIOJIb30BaHHEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh MCTOYHHKHU YTIJIEBOJIOPOTHOTO
ChIpbs (He(pTh, MPUPOMHBIN Ta3, Yroyb), CIIOCOOBI UX MEPEPaAOOTKH U MPAKTUUECKOE
pUMEHEHUE TPOIYKTOB MepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIUMCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEHIECTBA WJIM MPOAYKTa
peaKIMK M0 U3BECTHBIM Macce, 00BEMY, KOJUYECTBY OAHOTO M3 MCXOJHBIX BEIIECTB
WIM NPOAYKTOB PEAKIINH);
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c(hOpMHUPOBAHHOCTh YMEHUH BIAIETh CHCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX
Hay4YHOT'O NTO3HAHUS, UCIIOIb3YEMBIX B XUMUHU MPHU U3YYEHUU BEIIECTB U XUMUYECKUX
sBJIeHUN (HaOJo/IeHne, U3MEpPEHUE, IKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BATh
CUCTEMHbIE XUMUYECKHUE 3HAHUS JIJISI IPUHSTHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BEIECTBAMHU U UX IPUMEHEHHEM,;

c(hOpMHPOBAHHOCTh YMEHHUH COOJIOATh TMpaBUja TMOJb30BAHUS XUMHYECKOM
MOCYy/IOl M J1TadOpaTOpHBIM OOOPYJIOBAaHMEM, a TakKe NpaBUjia OOpalleHUus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH MO BBIMOJHEHHUIO JaOOpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATH U  BBIMOJHATH XUMHUYECKHI
HKCIEPUMEHT (TpEBpallleHUs] OPraHUYECKUX BEILECTB MpPU HArpeBaHUU, MOIy4YCHUE
ATUJIEHA U U3YYEHHE €r0 CBOMICTB, KAUECTBEHHbBIE PEAKLMNA OPraHUYECKHX BEILECTB,
JeHaTypauus OeJIKOB IPU HarpeBaHUH, IBETHBIE PEAaKLUHU OEIIKOB) B COOTBETCTBUU C
IpaBUJIaMHU TEXHUKU 0€30MacHOCTH MPU OOpAIIEHUH C BEIIECTBAMH U JIA0OPATOPHBIM
000pyZOBaHUEM, NPECTABIATh PE3YyIbTaThl XUMUYECKOIO SKCIEPUMEHTA B (opMe
3allUCU ypPaBHEHHUH COOTBETCTBYIOIIMX peakuuil M (OpMyJIHpOBaTh BBIBOABI Ha
OCHOBE 3TUX PE€3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUH KpPUTHYECKH aHAJIU3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4aeMyld M3 pa3HbIX MCTOYHUKOB (CpeACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMHUPOBAHHOCTH ~ YMEHHMH  COOJIOaTh  MpaBWia  AKOJOTHYECKU
LEJIeCO00pa3HOro TOBEACHUS B OBITY W TPYNOBOH MAESATENBHOCTH B IEJSIX
COXpPaHEHHUsI CBOETO 3J0pPOBbS M OKPYKAKOUIEH NPUPOIHON Cpeapl, OCO3HABATh
OMACHOCTh BO3JCHCTBHSI HA >KMBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHHUYECKUX
BEIECTB, MOHUMasi cMmbica mnokazatens [IJIK, moscHsaTh Ha mpumMepax crocoObl
YMEHBUIEHUS U NPEIOTBPAILECHHS X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa,;

UIst 00yYaroumxcsi ¢ OrPaHMYEHHBIMU BO3MOKHOCTSMH 3[I0POBbS: YMEHUE
NPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYNHBIX METOAAaX II0O3HAHMS BEUIECTB U
XUMUYECKUX SIBJICHUM;

JUIA  CIENbIX M ClHa0OBUASAIIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins juist 3amucu XUMHYECKUX

dbopmy.

11 KJIACC
[IpeameTHbie pe3yabTaThl OcBOeHMsS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAKAIOT:

21



c(OPMHUPOBAHHOCTh  TMPEACTABICHUM: O  XHMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B MTO3HAHUU SIBIICHUI TPUPOJBI,
B (OpMUPOBAHMM MBIIUICHUS M KYJbTYpbl JHYHOCTH, €€ (PYHKIMOHAIbHOU
I'PaMOTHOCTH, HEOOXOAMMOW ISl PEIICHHs] MPAKTHUYECKUX 3a/lad U SKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHON CpeIe;

BJIAJICHUE  CHCTEMOM  XUMHYECKHMX  3HAHUW,  KOTOpAas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHITUS (XMMHUYECKHH DJIEMEHT, aroM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOWUTATM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJSPHBIA O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHUS, XUMUYECKas CBS3b
(koBaJIeHTHasi, MOHHAsl, METAJUTMYECKasi, BOJOPOIHAs), KPUCTALTMYECKAs PEIIETKa,
TUINBl ~ XMMHUYECKUX  PEAKUHMM, PacTBOp,  DBJIEKTPOJIUTBL,  HEDJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAST ~ JTUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMUYECKON peaKIMi, XUMHUYECKOE pPAaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
ANEKTPOJUTHYECKON AUCcolMalny, nepuoanueckuii 3axkoH /. 1. MenneneeBa, 3aKoH
COXpPAaHEHMSI MacCChl BEIIECTB, 3aKOH COXPAHEHHS WM MNPEBPAILCHUS DHEPIUU IIPU
XUMUYECKUX  pEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUNA S3BIK  XHWMHH,
MHPOBO33PEHUYECKME 3HAHUSA, JIEKAIlMEe B OCHOBE IIOHUMAaHUS NPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DAKTOIOTMUYECKHE CBEICHHS O CBOMCTBAX,
COCTaBE, MOJYYEHHH M 0O€30MaCHOM HCIIOJIb30BAHUM BAXKHEMIIMX HEOPraHWYECKHX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA,

c(hOPMUPOBAHHOCTh YMEHUW BBISIBISATH XapaKTEPHbIC NPHU3HAKU TOHSATHIA,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHSA IIPH
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHUN UCIIOJIB30BATh XUMHUYECKYIO CHMBOJUKY JUIs
coctaBieHust  GoOpMysa  BEHIECTB W yYpPaBHEHUW  XUMUYECKUX  PEaKIIUi,
cuctematudeckyto HomeHkinarypy (IUPAC) u TpuBmanbHbIE HAa3BaHUS OTIEIHHBIX
HEOPTraHWYEeCKUX BellecTB (yrapHblid Ta3, YIJEKHUCIbIA Tra3, amMMHuaK, TamiéHas
U3BECTh, HETallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUW ONMPEIENATh BAIGHTHOCTh U CTENEHb OKHUCIICHUS
XAMHUYECKUX 3JJIEMEHTOB B COCIWHEHUAX Pa3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJIMYECKasi, BOJAOPOJHAsI) B COCIUHEHHMSX, THUII
KPUCTAUTMYECKON PpEIIETKA KOHKPETHOrO BelllecTBa (aTOMHas, MOJIEKYJIIpHas,
MOHHAs, METaJUIM4ecKasi), XapakTep cpeAbl B BOJHBIX PAacCTBOPAaX HEOPraHUYECKUX
COCJIMHECHUM;

c(hOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh NPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeiIEHHOMY Kiaccy/TpyIe
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COeIMHEHUN (TIPOCThIE BEIIECTBA — METAUIbl U HEMETAILIbl, OKCUJbl, OCHOBaHUSI,
KHUCJIOTHI, aM()OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHH PAaCKPBIBATh CMBICI MEPHOIUYECKOTO 3akoHa /JI.
N. MenpeneeBa U IEeMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOIIYIO, OOBICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIINU;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTePHU30BaATh MIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKUX dJieMeHTOB 1—4 mepuonoB Ilepuoauyeckoil CHUCTEMbI XUMHUYECKUX
anmementoB [I. M. MeHzaeneeBa, HCHONB3Yys MOHATHA «S-, P-, O-3JCKTPOHHBIC
opOuTaIN», «IHEPreTUUYECKHE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MCHEHUS
CBOMCTB XMMMUYECKMX OJJEMEHTOB M MX COCIUHEHUW 110 NEepuojaM MU Tpylrnam
[Tepnoauueckout cucteMbl XuMHUYECKUX 3iieMeHTOB [l. 1. Menneneena;

chOpMHUPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIKE
XAMHUYECKUE  CBOMCTBA  HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYHIECTBOBAHUE TE€HETHYECKOW CBSA3M MEXKAY HEOPraHMYECKUMU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHHUS KIIACCU(MUIIMPOBATh XUMHUUYECKHE PEAKIIUU TI0
Pa3IMYHBIM TIPU3HAKaM (YHUCIYy U COCTaBYy peardpyrolux BeEIIeCTB, TEIIOBOMY
ahdekTy peaknuu, U3MEHEHHUIO CTEIeHEH OKHCICHUS JJIEMEHTOB, OOpaTHUMOCTH
peakiiy, y4acTUIO KaTajanu3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHUW COCTABJISITH YPABHEHHS PEaKIUi pa3IMuHbIX
TUTIOB, TOJIHBIE U COKpAaIEHHbIC YPABHEHMS Peaklnii MOHHOTO oOMeEHa, y4WUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIIA;

chOpPMHUPOBAHHOCTh YMEHUW MPOBOJAUTH  PEAKIUH, IOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTAB PA3JMYHBIX HEOPTraHWYECKHWX BEIIECTB, pPaclio3HaBaTh
ONBITHBIM MYTEM HMOHOB, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOpaX HEOPraHUUYECKUX
BELIECTB;

c(hOPMHUPOBAHHOCTh ~ YMEHHMH  pacKphIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMi TMOCPEICTBOM COCTABJICHUSI JJICKTPOHHOTO OajlaHca
ATUX PEAKLUM;

c(hOpPMHUPOBAHHOCTh YMEHHUIM OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XHUMHYECKOM
pPEeaKIuU OT Pa3IMYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS XUMHUYECKOIO PABHOBECHS B
3aBUCUMOCTH OT BHEIIHETO Bo3aecTBus (mpunmui Jle Ilatense);

c(hOPMHUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh XHUMHUYECKHE TIPOIECCHI,
JIe)KAIIME B OCHOBE IMPOMBILIIJICHHOTO TOJYYE€HHUS CEpHOW KHUCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAy4YHBIX NPUHIUIAX MU
HKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;
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c(hOpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHS C WCIOIH30BAHUEM
MOHSTHUSL «MACCOBasi JIOJIS BEILIECTBA B PACTBOPE», 00ObEMHBIX OTHOIICHUM Ta30B MpU
XUMHUYECKUX PEaKIHUsAX, MaCChl BEIIECTBA WM 00bEMa Ta30B IO HU3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WU OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIIOBOro 3¢ ¢eKkra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIOATh MpaBUja TMOJb30BAHUS XUMHYECKOM
nocyaod u 1abopaTopHbIM OOOpyAOBaHWEM, a TakKe IMpaBWiia OOpalieHHs C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIMSIMHU IO BBIMOJHEHUIO JaOOpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATH U  BBIMOJHATH XUMHUYECKHIM
AKCIEPUMEHT (pa3fioKeHUE MEepOKCHAa BOAOpPOAA B MPUCYTCTBUHM KaTalU3aTopa,
OIpPEJIEIEHUE CPEAbl PACTBOPOB BEIIECTB C MOMOLIBI0 YHHUBEPCAIBHOIO MHAMKATOPA,
BIIMSHUE PA3JIUYHBIX (DAaKTOPOB HAa CKOPOCTh XUMHUYECKOM peakiuu, pPeaKiuu
MOHHOTO OOMEHA, KayeCTBEHHbIE pPEaKkUMuW Ha cyiabhar-, kapOoHaT- U XJIOpPHUA-
aHUOHbI, HA KATHOH aMMOHUSA, PELICHHUE SKCIEPUMEHTANbHBIX 3aJad IO TEeMaMm
«Mertamnb» u «HemeTtamiby) B COOTBETCTBUM C MPABUIIAMU TEXHUKU 0€301MaCHOCTH
npu oOpalieHuu ¢ BEIIeCTBaMU M JaOOpaTOPHBIM 000PY/IOBaHUEM, MPEICTABISATH
pe3yabTaThl  XMMHUYECKOTO  OKCIEpUMEHTa B  (Qopme 3alucu  ypaBHCHUH
COOTBETCTBYIOIIMX peakuuii u (QopMyaupoBaTh BBIBOJbI HAa OCHOBE JTHX
PE3YJIBTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKU AHAIM3UPOBATH XHUMHYECKYIO
uHopMaIUIo, TOJIYy4aeMyK) U3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);

chOpPMHUPOBAHHOCTh ~ YMEHHMH  COOJIOaTh  MpaBWiia  AKOJOTHYCCKH
I[eJIECO00Pa3HOTO TIOBEACHUS B OBITY W TPYIOBOH JCATENBHOCTH B IIEJISIX
COXpPAHEHHSI CBOErO 3JI0OPOBbSI U OKPYKAIOIIEH MNPUPOJAHOM Cpebl, OCO3HABATH
OTMaCHOCTh BO3JICMCTBUS Ha >KUBBIE OPTraHU3MbI OMPEICIEHHBIX BEIECTB, MOHUMAs
cmbicn mokazatenss [IJIK, mosicHIT, Ha mnpuMmepax CHocoObl YMEHBIICHUS U
MPEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsE 00yJaronuxcsi ¢ OTPaHWYECHHBIMU BO3MOXKHOCTSMH 37I0POBbS: yYMEHUE
MPUMEHSATh 3HAHUST 00 OCHOBHBIX JIOCTYNMHBIX METOJAaX IIO3HAHWS BEIIECTB U
XUMHUUYCCKHUX SIBICHUM;

JUISL  CHENbIX MW CJHA0OBUASMIIMX OOYYaIONIMXCS: YMEHUE MCIOJIb30BaTh
penbeHO-TOUeUHYIO0 cucTemy oOo3HaueHuil JI. bpaitns mis 3anmucu XMMHUYECKHX

bopmyiL.
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TEMATUYECKOE IINTAHUPOBAHUE

10 KJITACC
Konnyectso yacos JIIeKTPOHHBIE
Ne /it (mmudpoBsie)
HaumeHnoBanue pa3aenoB v TeM IpOrpaMMbl
pasn porp Beero HpOBGepO‘IIiI)Ie HpaKTgI‘leCKI/Ie 06PA30BATEBHbIE
paboThI paboThI pecypes!
Pasznen 1. Teopernueckue 0CHOBBI OpraHM4YECKONH XUMHUU
11 [Ipenmer opranndeckoit xumuu. Teopust CTpoeHus 3
' opraHnueckux coeauHenuii A. M. bytieposa
Hroro mo pazueny 3
Paznen 2. YraneBogopomasl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKAHBI 2
29 HenpenenbHble yriieBOAOPOIbI: alIKEHBI, 5 1
' aJIKaJUCHBI, aJIKUHEI
2.3 ApomaTH4eCcKue yriaeBoA0POIbI 2
24 [IpupoaHbIe ICTOYHHUKH YTIIEBOAOPOIOB H UX 3 1
' nepepaboTka
Hroro mo pazueny 13
Paznen 3. Kucnopopconepsxaiine OpraHnueckie CoeTuHEHUS
3.1 Cruptel. @enon 3
32 Anpneruasl. Kap6oHoBbie KUCITOTHI. CIIOKHBIE 7 1
' 3pHpHI
3.3 YrireBos! 3 1
Hroro mo pazueny 13
Paznen 4. A3oTcoaepxaiire opraHMuecKue COeTUHEHHS
4.1 AmuHbl. AMUHOKHCIOTBL benku 3 ‘
Hroro mo pazneny 3
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Paznen 5. BeicokoMONEKyIsIpHbIE COSUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34

* BBuay kparkocpouHocTu npebbiBanus oOydaromuxcs B mkoine ®I'BOY "BJIL "Oxean", oTcyTcTBUS BpeMEHHU B

y4eOHOM TEepUOAEC CMEHBI Ha M3YyUEHHE IIEJIOTO pasjena yueOHOoro mpeamera (Kypca) ¥ BPEMEHH JJIsi CaMOIOJTOTOBKU,

HCHGCOO6p33HI>IM ABIEICTCA ITPOBCACHUC ITPOBCPOUYHBIX pa60T BMCCTO pCKOMCHAOBAHHBIX KOHTPOJIbHBIX.
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11 KIIACC

KonunuecTBo yacos ONEKTPOHHBIE
udpoBkIe)
Nenm/m  HammeHoOBaHME pa3fesioB ¥ TEM MPOTPaMMBI (
pasn porp Beero Hpo%epoqime HpaKT6I/I‘ICCKI/Ie 0GpazoBaTeBHbIE
paboTsl paboThI e
Paznen 1. Teopernueckre OCHOBBI XUMUU
Ctpoenue aTomoB. [leproanyeckuii 3aK0H 1
11 Ilepuonnueckas  cucremMa  XMMHYECKUX 3
anemenToB . 1. Menaeneera
12 CrpoeHue  BemiecTsa. MHuoroo6pa3ue 4
) BEIIECTB

1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannueckass Xumust

2.1 Mertasibl 6 1

2.2 Hemeramibt 9 1 1

23 CBsi3p HEOPraHMYECKUX M OPTraHUYECKHUX 5

' BEIIIECTB

Hroro no pazneny 17
Paznern 3. Xumus u »KU3Hb

3.1 ‘ XuMus U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 2 3

[NPOT'PAMME
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KAJIEHJAPHO-ITIOYPOUHOE ITJTAHNPOBAHUE
1o yueOHoMy mipeamety (Kypey) «xumust» 11 10 kmacca (34 4.)
(1 gac B HenemIO)

ara DIJIEKTPOH
Komurectso wacos MIPOBEJICHUS HbIC (1T POBEIC)
B rony Tema ypoxka P p
[IpoBepoun | I[IpakTuuecka oOpa3oBaTebHbIE
Bcero - [Inan daxr
as pabota g pabora pecypcsl
Pasznen 1. Teopernueckue ocHOBBI Opranndeckoi xumuu (3 yaca)
1 [Ipeamer opraHu4eckoil XMMHH, €€ BO3HUKHOBEHME, 1
pa3BUTHE U 3HAUCHUE
2 Teopus cTpoeHus OpraHUYECKUX coeauHeHHi A. M. 1
BbytiiepoBa, €€ 0CHOBHBIE MOJIOKEHUS
[IpencraBierre o KIaCCH(PUKANNUN OPTraHHYSCKUX 1
3 BemiecTB. Homenknatypa (cucremaruyeckas) U

TPUBUAJIBHBIC HA3BAHW OPTaHUYCCKUX BCIICCTB

Paznen 2. Yraesogoposl (13 gacoB)

4 AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUYECKUH psift 1

5 MeraH W 3TaH — TMPOCTEUIINE NPEACTABUTENHN 1
AJIKAaHOB

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1

7 OTWIIEH U NPONUJIeH — MpocTeine npecTaBuTeNN 1
AJIKEHOB

8 [Ipaktuyeckas pabora Ne 1. «lloxydyeHue sTuieHa u 1 1
M3yYEHHE €ro CBOHCTBY

9 Anxaguensl. byraaumen-1,3 u wmerunOyraauen-1,3. 1
[TonmyyeHne CHHTETHYECKOTO KaydyKa B PE3HHBI
AJKUHBI: COCTaB M  OCOOEHHOCTH  CTpPOEHUS, 1

10 TOMOJIOTUYECKUM psl. ALETWIEH — MPOCTEUIINMA
NPEJICTABUTEIb AIKMHOB

11 | BoluucneHus o ypaBHEHUIO XUMHUYECKOM peakiuu 1

12 | ApeHsbl: 6eH3011 B TOJTY0J1. TOKCUIHOCTH apEHOB 1
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13 I'eneTnueckas CBSI3b YIJIEBOJIOPOJIOB, 1
MPUHAIICKAIIMX K Pa3IHYHBIM KJIaccam
ITpupoHble HCTOYHUKH YTIIE€BOJOPOJOB: IPUPOAHBIN 1

14 | ra3 u nomytHble HEPTAHBIC Ta3bl, HEPTH U MPOTYKTHI
e€ mepepaboTKu
IIpupoHBIE HCTOYHUKHU YIJIEBOJOPOIOB: IIPUPOIHBIN 1

15 | ra3 u monyTHbIe HEPTSAHBIE Ta3bl, HEYTHh U TPOTYKTHI
e€ nepepaboTKu

16 | IlpoBepounas paboTa 1o pa3aery «Y riaeBoA0POIb» 1 1

Paznen 3. Kucnopoaconepskaiue oprannyeckue coeunenus (13 yacon)

17 [IpenenpHble OJHOATOMHBIE CIHUPTHI: METAHON U 1
aTaHoj. BogopoiHas cBs3b

18 | MHoroaToMHbI€ CIMPTHI: ITUICHIIIMKOJIb U TIAIEPUH 1

19 ®enout: CTPOCHHE  MOIEKYJIbL, ¢dusnueckue u 1
XMUMHAYECKHE CBOWCTBA, TPUMEHEHHE

20 Anpaeruapl: GOpMalIbICTH M alleTAIbICTH . ALICTOH 1

21 OAHOOCHOBHBIE NIPEJEbHbIE KapOOHOBBIE KUCIOTHI: 1
MypaBbHHasl U YKCYCHasl

29 HpaKTI/IIIVGCKaSI pabora Ne 2. «CpolicTBa pacTBOpa 1
YKCYCHOM KHCIIOTBI»

23 CreapuHOBasi ¥ OJIGMHOBas  KHCJIOTBI,  Kak 1
IIPEJICTABUTENIN BBICHIMX KAPOOHOBBIX KUCIOT

24 Mputa kak COMH BBICHIKX KapOOHOBBIX KHUCIOT, HX 1
Moroliee JieiicTBre

o5 Crnoxnble 3¢QuUpbl Kak NPOU3BOJHBIE KapOOHOBBIX 1
KHCIOT. ['MIponn3 cloKHBIX 3(UPOB

26 XKupsl: ruaponus, npuMeHeHue, OuoJoruyecKas poJib 1
KHPOB

27 VYraeBoasl: cocTaB, Kiaccuukanus. Baxneime 1
MIpeJICTaBUTENHN: TIII0K03a, PpyKTO3a, caxapo3a

28 | Kpaxman u nemirono3a Kak IpupoaHble TOJUMEPH 1

29 [TpoBepounas paborta o pasneny 1 1

«KI/ICJ'IOpOI[COI[ep)KaH_II/Ie OpPraHn4CCKUC COCAUHCHU
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Paznen 4. AzoTconepxkaiiue oprannueckie coeqnaenus (3 yaca)

30 | AMUHBI: METUJIAMHUH W aHUJIHH 1
31 AMUHOKHUCIOTHl Kak am¢oTepHble OpraHuYecKue 1

COCJIMHEHMS, MX OHoJIormueckoe 3HaueHue. [lentu bl
39 benku kak mnpupoaHbIE  BBICOKOMOJIEKYJISIPHbBIE 1

CO€JIMHECHHUS

Paznen 5. Beicokomosekymsipabie coeqnHeHus (2 yaca)

33 OcHoOBHBIE _TIOHATHS XUMHH  BBICOKOMOJIEKYIAPHBIX 1

COeTMHEHU N
34 OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX 1

coenrHeHMi. [lllacTtMaccehl, KaydykH, BOJJOKHA

*BBuny kparkocpouHocTd npeObiBaHusi oOydaroniuxcst B mkone GI'bOY "B/Ll "OxeaH", oTCyTCTBUS BPEMEHH B
y4eOHOM TEepUOAEe CMEHBI Ha M3yUYECHHE IIEJIOr0 paszjena ydeOHoro mpeamera (Kypca) U BpeMEHH JJIsi CaMOIOATOTOBKH,
1[€J1€CO00Pa3HBIM SIBJISIETCS TIPOBE/ICHNE MTPOBEPOYHBIX pa0OT BMECTO PEKOMEHIOBAHHBIX KOHTPOJIbHBIX.
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KAJIEHJAPHO-ITIOYPOUHOE ITJTAHNPOBAHUE
1o yueOHOMY TipeamMeTy (Kypcey) «xumus» i 11 kmacca (34 4.)

(1 gac B HenemIO)

Tema ypoka

KomngectBo yacos

Jara u3ydenus

Bcero

IIposepounsie  IIpakTuyeckue
paboTh * paboThI

Paznen 1. Teopetnueckue ocHoBbI XuMuH (13 yacoB)

IIman daxkt

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

XUMHYECKUN HJIEMEHT. ATOM. ODJIEKTpOHHAas
KOH(HTypanus aTOMOB

[lepnonnueckuit 3akoH u Ilepmoanueckas
cucTemMa xumudeckux aemeHros J[. .
MeHeneeBa, Ux CBI3b C COBPEMEHHOU TeOpuen
CTPOEHHS aTOMOB

1

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHX 3JIEMCHTOB M HMX COCIUHCHUM IO
rpynmnam u [epUoJaM. 3HaueHHne
MEPUOIUYECKOTO 3aKOHa u CUCTEMEI
xuMHdeckux sjaemeHToB .M. MenneneeBa B
pPa3BUTHHU HAYKH

CTpOCHI/IC BEIIeCTBA. XUMHYECKas CBA3b, eé
BUJBI, MCXaHHU3MbI 06p330BaHI/I$I KOBaJICHTHOM
CBs3H. BO,Z[OpOI[HaH CBA3b

BaneHTHOCTE. DNeKTpOOTPULIATETbHOCTD.
Crernesn OKHCIJICHUS. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSI

[Tonarue o aucnepcHbix cucremax. VcTuHHBIE
U KOJUIOMJHBIE pacTBOphBlL. MaccoBas ois
BEILIECTBA B paCTBOPE

Knaccudpukanus u HOMEHKJIaTypa
HEOPraHWYEeCKUX COeAVHEHUH. I'eHeTnueckas
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CBA3b HCOPraHMYCCKHUX BCEIICCTB, pPa3IMYHbIX
KJ1aCCOB

Knaccupukanus XUMHYECKUX  peakuuid B
HEOPraHWYeCKOW M OpraHUYEeCKONM XUMUHU.
3aKOH COXpPAaHEHHMsS MacChl BEILECTB; 3aKOH
COXpPAaHEHUsS U TPEBPALIECHUS OSHEPTUU IIPHU
XUMUYECKUX PEaKIUsIx

Ckopocts peakuuu. OOpaTumble peaKiHH.
XUMHUYECKOE PaBHOBECHE

10

[Tpaktueckass pabdora Ne 1. «BnusHue
Ppa3InYHBIX (dakTopoB Ha CKOPOCTH
XUMHUYECKON peaKInm»

11

12

OnekTponuTudeckas aucconuanus. [lonstue o
BojlopoaHoM  mokazarene (PH)  pactBopa.
Peaknun HOHHOTO oOmeHa. I'upponuz
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB
OKHUCIUTENIbHO-BOCCTAHOBUTEIIbHBIE — PEAKIIUHU.
[Tonatue 00 2yeKTpOIM3E PpaCIUIaBOB U
pPacTBOpPOB COJIEN

13

KonrtpomnbHas pabota 1o paszueny
«Teopernyeckue OCHOBBI XUMHM

1

1

Pa3znen 2. Heopranuyeckast xumus (17 gacoB)

14

15

Mertannel, ux mnonoxenue B Ilepuoamueckoit
cucteMe XxuMmMuueckux ajementoB JI. W
MenzeneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB.
OO0mue ¢pu3nuecKkrue CBOMCTBA METANIOB

CruiaBel METauIOB. DJIEKTPOXUMUYECKHUA P
HaIPsHKEHUN METaJIOB

16

XUMHUYECKHE CBOMCTBA BaXHEHUIIINX METAJIIOB
(HaTpuil, Kajauii, KaabIMii, MarHui, aJrOMUHUI)
U UX COSTUHECHUN

17

XUMUYECKUE CBOWCTBA Xpoma, MEIW U HUX
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COCIMHEHUN

18

19

20

21

22

23

XuMudeckrde CBOMCTBa IWHKA, JKele3a M X
COEeIUHEHUI

[Ipaktuyeckas pabora Ne 2. '"Pemenue
9KCHEPUMEHTATbHbIX 3aja4 1o TeMe
«Meramib»"

Hemeramnsl, ux nonoxenue B Ileproanueckoi
cucteMe XxmMuueckux ajaementoB  JI. W
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

dusnyeckue CBOICTBa HEMETAJUIOB.
Anmotrponusi  HemeTaluioB  (Ha — TpuMepe
KHCIIOpOJ1a, cephl, (hocdopa u yriepomaa)
XUMHUYECKUE CBOMCTBA TaJIOTEHOB, CEPbl M HX
COCMHEHUI

XuMHUecKue CcBOMcTBa azoTa, ¢docdopa m ux
COCIMHEHUN

24

25

XUMHUYECKUE CBOWCTBA YIiepoaa, KPEeMHHUs U
UX COeIMHEHMH

IIpumeHeHne BaXKHEWIIMX HEMETAUIOB U HUX
COE€IUHEHUI

26

27

O0o0mmenne M cUCTEMaTH3alMg 3HAHHH 110
TEME «HemeTammby. Breraucnenus 1o
YpaBHEHHSIM  XUMHYECKMX  pEakuud U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuyeckas pabora Ne 3. «Pemenue
AKCIEPUMEHTAIbHBIX 3a1a4 1o TeMe
"HemeTaysl"»

28

29

KonTpomnpHas pabota mo temam «MeTtamib» U
«HemeTammeny

Heoprannueckre W OpraHMYeCKHE KHCIIOTHI.
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
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AMoTepHbIe HEOpraHU4YeCKre U OpraHuYecKue

30  coemuHEeHUS. I'enernyeckas CBSI3b 1
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB
Paznen 3. Xumus u xu3sp (4 yaca)
Ponp xuMmm B o0OecneUeHHUH SKOJIOTHYCCKOM,
31 oHepreTMYEeCKOM W MNHINEBOW O€30MacHOCTH, 1
pPa3BUTUU MEIUIIMHBI
[IpencraBnenus 00 O0MMX  HAYYHBIX
32 NOpUHIOMIAX  MPOMBINIJICHHOTO  TMOJTYYSHUS 1
Ba)XKHEUIIINX BEIIECTB
33 UYenoBek B MUpE BEIIECTB M MAaTEPHAJIOB 1
34  Xumus ¥ 370pOBbE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34 2

[NPOT'PAMME

1e71eco000pa3HbIM SIBIIETCS ITPOBEACHUE MTPOBEPOUHBIX PAOOT BMECTO PEKOMEHI0BAHHBIX KOHTPOJIbHBIX.

* BBuay KpaTKoCpodHOCTH mpeObiBaHus obOydaromuxcs B mkone ®I'BOY "BJIIL "OkeaH", OTCYTCTBUS BPEMEHH B
y4eOHOM TIeprojAe CMEHBI Ha HM3yUYCHHE IIeJIOTO pasjeina ydeOHoro mpeamera (Kypca) M BPEMEHH ISl CaMOIIOJTOTOBKH,
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

1. ["abpuensn O. C., Jlpicoa I'. I'. «Xumus Meroguueckoe mnocoOue —
0a30BbIl ypoBeHb» - M.: JIpoda 2022 r.
2. [Mabpuensn O. C., OctpoymoB U. I'., «O0mmas xumus B TecTax, 3ajiauax,

ynpaxkHeHusx. 11 kmace» — M.: Jlpoda, 2023 1.

3. ["abpuensn O. C., bepe3kun II. H., YmakoBa A. A. «Xumus 11 kiacc:
KonTponbHbie 1 IpoBepouHbie paboThl K yueOHUKY». — M.: JIpoda, 2021 r.

4, ["abpuensn O. C., Pemeros I1. B., Octpoymosa . I'. «3agaun no xumuu
U croco0bl ux pemeHus» - M.: «Zlpoda», 2021rox.

S. Henucona B. I'. «Xumust 11 ximacc moypouHble 1ianbl o yueoHuky O.
C. I'abpuensna, I'. I'. JIpicoBoit» - Bonrorpagy Yuutens 2018 r.

6. Ps6oBa M. A., HeBckas VY.1O., Jluako P. B. «Tectbl mo xumuu 11
Kiaccy, - M.: Ok3amen, 2019 1.

7. [Mabpuensn O. C., OctpoymoB U. I'. «XumMuyeckuid 3KCHEPUMEHT B
mkone 11 kmacey; - M.: Ipoda. — 2019 r.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. Xumus, 10 xmace/ T'abpuensun O. C., OOmecTBO ¢ OrpaHUYEHHOU
OTBETCTBEHHOCThIO  «JIPODA»;  AxkmuonepHoe  obOmiectBo  «M3marenbcTBo
«IIpocsemienue».

2. Xumus, 11 xmace/ I'abpuensa O. C., OOmEecTBO ¢ OrpaHUYCHHOMN

oTBeTCTBEHHOCTHIO  «/IPODAY»;  Axumonepnoe obmectBo  «M3gaTenbeTBO
«IIpocsemieHue .

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. INabpuensu O. C., JIeicoBa I'. I'., A. I'. Benenckas «Xumus 11 kiacc:
HacronbHast kaura juist yaurens». Yacts 1 — M.: [Ipoda, 2019 r.

2. O. C. T'abpuensn, I'. T'. JIsicoBa, A. I'. Beeaenckas «Xumus 11 knacc:
Hacronpnas kaura mis yaurens». Yacts 2 — M.: [lpoda, 2022 .

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1.  http://www.chemnet.ru I'azeta «Xumusa» u cailT ans yuutens «5 uay Ha
YPOK XUMUM.
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2. http://him.1september.ru Enunas xomnekuus LIOP: [Ipenmernas
KOJUICKITHS « XUMHSD».

3. http://school-collection.edu.ru/collection/chemistry EcrectBenHo-
Hay4HbIC SKcIiepuMeHThI: XxuMmusi. Kosutekius Poccuiickoro o01ieo0pa3oBaTeIbHOTO

nopTania.

4.  http://experiment.edu.ru AJIXMMUK: caiit JI.}O. AnukGepoBoii.

5. http://www alhimik.ru Bcepoccuiickast omummnuaaa mKkoJI5HAKOB 110
XUMHH.

6. http://chem.rusolymp.ru Opranuueckasi XuMHusi: SJIEKTPOHHBIN Y4EOHUK

JUISL CPETHEN IIIKOJIBI.

7. http://www.chemistry.ssu.samara.ru OcHOBBI XUMHH: 3JICKTPOHHBIN
y4eOHUK.

8. http://www hemi.nsu.ru OTKpbITBII KOJUTEHK: XUMUSL.

Q. http://www.chemistry.ru JluctaHinOHHAs] OTUMMMAA IO XUMHUHU:
TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHBIN MPOEKT.
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Jlucr perucrpauuy usMeHeHMH K pado4yeil mporpamMmme 1o

YUUTENS

JIS1 00 yUAKOIIMXCS

[Ipunoxenue

RJacca

Jara nsmeneHnus

HpI/ILII/IHa HN3MCHCHHUA

CyTb U3MEHEHUS

KoppekTtupyronuiye neicTBus

11 cmena 2023 1.
(02.09 - 19.09)

JlaTa KOppEKTUPOBKU:

12 cmena 2023 .
(30.09 - 17.10)

JlaTa KOppEKTUPOBKU:

13 cmena 2023 1.
(24.10 - 09.11)

JlaTa KOppEKTUPOBKU:

14 cmena 2023 1.
(15.11 -02.12)

JlaTa KOppEKTUPOBKU:

15 cmena 2023 1.
(08.12 - 25.12)

JlaTa KOppEeKTUPOBKU:
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