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HOACHUTEJIBHAS 3AITMCKA

[Iporpamma 1O XMMHM Ha YpOBHE cCpelHero ooOiiero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanmbHOTrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraneHHbIx B DeaepaibHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COQO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XuUMHUs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepaniy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMbl, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOM0OB K pa3paboTKe MporpamMMmbl IO XUMHUH, K OIPEAEICHUIO
oOwielt crpaTeruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHUS O00YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
COJEpKaHUs, Pe3ylbTaToOB OOyuYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE oOpazoBaHue, NOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON  OpraHU3alliM, SBISETCS HEOThEMJIEMOM YacThiO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM 3TaloM peajlu3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpHbI
YeJ0OBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0IIero oOpa3oBaHusl CPeACTBAMU yUEOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMe N0 XHMHUU C Y4ETOM CHenu(pUKU HAYKU XUMHUU, €€ 3HAUYCHHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAaeT 0coOyk poJib B
COBPEMEHHOW IUBWJIM3AIMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAloIIeM MHUpPE Kak O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS



BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM 4acThI0 MUPOBOI KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda WU KU3HU KaXJI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHS KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€301aCHOCTU M OXPaHBbI 310POBBS.

B coorBerctBUM ¢ OOIIMMHU LEASIMH M OPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydarommuxcs, HEOoOXOMUMYI0 MM IS BbIPAaOOTKH MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJOJLKCHHUS
o0pa30BaHMsI B pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMA  nipeaMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmasgs U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIOYEHHEM 3HAHMM W3 OO0Ileld XUMHH) U
OpraHu4eckoil xumMuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHUM NPU WU3YYEHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «O0mas u
HEOpraHuyeckas XuMus» c(opmupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUK HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4ecKO XHWMHHM BEUIECTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHS OPraHUYECKUX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUHU — OT YIJIE€BOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
aKTUBHBIX COEOUHEHHN. B Kypce oOpraHmyeckol XUMHH IIOJYYalOT Pa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOT'O OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
NPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[lon HOBBIM yrjaoMm 3peHusi B mpeameTe «XuMHUs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU MaTepuan u (aKTOJIOTHMUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» 00ydarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIei 10 0OBACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Enunas cucrema 3HaHMI O Ba)KHEWIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHHMMA@HHUIO B3aMMOCBSA3M XUMHH C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBa)KEHHS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIITYCKHUKY OpPHEHTHPOBAaTbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWsS 3HAaHWM, pELIEHUs] WHTEUIEKTyaJlbHbIX |
HKCIIEPUMEHTAIBHBIX UCCIEN0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS OPUEHTUPOBAHO  Ha
(dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocopckux uieH, TaKuX Kak: MaTepUaJbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHUEM, TI03HABAEMOCTh MPUPOJHBIX SBJICHUA MyTEM OJKCIEPUMEHTa U
pEelIeHUs] MPOTHUBOPEYMII MEXIAy HOBBIMH (DaKTaMHM U TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmnane pemeHus 3agad  BOCIHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OoOy4JaromMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHpoBaHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBHI, UMeEIOIMX 0a30Boe 3HAUYCHHE IS
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, IOUCKa, aHalu3a u
00paboTku nH(pOpMALK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMHM KakK Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHus, P ONPEICICHUN
COJIepKaTEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAyKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
npeaMeTa SIBJISIETCS BIIOJHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHs TJABHBIMHU LIETSIMU U3YYEHHUS TpeaAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (opMupoBaHME CHUCTEMBl XUMHUYECKMX 3HAHUHW Kak  Ba)KHEHIIEH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeKaT KIIYEBbIC MOHATHUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS
BEIIECTB U XUMHYECKHX pEakUuui, HEOOXOMUMBIX [JIsI TPHOOpETEHUs
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOJIEHUEM  TPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA 1IeJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoBanus. CerogHs B
NpENoAaBaHUM XUMUU B OOJbIIed CTeNeHH OTHAETCA  MPEeArnovYTeHHE
IPAKTUUYECKOM KOMIIOHEHTE COJEpKaHus OOydeHHus, OpPHUEHTHPOBAHHON Ha
MOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BIIaJCIOIIEro He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh crocobaMu u
YMEHHUSIMH aKTUBHOTO TOJYYCHUS 3HAHUN W MPUMEHEHHS UX B PEATBbHOMN KU3HU
JUTSL pEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIEe
3HaYeHHe NMPUOOPETAIOT TaKKUE LENH U 33aJ]auH, KaK:

amanraiusi 00yJarommxcsi K yCIOBUSM JTWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CBSI3AHHBIX C BEIIECTBAMU M HX
IPUMEHEHHUEM;

dopMupoBaHre y OOy4yarOmMXcs KIIFOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUCHUE I Pa3jNYHBIX BHIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHanu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX Ui TNPUOOPETeHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BaXHOE MECTO B T[IO3HAHWUM XHMHM, a TaKXe s OLEHKH C MO3ULUN



HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00yYarOIIMXCS: CIIOCOOHOCTH CAMOCTOSTEIHLHO MPUOOpPETaTh HOBBIS
3HAHMS 110 XHMHH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(dhopMHpOBaHUE U PA3BUTHE Y 00YYAIONIUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOJIFOIaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUIAHKPOBAHWHW W TPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBIICHHOCTH XWUMHUU, €€ BaXKHOW PONHM B PEIICHUH TIO0ATBHBIX MPOOIeM
PalMOHANBHOTO MPUPOJIONIOJIL30BAHUS, TTOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOJAC W CBOEMY 3I0pPOBBIO, a Tak)Ke NPHOOPETEHHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeAMET «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopazoBaHus, cocrabiseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Hegemwo), B 11 «kmacce — 34 wgaca (1 w4ac B Hememo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4EHUM HOBBIX BEIIECTB M MaTepuaoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUs. CTPYKTypHBIE (OPMYJIIbI
OpraHM4ecKux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccUpuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OPraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPTaHUYECKHUX BEILIECTB
IIpU HarpeBaHuu (II1aBJIeHUE, OOYTIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. MeraH W d3TaH —
NpOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
NPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME MU XUMHUYECKHE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATallUd, OKHUCIECHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUiIeH
— TMpPOCTEHIIMNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHE U XMMHUYECKHME CBOMCTBA
(peakuu raJjoreHMpOBaHMsSI U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAYYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPHHAMISKAIIUMHU K
pa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TepMUYECKUU, KATaUTUYECKU), NUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHME C O0Opa3laMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Hepts» u  «VYromp», MOAEIUPOBAHHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3yUYEHHE €TO CBOWCTB.

PacuérHrpie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOIYKTOB PEAKILIUN).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢uznyeckue U XHWMUYECKHE CBOMCTBA (PEaKkIUM C aKTUBHBIMH MeETaJllaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), MpUMeHeHue. BoaopoaHbie CBA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACTHA:  CTPOEHUE,
bu3nuecKkue U XMUMHYECKHE CBOWCTBA (pEaKLUU OKHUCIIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHAas W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy9eHne U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbl1a Kak COJIM BBICILIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

CrnoxHble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenne xupos. buomornueckas

POJIb JKUPOB.



YrneBompl:  coctaB, KjacCH(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuadHbIiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIOKO3bI), HAXOXKJEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. Potocunre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
nenono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl W3YYeHHUsS BEIIECTB U HUX MpEBpaIlCHU:
npoBeJicHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KAaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaToMHbBIX CHUPTOB (B3aMMOIECHCTBUE TINIMLEPUHA C
runpokcuiom Meau(ll)), anpaernoB (OKUCIIEHHEe aMMHAYHBIM PAaCTBOPOM OKCHJIa
cepeopa(l) u ruapokcugom wmemau(ll), B3aumojnelcTBHE Kpaxmalla C HOJOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKue coequHeHus. dusnueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coelauHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
HAOJI0ICHUE U ONMKMCAHUE JEMOHCTPALMOHHBIX OMBITOB: JACHATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHAS MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U MOJTUKOHIEHCAIUS.

OKCNEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPALLECHHIA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kacce OCYIIECTBISICTCS 4Y€pe3 HCIOJIb30BaHHWE KaK OOIIMUX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBISIOLIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUHoTEe3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HaOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DJHEPIHs, Macca, arToM, JJIEKTPOH, MOJIEKYIIa,
PHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpalbl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHonorusa: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHl 3neMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUe YpOBHH, MOJAYPOBHU. ATOMHBIE OpOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. 1. MenaeneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoil cuCTeMbl
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXXHBIX BEIIECTB IO TPYINaM U TIEPHOJAM.
3HaYeHue MEePpUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHABI XMMHYECKOW CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TMOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
o0pa30oBaHUsl KOBAJIGHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss —XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIUSIX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inyuHbIX (QaxTopoB. OOpaTumMbIe
peakuuu. XuUMHYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumu4aeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTposauTuueckas nuccounanus. CuibHbIe U ciaadbie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsS] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa Xxumuueckux sneMeHtoB [l. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajlnu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOIIBI0O YHHUBEPCAIBHOIO HWHIWKATOpA, PEAKIUH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEaKIum».

Pacuérnble 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C HCIIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramner. Ilonoxxkenne HemetaiuioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXKHENUIIINX HEMETAJUIOB U UX COCIUHEHUN.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XWUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEeaKI[Mi Ha KATHOHBI METAJIIOB).

Pacuérnblie 3agaun.

Pacuétbl mMaccel BelecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMuu B 00€CIEUEHUM DKOJIOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIIOBEKA: MpaBWiia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYECHUH OOmEeH W
HEOpraHn4ecKor xuMuu B 11 Kijlacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAECIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCU(pUKALMs, TEePUOAUIHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHB, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI M CAMHUIIBI MX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIBTATBEI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBimuBaeT TpeOOBaHUA K pPeE3yJbTaTaM OCBOCHUS
OoOy4YaromMuMHUCs TPOorpaMM CpeaHero oOIero o0pa3oBaHUsl (JIUYHOCTHBIM,
METalpeAMETHBIM W TOpeIMeTHbIM). Hay4dHo-MeTonu4Yeckod OCHOBOM s
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEero
00pa30BaHUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS MpeIMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYaIOIUMHUCS POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENNBHOCTA U CAMOOTIPEEIEHUIO;

HAJIM4K1E MOTUBAIIMK K O0YyUECHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4aroluXcsi PyKOBOJICTBOBAaThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LETOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYypbl U CLIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTa «XHUMUs» AOCTHTaloTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU



U WaealaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAaMH ¥  TPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMH  MPOIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS TIpeaMeTa «XUMUS» OTPakaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW JEATCILHOCTH
OOyYJaroIIMXCs M0 peau3alyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYaAIOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPAB U 00s3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUM B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEJIbHBIX 3aJlay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W MNPUHUMATh MOTHUBBI, HaMEPEHUS, JIOTUKY U
apTyYMEHTBI JIPYTUX IIPH aHAJIU3€ PA3IMYHBIX BUJIOB YUCOHOU ACATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTE€UYCCTBEHHOMN XUMUM;

YBOKCHHS K IIPOIIECCY TBOPYECTBA B O0JIACTH TEOPHUU M IMPAKTUUYECKOTO
MPUMEHECHUSI XMMHUM, OCO3HAHMS TOTO, YTO JIOCTHXKCHUS HAYKHW €CTh pPE3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHUBOB B TOJYYEHHU M TMOCIEIYIOIIEM
aHanu3e WH(POpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3AHHBIE C XUMUUYECKUMU SIBJICHUSMH,
¥ MPUHHUMAaTh OCO3HAHHBIC PEHICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEGHUBATh CBOE TMOBEJACHUE M TMOCTYINKH CBOMX TOBapHIIEH ¢
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJEACTBUUA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:



NOHMMAaHUA LEHHOCTEH 370pOBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3HMUYECKOMY U
MICUXUYECKOMY 370POBbIO;

cOONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BelleCTBaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYJOBOU J1€ATEIbHOCTH;

MOHMMAHUSl [EHHOCTH TpaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW  APYIHMX BHJAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ady
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3Y4YEeHUI0 Mpodeccuil pa3iuyHOTO pojia, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS IPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXEHUS K TPYY, JIIOISIM TpyJAa U pe3yibTaTaM TPYAOBOU JIeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPACKTOPUU
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U
moTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU I1eJIeCOOOPA3HOT0 OTHOILIEHUS K TPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS KM3HHU HA 3EMIIE;

MOHMMAHUST TJIOOAJTHLHOIO XapakTepa SKOJIOTHYECKUX MpOoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWIKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAILHOTO MPUPOIO0TI0JIH30BAHMUS;

AKTUBHOTO HEMPUATHS JNCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON Cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArOMpPUSITHBIE IKOJOTUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIIATD UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeATEeIbHOCTH AKOJIOTUUECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCS MMH B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TNPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:



c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIIECTBEHHON MPAKTHKHY;

NOHMMAaHUA CHeNu(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
GbopMHUpPOBaHUN PALMOHAIBLHOTO HAYYHOT'O MBIINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHus: 00 OKpYKarolleM MHUpE Kak O €IMHCTBE MPHUPOIbl U YeJIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpodJieM COXpaHEHUs
PUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XHUMHHM JJII  COBPEMEHHOM
UUMBUIIM3AlMK: B €€ TyMaHUCTHYECKON HANpaBICHHOCTH W Ba)XXHOW pOJIM B
CO37IaHUHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, pEIICHUH TI100aJbHBIX POOIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIEUYCHUU YCIOBUM
YCIEIIHOTO TpyJa M SKOJOTMYECKH KOM(OPTHOM JKM3HM KaXIOro 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTydyaeMble 3HAHUA U aHAIM3a U OOBSICHEHHSI SBJICHUH OKPY’KAIOIIEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 00OCHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOXYYESHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHUS s
pelIeHus Mpo0JieM B PeasibHBIX )KU3HEHHBIX CUTYALINAX;

MHTepeca K MO3HAHUIO M UCCIIeI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHWWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOM

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHUs» Ha
YpOBHE cpeaHero olI1iero 00pa3oBaHus BKIIOUYAIOT:

3HAUUMbIE  JUIS bopMHUpOBaHUS ~ MHPOBO33PECHHUS oOydJaronmxcs
MEXIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOUINE
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CcHenuPuKy MeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
mpoliece, CUCTeMa, HayYHbId (aKT, MPUHITUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusl, UCCIe0BaHNEe, HAOI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);



YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CIIOCOOHOCTh o0yyJaromuxcs UCIIOJIH30BATh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JEWCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHbIE PE3yAbTaThl OTPAXKAIOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHbIMU MO3HABATEJIbHBIMH
NefCTBUSIMM:

1) 0a3oBbIe JIOrHYeCcKHe TeCTBUS:

CaMOCTOATENLHO  (QOpMYJIMpPOBAaTH W aKTyallU3UpOBaTh  Mpoliemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OMpENeNATh LEMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICIISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
HCITI0JIb30BaTh COOTBETCTBYIOIIME TOHSITHS JIJIsi OOBSICHEHUS OTIENbHBIX (DaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJIacCUPUKAIIMU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJeHHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, TIO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKkas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4HOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKLHnii;

dbopMyIMpPOBATH MENU U 3a/1a91 UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyNIHUpPOBAaHHBIE BOIMPOCHl B KA4YECTBE HWHCTPYMEHTA



MO3HAHUSI U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHHS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOZOM
Ipolecca, CaMOCTOSATENbHO IPOrHO3MPOBATh €ro pe3ysbTaT, (OopMyIupOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTH PE3yIbTAaTOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIENOBAaTENIbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
INOUCKY METOJOB PpELICHUS NPAKTUYECKUX 3a4ad, MPUMEHEHUIO pPAa3IMYHBIX
METO/IOB [TO3HAHHS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3JIMYHBIX HCTOYHUKAX HWH(popMauuu (Hay4yHO-
NOMYJISIpHAasl JIUTepaTypa XMMHUYECKOTO COJEp)KaHUsA, CIPaBOYHbIE IOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upOBaTh MH(DOPMALMIO PA3IMYHBIX BUIOB U (opM
IIpPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(GopMyIMpoOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMalMu, HEOOXOAUMOW JUJIsi BBINOJHEHMS Y4YEOHBIX 3a4ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayeCcTBE CpeAcTBa NpH paboTe C
XUMUYECKON uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHE CpEACTBA
HaIJISTHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JA€HCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOIl TeMbl B XOJ€E Majaora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (GOPMYyJIHpPOBaThb CBOU  MPEMAJIOKEHUS
OTHOCHUTENLHO BBITIOJHEHUS MPENIOKEHHOMN 3a/1auu;

BBICTYNATh C MpEe3eHTAlMell pe3ybTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBHINOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKOH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3alui Y4eOHOro MpoeKTa U (hopMyarpoBaTh BHIBOJbI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHUS MO3ULUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHEHUSIMH.



OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIISATH CBOK I103HABATEIbHYIO
NEeATEIbHOCTb, ONpenesid €€ Leaud W 3aJadyd, KOHTPOJIHMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJIlOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3aj7ad, BbIOMpaTh Hauboiee
3¢ (GEeKTUBHBIN CHOCOO HMX pEIIeHUs ¢ Y4ETOM TMOJNyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXaror:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBICHUI
npupoasl, B  (QOPMUPOBAHUM MBIIUICHUS W  KYyJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUYECKUX 3a1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIINe TMOHATHS (XMMHUYECKUM DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATETLHOCTh, XUMHUUECKAs
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpalléHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs Tpynna,
paauKai, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opranuueckux BemiectB A. M. bytinepoBa, 3aKkoH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE MNOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHUH U
0e30MacHOM HCIOJIb30BAHUM BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCMHOJb30BATh COOTBETCTBYIOUIUE MOHATUS MPU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OpraHMYE€CKUX COCTUHEHUN;



c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOJIH30BAaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMya OpraHMYECKWX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALIUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUSI;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OMNPEICIEHHOMY
KJIacCy/Tpynne coequHeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAECpPKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cuctematuiyeckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTACJBHBIX OPraHWYECKUX BEIIECTB (PTUJIEH, MPOMUJIEH, AllETHUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHOoN, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONpPEACIATh BHJBl XUMUYECKON CBSI3U B
OpTraHUYECKUX COCIMHEHUAX (OJIMHAPHBIC U KPaTHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHUSI MAaCChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30JI, METAaHOJ, STAHOJ, STHJICHIJHUKOJIIb,
TIIMIEPUH, (PEHOJI, aleTalbJIeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHasl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (HE(Th, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU U
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCICHUS 1O XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOTO M3 HUCXOJTHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEUIECTB U
XUMUYECKUX SBJICHHUN (HaOt0IeHNEe, M3MEPEHHUE, IKCIIEPUMEHT, MOJISTIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B



KOHKPETHBIX JKM3HEHHBIX CHUTyalMsX, CBS3aHHBIX C BEIIECTBAMHM M HX
PUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
NOoCyJI0l ¥ JabopaTOpHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBINOJHATH XHUMHUYECKUN
HKCIIEPUMEHT (TIPEeBpAILEHUS OPraHUYECKUX BEIIECTB MPU HAIPEBAHUH, MMOTYUYCHUE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKUUU OPraHUYECKHX
BEILIECTB, JeHATypalusi OCJIKOB MpPU HArpeBaHUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBHMHM C TPaBHJIAMU TEXHUKA OE30MAaCHOCTH TIpH OOpalleHuu C
BEIIECTBAMH M JJAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIBTATHI
XMMHUYECKOTO HKCIEPUMEHTa B (OpME 3alluCH ypPaBHEHUN COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUM KPUTUYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, MOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

COPMUPOBAHHOCTb ~ yYMEHHUW  COONIOATh  MpaBUiIa  DKOJOTUYECKHU
1EeJIeCO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHUs] CBOEr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JICMCTBUSI Ha KUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BellecTB, MoHUMasl cMblca nokazarens 1K, nmosicHsaTh Ha mpumepax crocoObl
YMEHBUIEHUS W TNPEIOTBPAIICHHUS] HMX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M
YeJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbS: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKUX SIBICHUM;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. bpalins nis 3anucu XMMUYECKHUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XAMUS» OTPAXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJIICHUH
npuposbl, B (GOPMUPOBAHWU MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM JJIs PEIICHUS IPAKTUIECKUX 3a71a9



U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHUYECKUN AJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSPHBIH OO0BEM,
BaJIEHTHOCTb, 3JEKTPOOTPHUILIATEIBHOCTD, CTENEHb OKHCIICHUS, XUMHUYECKas CBS3b
(KOoBaJIeHTHAas!, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIINYECKAsl pEIIETKA,
TUIBI ~ XUMHUYECKUX  pPEAKIUH, pacTBOp, JJCKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsE JTUCCOIMAIUS, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pPEaKIUuu, XUMUYECKOE pPABHOBECHE); TEOPUM M 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Jucconmannu, nepuoanuecknit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHHs M MPEBPAILECHHS YHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUU S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHMMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BAXXHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHHUM BBISBIIATH XapaKTEpHbIE MPU3HAKUA TOHSITHIM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBpaICHUM;

c()OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPAaBHEHHM XMMHUYECKHUX  pPEaKIuH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN OMNPEAENIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHHUSAX Pa3IMYHOrO0 COCTaBa, BUJ XMUMHUYECKON
CBsI3M (KOBaJEHTHAsl, MOHHAS, METAJNIMYECKasi, BOJIOPOIHASI) B COSAMHEHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEllecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTaHUYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OMNpeneIEHHOMY KIaccCy/TpyIe
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIJIOTHI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICT MepUoanIecKoro 3axkoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;



c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xumudeckux syeMeHtoB JI. M. MeHpaeneeBa, MCHONb3ysd MOHATHA «s-, p-, d-
DIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMMUYECKUX JJIEMEHTOB M UX COCIMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHX 351eMeHTOB /1. H.
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMHYECKME CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IM4HBIX  KIIACCOB,
IOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIY HEOPraHU4eCKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(DUIUPOBATh XUMHUYECKHE DPEAKIHH 10
Pa3IMYHBIM IpU3HAKaM (YUCIY M COCTaBy pEarupyrollidx BELIECTB, TEIJIOBOMY
3pdeKTy peakluu, U3BMEHEHUIO CTENEHENW OKMCIEHHUS 3JIEMEHTOB, 00paTUMOCTHU
peaKklny, yYaCTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHUS DPEaKUUW pPa3IUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMii HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUHU UAYT 10 KOHIIA,

C()OPMUPOBAHHOCTb YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUYECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C(OPMUPOBAHHOCTh YMEHHMH  PACKpPbIBaTh CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsSI 3JIEKTPOHHOTO OajiaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaxkuy OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHelHero Bo3aeicTBus (nmpunnui Jle [llarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JekKale B OCHOBE ITPOMBIIUICHHOTO IOJYYEHHsI CEPHOM KHCIIOTHI, aMMHAKa, a
TaK)Xe€ CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOLIMX HAyYHBIX MPUHLHUIAX WU
HKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XMMHYECKUX PEAKIUSIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKlUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS DHEPTUU;



c(OpMUPOBAHHOCTh YMEHUI COONIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKON
nocyAod M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuia OOpaIleHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBaTh M BBINOJHATH XHWMUYECKUI
AKCIIEPUMEHT (pa3J0KEHUE MEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSAHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyib(dar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMUS, PEUIEHHE SKCIIEPUMEHTAIbHBIX 33/a4 IO
teMaM «Metaiey u «Hemeramibny) B COOTBETCTBHUHM C MpPaBHIAMH TEXHHUKHU
0e30MacHOCTH MPU OOPAILEHNUN C BEUIECTBAMHU M JJA0OPATOPHBIM 000pPYAOBaHUEM,
OPEJCTaBISATh pPE3YyJIbTaThl XUMHUYECKOI'O 3KCIepuMeHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLIUX DPEAKIHUI U (OpPMYyIUPOBATH BBIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, MOJY4YaeMyK0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

C()OPMUPOBAHHOCTh ~ YMEHHUW  COONIOATh  MpaBWiIa  DKOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYJIOBOM JE€ATEIBHOCTH B LEJIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OIIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmpicnt Tokazarens [IJIK, mosicHAT, Ha mpuMepax CHnocoObl YMEHBIIICHUS U
IPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJI0OBEKA;

JUIsl 00y4arouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKUX SIBICHUM;

JUISL CIIETIBIX M CJIA0OBUIAAIIMX OOYyYaloOUIUMXCsS: YMEHHE MCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins ns 3anucu XMMUYECKUX

bopmyi.
TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC
N HanMeHoBamHe KoumnuecTBo yacos DJIeKTPOHHbIE
(undpossbie)
n/ pa3/iejloB U TEM Kourpoabubl IpakTnyecku
Bcero o0pa3zoBaTe/ibHbI
n NnporpaMmMbI e padoThI e padoThl ¢ pecypes!

Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XMMHHU

IIpeamer

1.1 3

OpraHUYeCKOu




xumuu. Teopus
CTPOECHUSA
OpraHUYeCKUX
coenuHeHuN A.

M. Bytneposa

Hroro no pazgeny 3

Pa3znea 2. YrieBoaopoasbl

[Ipenenbusie
2.1 YIJIEBOAOPOIbI 2
— aJIKaHbI

HenpenensHueie
YIIIEBOIOPOABI:
2.2 aJIKCHEI, 6 1
aJIKaIUEHBI,
QJIKMHBI

)3 Apomaruyeckue
YII€BOIOPOIbI
[Tpuponnsie
HMCTOYHHUKHU

2.4 YTJIEBOJIOPOIOB 3 1

n ux

nepepaboTka

Hroro no paszneny 13

Pa3znen 3. Kuciioponconep:kaiiue opranHudecKue coeJuHEHHsI

3.1 Cnuptel. Genon 3
Anbaeruasl.
Kap6onoBeie

3.2 KHCJIOTHI. 7 1
CrnoxxHbIe
3¢upsI

33 YraeBosl 3 2

Hroro no paszneny 13

Pasznea 4. A3oTconeprkaiye OpraHudecKkue coe{uHeHust

AMUHEL

4.1 AMUHOKHUCIIOTBI 3
. benku

Hroro no pazneny 3

Pa3pnen S. BeicokomMoJieKy aIsIpHbIe COeIMHECHUS

5.1 ITnacTmaccsl. 2




Kayuyku.

Bosokna
Hroro no pazgeny 2
OBIIEE
KOJIMYECTBO
34 3 2
YACOBIIO
[TPOT'PAMME
11 KJIACC
N HanMenoBamme Kosun4yecTBo 4acoB DJIeKTPOHHbIE
(undposBbie)
n/ pasneioBuTeM Bcecer  KourponbHel  IlpakTuyecku
oOpa3oBaTeibHbI
n NporpaMmMbI 0 e padoThl e padoThI
e pecypchbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U
1.1 [Tepuonuueckas 3
cucTema
XUMHYECKHX
anemeHToB Jl. U.
Menpeneena
Crpoenue
BEILIECTBA.
1.2 4
MHuoroo6pasue
BEIIIECTB
13 XUMHYECKHUE 6 | |
peakuuu
Hroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 MerTansl 6 1
2.2 Hemeramisl 9 1 1
Cas3b
HEOPTaHUYECKU
2.3 X U 2
OpPTaHUYECKUX
BEILIECTB
Uroro no pazgeny 17

Pa3zgen 3. XuMus u :KU3HL




3.1

XUMUS U )KU3Hb 4

Hroro no pazgeny 4

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34 2

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/

n

KoaunuecTBO 4acoB

KoHnrtpous
HbIE
padoThbI

Tema ypoka Bce
ro

IIpakTH4ec
KHe
padoTbI

Jara
U3y4eH
U

DJIeKTPOHHBI
e uupposbIe

o0pa3oBareJib
HbIe pecypchbl

IIpeamer
OpraHu4eCcKoOn
XUMHH, €€
BO3HUKHOBEHHE,
pa3BUTHE U
3HAUYEHUE

Teopus crpoeHus
OpraHUYecKuX
coequHeHuit A. M.
byrneposa, eé
OCHOBHBIE
IIOJIOKCHU S

IIpencrasnenue o
KiaccupuKauu
OpraHNYEeCcKuX
BEIIIECTB.
Howmenknarypa
(cucremaTuueckas
) ¥ TpUBUAJIbHbBIE
Ha3BaHUS
OpraHUYEeCcKuX
BEIIIECTB

AJKaHBI: COCTaB U
CTpOEHHUE,
TOMOJIOTUYECKAN

paa

Merad u oTad — 1




IIPOCTEUILINE
IIPEICTaBUTENH
QJIKaHOB

AJIKEHBI: COCTaB U
CTpOEHUE,
CBOICTBa

OTUJIeH U
MPONMIEH —
IIPOCTEUILINE
MpeACTaBUTEIHN
aJIKEHOB

[IpakTuueckas
pabora Ne 1.
«Tomyuenne
STUJICHA U
H3y4YEeHUE ero
CBOWCTB»

AJIKauEHBI.
byranuen-1,3 u
METUII0yTaueH-
1,3. Ilony4yenue
CUHTETHYECKOTO
Kay4yKa U pe3HHbI

10

11

12

AJIKUHBI: COCTaB U
0COOEHHOCTH
CTpOCHUS,
TOMOJIOTUYECKHI
psan. AuetuineH —
MPOCTEUILINI
MpeACTaBUTEb
AITKWHOB

Brraucnenus 1o
YPaBHEHUIO
XUMHYECKOM
peakiumn

Apensl: 6eH3011 U
TONYOJI.
ToxkcuuHOCTH
apeHoB

13

I'eneTnueckas
CBSI3b
YIJIEBOAOPOIOB,
MPUHAISKAIINX K




Pa3INIHbIM
KJj1accaM

14

15

16

17

18

19

20

21

IIpupoaubie
HUCTOYHUKH
YIJIEBOIOPOOB:
IIPUPOJIHBIN ra3 u
MOMYyTHBIE
He(TsHbIE ra3bl,
He(Th U MPOAYKTHI
e€ nepepaboTKu
IIpuponusie
UCTOYHUKHU
YTJIE€BOIOPOOB:
MIPUPOHBIN ra3 u
MOMYTHBIE
He(TSHBIC Ta3kbl,
HEPTH U TPOILYKTHI
e€ mepepaboTKu
KonTponbnas
pabota mo pazaeny
«YTII€eBOIOPOIABD)

IIpenensvHbie
OJIHOAQTOMHEIE
CIIUPTHI: METAHOJI
U TAHOII.
Bonopoanas cBsizb

MHoroaTomHbIe
CITUPTHI:
STUJICHIJTIMKOJIb U
TJIMLEPUH
@deHo: cTpoeHUE
MOJIEKYJIBI,
¢buznyeckue u
XUMHUUYECKHE
CBOICTBA,
MPUMEHEHUE

Anbaerunpr:
dbopManbaerua u
alleTalbIeTU/I.
Aneron
OIHOOCHOBHBIC
npeneabHbIe
KapOOHOBBIE




KHUCJIOTHI:
MypaBbUHAS U

YKCyCHas

22

[IpakTnueckas
pabota Ne 2.
«CBoiicTBa
pacTBopa
YKCYCHOM
KHUCJIOTBI»

23

24

25

26

27

28

29

CreapuHoBas u
OJICMHOBAS

KHCIIOTHI, KaK
MPEICTaBUTENN 1
BBICIIIUX

KapOOHOBBIX

KHUCJIOT

Mpk11a Kak coau

BBICIIIMX

KapOOHOBBIX 1
KHCIJIOT, UX

MOIOIIEE ACHCTBHUC

Crnoxubie 3¢upbl

KaK MPON3BOJIHbBIE
KapOOHOBBIX 1
kuciaot. ['maponus
CIIOKHBIX 3(hpUpOB
XKupsl: runponus,
MIpUMEHEHHE,
Ouooruyeckast
POIIb KUPOB

YTrieBoasl: COCTaB,
KIaccupuKaIus.
Baxwneiimue
MPEACTABUTEINHN: 1
TJII0K03a,
bpykTO3a,
caxaposa

Kpaxman u
LICJUTIOI03a KaK
MIPUPOIHBIE
TTOJTUMEPBI
KonTponbHas
pabota mo pazaeny




30

«Kucnopoaconepx
amue
OpraHuyecKue
COEIHEHUY/
Bcepoccutickas
MIPOBEPOYHAs
pabora

O61mas
XapaKTepUCTHKA
a30TCOJEpIKAIINX
OpPraHUYECKUX
coeuHeHU /
Bcepoccutickas
MIPOBEPOYHAs
pabora

31

32

33

AMUHBIL:
METHJIAMUH U
AHWINH

AMMHOKHCIOTEI
Kak aM(poTepHbIC
OpraHUYEeCKUe
COEIUHEHHS, UX
OHOJIOTHYECKOe
3HAYCHUE.
Ilentuael. benku
KaK MPUpPOIHBIC
BBICOKOMOJIEKYJISIP
HBIC COeTUHCHUS

OcHOBHBIE
MMOHSATHS XUMHU
BBICOKOMOJIEKYJISIP
HBIX COE€IUHEHUI

34

OcHOBHBIE
METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIP
HBIX COCIUHCHUM,
IInacTMacchl,
Kay4yyKH, BOJIOKHA

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

11 KUIACC

34




Tema ypoka

XUMUYeCKUH
DJIEMEHT. ATOM.
DneKTpoHHas
KOH(HUTyparus
aTOMOB
[Tepuoanueckuii
3aKOH U
[Iepnonnueckas
cHcTeMa
XAMUYECKHUX
anemeHToB Jl. U.
Menpaeneena, ux
CBS3b C
COBPEMEHHOM
TEOpUel CTPOEHUS
aToOMOB

3aKOHOMEPHOCTH
H3MEHEHHUS CBOWMCTB
XHUMHYECKHX
9JIEMEHTOB U MX
COE€TMHEHUH I10
rpymnmnam u
MEPUOIaM.
3HayeHune
MEPUOIUYECKOTO
3aKOHA U CHCTEMBI
XHUMHYECKHX
anemenToB ..
Menaeneena B
Pa3BUTHU HAYKHU

Crpoenue
BEIIIECTBA.
XumMmuueckas CBS3b,
€€ BUBI;
MEXaHH3MBbI
oOpazoBaHms
KOBaJICHTHOM CBSI3U.

KoanuyecTBo 4acoB

Bee KonTpoan
Hble
ro
padoThI
1
1
1
1

IIpakTuyec
KHe
padoThI

Jara
H3yYeH
us

DJIEeKTPOHHBI
e ungposbie

oOpa3oBareJl
bHbIE

pecypchl




Bonopoanas cBsi3b

BanenTHOCTSE.
DNeKTpooTpuULIaTETh
HOCTh. CTEIICHb
OKHCJICHHS.
BemectBa
MOJICKYJISPHOTO U
HEMOJICKYJISIPHOTO
CTpOCHUS

ITonsatue o
JUCTIEPCHBIX
CHCTEMaX.
HctunHbIC N
KOJIJIOUTHEIC
pacTBOPBI.
MaccoBas 1oist
BCIIECTBA B
pacTtBope

Knaccudukanms n
HOMEHKJIaTypa
HEOPTraHUYECKUX
COCIUHCHH.
I'eneTnyeckas CBsI3b
HEOPraHUYeCKUX
BCIIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms
XUMHUYECKUX
peakuuii B
HEOPraHUYeCcKou 1
OpraHU4eCcKOu
XUMUU. 3aKOH
COXpaHEHHUs MacChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MpeBpaIIcHUs
SHEPTUH MPHU
XUMHUYECKUX
peakuusx

CKopocThb peaKIui.
O6parumbie
peaKIuH.
XuMH4YECKOe




paBHOBecHue

10

[IpakTnueckas
pabora Ne 1.
«Bnusaue
Pa3IUYHBIX
¢bakTopoB Ha
CKOPOCTh
XUMHYECKOU
peaxKum»

11

DNeKTpoNUTHYECKAs
JTUCCOIUAITHSI.
[Tonsitue o
BOZIOPOJTHOM
nokazatene (pH)
pactBopa. Peakiun
HMOHHOTO OOMEHa.
IM'maponus
OpPraHHYECKUX H
HEOPTaHHYECKUX
BEIIECTB

12

OKHCIUTENTBHO-
BOCCTaHOBUTEIBHBIE
peakuuu. [Tonstue
00 arIeKTpon3e
pacriaBoB U
pacTBOPOB COJIEr

13

KoHntponbHas
paborta 1o pazaerny
«Teopernueckue
OCHOBBI XUMUU»

14

15

Mertamisl, ux
IIOJIOJKEHUE B
[Tepuonnueckoi
CHCTEME
XAMHUYECKHUX
anemeHToB /I. U.
Menneneena u
0COOEHHOCTH
CTPOEHHUS aTOMOB.
O6mwme ¢puznueckune
CBOICTBA METAJIJIOB

CraBbl METAILIIOB.
3J'IGKTpOXI/IMI/I‘-ICCKI/I




U psifi HAPSKEHUN
METaJIJIOB

16

17

XHUMHUYECKHE
CBOICTBa
BaXKHEHIITHX
METAJIJIOB (HATpUH,
KaJIni, KaJIbIHi,
MarHui,
ATFOMUHHN) U UX
COETUHEHUN

XHUMHUYECKHE
CBOICTBA XpoMma,
MEJIH U BX
COCTUHEHUN

18

XHUMHYECKHE
CBOMCTBA IIMHKA,
JKenesa U ux
COCTUHEHUN

19

[IpakTnueckas
pabora Ne 2.
"Pemenue
AKCIICPUMEHTAIIbHBI
X 3a7a4 I10 TEME
«MeTamibe»"

20

21

Hemeramisl, ux
IIOJIOJKEHUE B
[Tepuoanueckon

CHCTEME

XUMHYECKUX 1
anemeHToB /1. W.
Menneneesa u
0COOCHHOCTH

CTPOCHUS ATOMOB

dusnyeckue

CBOICTBA

HEMETAaJIOB.

AsnmoTponust

HEMEeTaJUIOB (Ha 1
npuMepe

KHUCJIOPOJIa, CEPBHI,
docdopa u

yriepoja)

22

XuUMHUYECKHUE 1




CBOICTBa
TaJIOTEHOB, CEPBI U
HUX COEIUHEHNN

23

XHUMHYECKHE
CBOICTBa a30Ta,
docdopa u ux
COETUHEHUN

24

XHUMHUYECKHE
CBOWCTBA yTJIepoa,
KPEMHHUS U UX
COCIMHCHUI

25

26

27

28

29

30

[Ipumenenue
BaXXHEHIITUX
HEMETAJJIOB U UX
COCTUHCHUI

O06006111eHE U
CHCTeMaTH3amus
3HAHUH I10 TEME
«Hemeramisy.
Breraucnenus 1o
YpaBHEHUSIM
XHUMHYCSCKHX
peakuuii u
TEPMOXUMHUYECKHUE
pacy€Tsl

[IpakTnueckas
pabota Ne 3.
«Pemenne
AKCIEPUMEHTAIIbHBI
X 3aJa4 110 TeMe
"Hemertanmmsi'"»

KonTponbHas
pabota mo Temam
«Metannasl» u
«Hemeranmb»

HeopraHqucm/Ie n
OpraHn4cCKuc
KHCJIOTHEI.
HeopraHqucm/Ie n
OpraHn4ceCKuc
OCHOBaHUA

AmpotepHble
HEOpPraHU4ecKue u




31

OpraHUYECKUe
COEIMHECHUS.
I'eneTuueckas cBI3b
HEOPraHUYECKHUX U
OpraHUYECKUX
BCIIECTB

Ponp xuMuu B
obecneueHUH
9KOJIOTHYECKOMH,
SHEPreTUYECKON 1
MMHUILEBOM
0e30IMacHOCTH,
pa3BUTUU

M€ IUIUHEI

32

[IpencraBnenus 06
OOIINX HAYYHBIX
MIPUHIIAITAX
MIPOMBIIIITICHHOTO
MOJTyYEHUS
BayKHEHIITNX
BEIIECTB

33

UYenosek B Mupe
BEILIECTB U
MaTepuajoB

34

XuMus U 310pOBbE
YeJI0BeKa

OBIIEE KOJIMYECTBO
YACOB IIO0
I[TPOTPAMME

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOMN NPOI'PAMMBI

34

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero o01ero odpa3oBanus
pe3yJbTara
1 TeopeTrnyeckre OCHOBBI OPraHMYECKON XUMHUU
CdopmupoBaHHOCTh MPEACTABICHUN O XUMHYECKOH COCTaBIISIOIICH
1.1 €CTECTBEHHOHAY4YHOM KapTUHBl MHpaA, POJM XUMUU B TIO3HAHUU
SBJIEHUN TNpUpOAbl, B (OPMUPOBAHMM MBIIIICHUS U KYJIbTYPBI




JTUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU ISt
pelIeHUsT TPAKTHYECKUX 3aJad U OKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

1.2

1.3

Bnanenune cucremMol XUMUYECKMX 3HAHUH, KOTOpas BKIKOYACT:
OCHOBOIIOJIAraroIue HIOHSATHS (Mouexyna, BaJICHTHOCTD,
JNEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCIICHHs, XUMHUYECKas CBs3b,
MOJIb, MOJISIpHAsE Macca, MOJSIPHBIA OO0BEM, YIIEpOTHBIA CKeEJeT,
GbyHKUIMOHANBHAS ~ TpyHma,  pagukals,  HW30MepHusi,  H30MEphI,
TOMOJIOTUYECKUN PpsAll, TOMOJIOTHM, YIJIEBOJOPOXABI, KHCIOPOA- U
a3oTcolepKallue COEJUHEHUs, OMOJIOrMYeCKM AaKTHBHBIE BEILECTBA
(yrneBogpl, KUpPBI, OEJNKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOpPUUM U 3aKOHBI (Teopus
XMMHUYECKOIO CTpOeHMsI opranmdeckux aeuiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XMMUH, (AKTOJIOTHYECKUE
CBEJCHMS O CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U O€30IaCHOM
UCIOJIb30BAHUN  BAXHEUIIMX HEOPraHWYECKMX U  OPraHUYECKUX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCIO0BCKA

ChopmMupoBaHHOCT, YMEHHI BBIABISATH XapaKTepHbIE MPHU3HAKU
MOHATHM,  yCTaHaBIMBaThb WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHSTHS TPH ONHCAHUHM COCTaBa, CTPOCHUS U

MPEBPALLICHUN OPTAaHUYECKUX COCTUHEHUI

1.4

c(OpPMUPOBAHHOCTh YMEHUH MCIIONIB30BaTh XUMUYECKYIO CHUMBOJIUKY
JUISL COCTaBJIEHUSI MOJIEKYJISPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaléHHON) ¢GOpMyaT OpraHMYeCKMX BELIECTB M  ypaBHEHHH
XUMHUYECKUX PEAKLM, U3TOTABIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX
BEIECTB I WJUIFOCTPALMM MX XUMHUYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHUS

1.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  yCTaHABJIMBATh  IPUHAJJIC)KHOCTD
M3yYEHHBIX OPraHUYECKUX BEUIECTB IO HX COCTaBY M CTPOEHHUIO K
omnpeAenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOJAOPOIbI,
KHCJIOPOJT W a30TCOJEpKAIlhe COEAUHEHHUs, BBICOKOMOJIEKYIISIPHBIC
COCNMHEHMS), JaBaTh WM  Ha3BaHUS 10  CHCTEMaTUYECKOU

HomeHknarype (IUPAC)

1.5

CpopMHUpPOBAaHHOCTH YMEHHS ONPEACIATh BHIBl XUMHUYECKOU CBSI3U B

OpTraHUYCCKUX COCIUHCHUAX (OI[I/IHapHBIe )41 I(paTHBIe)

1.6

C(I)OpMHpOBaHHOCTL YMCHHA IMPUMCHATH: TTOJIOXKCHUA TCOpHUU
CTPOCHUSA OPraHUYCCKHUX BCILICCTB AM. EYTJ'ICpOBa JJIA 0OBSICHEHHS

3aBHCHMOCTH CBOMCTB BCIICCTB OT HX COCTaBa M CTPOCHUA, 3aKOH




COXPAaHCHUS MACChI BCUICCTB

2.1

VYTIIeBOIOPOIBI. Kucnoponconepxkariue u a30TCcoIepIKaIIIe

OpraHN4YCCKUC COCIUHCHU. BBICOKOMOJIGKYJISIPHBIG COCIMHCHUA

ChopmupoBaHHOCTE yMEHUW TPUBOAWTH TPUBHAILHBIC Ha3BaHUS
OTJIENIbHBIX OPTraHUYECKHX BEIIECTB (ITHIICH, MPOIWIEH, alleTHJICH,
STWICHIJIMKOJb, TIHLIEpPUH, (QeHon, Qopmaipaerun, ameraibAeru,
MypaBbUHAs KHCIIOTa, YKCYCHas KHCIIOTa, OJICMHOBAas KHUCIOTA,
CTeapuHOBas KHUCJIOTa, TJIIOKO3a, (PPYKTO3a, Kpaxmal, IIeJUII0I03a,

[JIMLMH)

2.2

ChopmMupoBaHHOCTE yYMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nyuecKkue M XUMUYECKHUE CBOWCTBA THUIHYHBIX MPEICTaBUTENCH
pPa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, dTaH, JTHJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, mermnOyramuen-1,3, OGenzodn,
METaHOJI, TAHOJ, TUJICHIJIMKOIb, TJIMIEPHH, (CHON, aleTaibIeTul,
MypaBbHMHAs M YKCYCHasi KHUCJIOTBI, TJIFOKO3a, KpaxMmaj, IEeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

Cq)OpMI/IPOBaHHOCTB YMCHHUA HIUTIOCTPUPOBATHL TI'CHCTUYCCKYHO CBS3b
MCKAY THUIINYHBIMHU NpeaACTaBUTCILIMU Pa3JIMIHBIX KJIaCCOB
OpPraHN4Y€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIIUX XUMHUYCCKUX

PEaKIHii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYII

24

CdopMupoBaHHOCTH yMEHUs XapaKkTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, MTPUPOIHBIN Ta3, Yroiib), CIOCOOBI UX

nepepa60TKH U MMPAKTUYCCKOC ITPUMCHCHHUEC ITPOAYKTOB nepepa60TKH

XUMHUS U )KU3HL. PacuéTrl

3.1

3.2

CdopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX
MEeTOAaX Hay4HOI'O MO3HAHMSI, UCTIONb3YEMBIX B XUMUU NPHU U3yUYEHUU
BEIIECTB W XUMUYECKUX sBJIeHUW (HAOMIOIEHHE, HW3MEpPEHHE,
JKCTIEPUMEHT, MOJICIUPOBAHUE), WCIIO0Ih30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAaHUS i1 TPUHATHS pEHIeHMH B KOHKPETHBIX

JKU3HCHHBIX CUTYalUAX, CBA3dHHBIX C BEIIECCTBAMU U UX IPUMCHCHUEM

ChopMupoBaHHOCTH YMEHHUH COONIIOJATh TpaBHJa I1OJb30BAHUS
XUMHAYECKON TOCYI0H M JIabOpaTOpHBIM OOOPYJAOBaHUEM, a TaKXKe
npaBmiia oOpallleHusl ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLUSIMHU

110 BBIITOJTHCHHUIO J'Ia60paT0pHI)IX XUMHUYCCKUX OIIBITOB

33

CpopMHUpOBaHHOCTH YMEHHH TJIAHUPOBATH M BBIMOTHATH XUMHUYECCKUH
SKCIEPUMEHT (TPEBpALIEHUSI OPraHUYECKUX BEIIECTB MPHU HArpeBaHUH,

MOJIYUYCHHUEC 3THUJICHA U U3YUYCHUC CTO CBOﬁCTB, Ka4YCCTBCHHLBIC pCaKIUU




OpPraHMYECKUX BEIECTB, JCHATypalus OENKOB TpU HATPEBAHHH,
I[BETHHIC PEaKIUU OENKOB) B COOTBETCTBHH C TPaBUIAMHU TEXHUKH
0e30macHOCTH TNpu OOpallleHHH C BEIIeCTBAMU U JIAOOPaTOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yIhTaTOB

34

3.5

CchopMupoBaHHOCTH YMEHHI MPOBOAUTH BBIUUCIICHUS IO XUMUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJTMYECTBA MCXOJHOTO BEIIECTBA WIIH
MIPOJYKTa PEeaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIH)

CdopmupoBaHHOCTH yYMEHUMI KPUTUYECKH aHAIM3UPOBATh
XUMHAYECKYI0 HH(OPMAIMIO, TOJYyYaeMyl U3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBoit nH(popmaruu, cetb UHTEpHET U Apyrue)

3.6

CpopMUpOBaHHOCT, yMEHHH COOJIONAaTh TMpaBUjIa JKOJIOTHYECKU
1eJ1eco00pa3HOro MOBENEHUSI B OBITY W TPYIOBOW NESITEIHHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH IPUPOIHON
Cpelpl, OCO3HaBaThb OMNACHOCTb BO3JECHCTBUS HA YKUBBIE OPraHU3MBI
OIpeeNEHHBIX OPraHWYECKUX BELIECTB, MOHMMAsl CMBICI MOKa3aTels
[IAK (nmpenenbHO AONMYCTUMOM — KOHLIEHTpALUH), MOSCHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEJOTBPALCHHUS HUX BPEAHOTO

BO3JICHCTBUS Ha OpraHu3M 4€JI0BCKa

11 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brnanenne cucremMoil XMMHYECKMX 3HAaHWW, KOTOpAas BKIIFOYAET:
OCHOBOTIOJIATAIOIIME  TOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
ANIEKTPOHHAs 000JI0UKa aToMa, §-, p-, d-dIEKTPOHHBIE OPOUTAITH aTOMOB,
WOH, MOJIEKYJa, BaJCHTHOCTh, OJJIEKTPOOTPHUIIATEILHOCTh, CTEIMEHb
OKHUCJICHUS, XUMHYECKas CBSI3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00BbEM, KpUCTAJUIMYECKass peI€Tka, TUIBl XUMHYECKUX peakiui
(OKHUCTUTENbHO-BOCCTAHOBUTEIBHBIE, 3K30- H  JHIOTEPMUYECKHE,
peaku HOHHOTO OOMEHa), pacTBOp, SJIEKTPOJUTHI, HEITEKTPOJIMTHI,

OJICKTPOJIUTHYECKAsA  aUcCcolMalrsd, OKHCIIUTEIIb, BOCCTAHOBUTEIID,




CKOPOCTh XMMHUYECKON peaKkuu, XMMUUYECKOE PaBHOBECHUE); TEOPUHU U
3aKOHBI (TEOpHUsSl SIEKTPOJUTHYECKON aucconuanuu, [lepuoauueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJIOTHUECKUE CBEJICHHUS O CBOWCTBAX,
COCTaBe, TONYyYCHHMH U OE30MacHOM HCIOJIb30BAHUU BAKHEUIIHX
HEOPraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKON JAEATEIbHOCTH

YCJIOBCKa

1.2

ChopMupOBaHHOCTh yYMEHUH BBISBIATH XapaKTEpPHBIE MPHU3HAKH U
B3aMMOCBSA3b M3YyYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLUE
MOHATHSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB U MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMUYECKHX
3HaHUHN c ITOHATUSAMHU u MIPEACTABICHUAMU IPYrux

C€CTCCTBCHHOHAYYHbIX IPCAMCETOB

1.3

1.4

1.5

Bnagenue OCHOBHBIMM METOJaMU HAay4YHOI'0O TIO3HAHUA BCIICCTB U
XHMHYCCKHX  SIBJICHUM (Ha6J'IIO,I[eHI/Ie, HU3MCPCHHUEC, OKCIICPUMCHT,

MOJICJIUPOBAHUE)

ChopMupoBaHHOCTh yYMEHMI OMpEAENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XMMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBs3M  (KOBAJIGHTHAs, HWOHHa,
MeTaJUTMYecKasi, BOJIOPOJHAS) B COCIUHECHHAIX, THI KPUCTALTHYECKON
pEemIETKH KOHKPETHOTO BeIlIecTBa (aTOMHAs, MOJEKYJsSpHas, MOHHAs,

MeTaJUTHYecKas)

CdopmMupoBaHHOCTh YMEHUN OINpPEAENATh XapakTep Cpellbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHHI

1.6

1.7

1.8

CdopmupoBaHHOCTh ~ yMEHHS  KJacCU(UUUPOBATH  XMMHUYECKHE
peakuuu Mo pa3nyHbIM MpU3HAKaM (YHCIy U COCTaBY pearupyrommx
BEIIECTB, TEMIOBOMY 3(G¢eKTy peakiuH, H3MEHEHHIO CTerneHen
OKHCIICHUS  DIJIEMEHTOB, 0o0paTUMOCTH  peakiuH, Y4acTHIO

KaTaJn3aTopa)

CpopMHUpPOBAaHHOCT, YMEHHMM COCTAaBJISATh ypPAaBHEHHUS  peaKIuit
Pa3IUYHBIX THUIIOB, TIOJHBIE W COKPAIIEHHBIC YpaBHEHUS peaKIui
MOHHOTO OOMEHA, YUUTHIBAs YCIOBHS, MPU KOTOPBIX 3TH PEAKIIUN UAYT
710 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIIMH, MOATBEPIKIAIOININE
KaueCTBEHHBI COCTaB  pA3MUYHBIX HEOPTaHWYECKUX  BEIIECTB,
pacrio3HaBaTh OIBITHBIM TyTEM HWOHBI, MPHUCYTCTBYIONIUE B BOJHBIX

pacTBOpax HEOPTaHUUECKUX BEIIECTB

1.9

CpopMHUpPOBAaHHOCT, YMEHUW PACKpPBIBATh CYIIHOCTh OKHCIHTEIBHO-




BOCCTAaHOBHUTCIIbHBIX peaKI_[I/Iﬁ noCcpcaACTBOM COCTaBJICHHUA

ANEKTPOHHOTO OallaHca 3TUX peaKIui

1.10

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHAYECKOH peakIuy OT Pa3InYHbIX (PaKTOPOB

1.11

2.1

ChopmupoBaHHOCTE yMEHHI  OOBSACHATH  XapakTep CMEUICHHS
XUMHUYECKOIO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(mpunnun Jle [latensbe)
OOmiast 1 HeOpraHUYECKasi XUMHS

ChopMHUpOBaHHOCT, YMEHHMH pacKpbIBaTh cMbICH [lepuomnueckoro
3aK0Ha J.H. Menneneena U JIEMOHCTPUPOBATh €ro

CUCTEMATHU3UPYIOIIYIO0,  OOBSCHUTENBHYHDO U  IPOTHOCTUYECKYIO

byHKIIIN

2.2

2.3

CpopMUpOBaHHOCTH YMEHUN XapaKTEPU30BATh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3jJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xumuueckux osnemeHtoB J[.M. MenzaeneeBa, HCHOIb3Yys
MOHATUSA «S-, p-, d-dTIEKTPOHHBIE OpPOUTANNY, «IHEPrEeTUUECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MCHCHHS  CBOKCTB
XUMHUYECKHUX JJIEMEHTOB U WX COEJAMHEHUN MO MepHoJaM W rpyrnam

[Tepuonuueckoit cucrembl xumudeckux saeMenToB J[.M. Menaeneesa

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TEHETUYCCKOW  CBS3M  MEXKIY
HEOPTaHWYECKMMH  BEUIECTBAMH  C  IOMOIIBIO  YpaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ
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ChopMupOBaHHOCTb ~ YMEHMH  yCTaHaBIMBaTh  IPUHAIJIEKHOCTh
HEOPraHMYECKHUX BELIECTB IO MX COCTaBy K ONPEIEIEHHOMY Kiaccy
(rpymme) coenrHEHUN (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJJIbl,

OKCH/Ibl, OCHOBaHMsI, KUCIOTHI, aM(OTEpHbIE TUPOKCHIBI, COIIH)

2.5

CdopmMupoBaHHOCTh YMEHUN HCIOJB30BaTh XUMUYECKYIO CHMBOJMKY
JUIL  COCTaBlieHUS (OpMYyJ BEIIECTB U YPaBHEHUM XUMHYECKHUX
peakuumii, cucrematnueckyto HomeHknaTypy (IUPAC) u TpuBnansHbie
Ha3BaHUS OTJCJIbHBIX HEOPraHMYeCKUX BellecTB (yrapHelii ras,
YIJIEKUCHBIA Ta3, aMMMaK, TrameéHas W3BECTb, HErami€Hash H3BECTb,

MATHEBAs COJIA, TUPHUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOLIHE
XMMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEILLECTB Pa3INYHBIX KJIACCOB,

MOATBCPIKAATH CYIICCTBOBAHUC TeHETHYSCKOU CBA3HU MCKIAY




HCOPraHN4CCKUMU BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

2.8

CdopmMupoBaHHOCTh YMEHHIA TJIAHHPOBATH M BBITIONHSATH XUMUYCCKUI
IKCIIEPUMEHT (Pa3JIOKEHUE TIEPOKCHIA BOJOpPOJAa B MPUCYTCTBUH
KaTaJIn3aTopa, OIPE/CIICHUE CPEAbl PACTBOPOB BELIECTB C MOMOIIBIO
YHHBEPCAIHOTO WHJIUKATOPA, BIUSHUE Ppa3MYHBIX (HaKTOPOB Ha
CKOPOCTh ~XMMHYECKOH pEakUuH, peakiud HOHHOrO OOMEHa,
KayecTBEHHBIC PEaKLMHU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHMs, PCLICHHE OSKCIIEPUMEHTAIBHBIX 3a1ad [0 TeMaM
«Mertammbs» U «HeMmeraiuibl») B COOTBETCTBUH C IPABHIAMH TEXHHKU
0€30MacCHOCTH TpH OOpaIleHUH C BEIIECTBAMH M JIAOOPATOPHBIM
o0opyI0oBaHUEM; MPEACTABIISTh pe3ynpTaThl XHUMHAYECKOTO
JKCIIepUMEHTa B (opMe 3alHucH YpaBHEHHH COOTBETCTBYIOIIMX

peaKI_II/Iﬁ nu (bOpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PEC3YJIbTATOB

ChopmupoBaHHOCTh yMEHHIl COOMIOAATh MpaBWia TMOJIb30BAHUS
XUMHYECKOH TIOCYION ¥ J1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKKe
MpaBwiIa OOpaIIeHUs C BEIIECTBAMUA B COOTBETCTBUU C MHCTPYKIHSIMHU

I10 BBIIIOJIHCHHUIO J'Ia60paT0pHBIX XUMHNYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKkTePU30BaATh XUMHYECKHE
MIPOLIECCHI, JIKAIUE B OCHOBE MPOMBIIUIEHHOTO TOJYyYEHUS! CEpPHOMN
KHCIIOTBI, aMMHaKa, a TaKkke c(POpMHUPOBAHHOCTH MPEACTaBICHUI 00
oOIMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpodiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUA U KU3Hb. PacuéThl

3.1

3.2

ChopMupoBaHHOCTh NPEACTABICHUH O XMUMHUYECKOH COCTaBIISIOIIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, pPOJIM XHUMHUU B [O3HAHUU
SBIIGHUWA TPHUPOAbI, B (POPMUPOBAHWU MBIIUICHUS € KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOH TI'PaMOTHOCTH, HEOOXOAMMOM s
pelieHusl NPaKTUYEeCKUX 3a7ad M SKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBbIO U IIPUPOJHON cpesie

ChopMupoBaHHOCTB YMEHUU KPUTHYECKH aHAIN3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, TOIY4aeMyl M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOif KOMMYHHUKALIUH, c€Th VIHTEpHET U Apyrue)
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ChopMupoBaHHOCTh YMEHUH COOMIOAATh NpPaBUIIa HKOJOTHUECKU
1enecoo0pa3Horo MoBeNeHUsS B OBITY M TPYAOBOH JEATEIbHOCTH B
LENAX COXPAHEHHUs] CBOETO 3J0POBbS M OKpY’Karolled NpUpOIHON

cpembl
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3.5

Oco3HaBaTh OMAaCHOCTh BO3JICUCTBHSI HA KUBBIE OPraHU3MBbI
onpeeEHHBIX BEIIECTB, MOHUMAast cMbIc nokasarens [1JK, nosacHsaTsh
Ha IIpuUMepax CrocoObl YMEHBIIICHUsI U MIPEAOTBPAIIEHUS WX BPEIHOTO

BO3,I[€I>1CTBHH Ha OpraHusM 4€JIOBCKa

CdopmupoBaHHOCTH YMEHHH MIPOBOAUTD BBIUHCIICHUS c
WCIOJIb30BAaHUEM TMOHSTHUS «MaccoBas JIOJi1 BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOIICHHA TA30B NPH XUMHUYECKUX PEAKIUSAX, MAacChl
BEIIECTBA MM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WId 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMH BEIIECTB,
TeIoBoro 3¢ @dexra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCHICCTB, IMPCBPALLICHUA U COXPAHCHHUA SHCPIUU

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1

1.1

1.2

TCOPCTI/IHCCKI/IC OCHOBBI OpraHquCKOﬁ XUMHHU

[Ipenmer opranuueckoil XuMuu: €€ BO3HUKHOBEHHUE, PAa3BUTHE W 3HAYCHHE B
MOJIYYEHUU HOBBIX BEIIECTB W MaTepuajoB. Teopusi CTPOSHUS OPraHMYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrtpykrypHble (OpMYNBl OpPraHUYECKHX BEMIeCTB. [ OMOIOTHsA, H30MEpHs.
XuMH4eckast CBSI3L B OPraHn4€CKUX COCAMHCHUAX — OJHWHAPHBLIC W KPATHLIC

cBs3u. [Ipencrasienue o kinaccuukauy OpraHuuecKUX BEIIECTB

1.3

Homenknarypa opraHnyeckux COeIMHEHUH (cHcTeMaTHYecKasl) U TPUBUAJIbHbBIE

Ha3BaHUS BaKHEUIITHUX HpeHCTaBHTCHeﬁ KJIaCCOB OPIraHNUYCCKNX BCHICCTB

VYri1eBo10poasl

2.1

2.2

AIKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKUI pAA. MertaH 1 3TaH — HpOCTCﬁH.IPIG
NpEACTABUTCIIN AJIKAHOB!: (I)I/I3I/ILIGCKI/IC U XHMHYECKHE CBOMCTBa (peaKI_II/II/I

3aMCIICHUA U FOpeHI/ISI), HaXOXJIACHUC B IPHUPOJAL, IMMOJTYUCHNEC U MPUMCHCHUC

AJKeHBI: COCTaB U CTPOECHHUE, NOMOJIOTMUECKHH psA. DTWIEH M TNPONWIEH —
MpOCTEHIINE TPEICTaBUTENN AalIKeHOB: (U3MYECKHe M XUMHYECKHE CBOICTBa
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAlUU, OKHUCIEHUS U

HOJ'II/IMCpI/ISaI_II/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

2.3

Ankanuensl: Oyramuen-1,3 u wMerunOyramueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHYECKHE CBOMCTBA (peakmus moaumepusanuu). [lonyueHne CHHTETUYECKOTO

KayuyKa U PEe3HHbI
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2.5

2.6

3.1

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUN psii. ALIETHIICH —
NPOCTEUIINI TPeACTaBUTENb AJKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUE U
XMMUYECKHE CBOMCTBA (peaKkUy T'UAPUPOBaHMS, FAIOTCHUPOBAHNUS, THIpATALIH,

TOpPEHHUs ), TOJy4YEeHUE U IPUMEHEHHE

Apenbl. ben3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoOBaHMs U HUTPOBAHUS), MOTyYeHHUE U MpuMeHeHue. Tomyou:
cocraB, CTpoeHWe, (U3MYecKHe ¥ XHMHYECKHE CBOMCTBA  (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJIyUeHHE M TpUMEHEHUEe. TOKCHYHOCTH
apeHoB. ['eHeTHuyeckasi CBsI3b MEXAY YIJIEBOJOPOJAaMH, MPUHAUICKAIIUMH K

PAa3JIMIHBIM KjlaCCaM

ITpupoHble MCTOUHUKY YTIeBOJOpoa0B. IIpupoanslii ra3 1 nonyTHble HeTAHbIE
ra3el. Hedth u €€ mpoucxoxnenue. CriocoObl mepepadOTKu HEPTHU: MEPETOHKA,
KPEKUHT (TEPMHUYECKUI, KaTaIuTU4ecKuid), nuponus. [IpomgykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBILIUIEHHOCTH M B ObITy. KameHHBIN yroiab u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHn4eckue COeAMHEHUS

[IpenenbHbIC OTHOATOMHBIC CIUPTHL. METaHOJ U ATaHOJI: CTpOeHUE, PU3NUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuuu ¢ aKTUBHBEIMH  METaJJIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), TMPUMEHEHHE. BOoJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MeTaHOJia M 3TaHOJA Ha OPraHM3M 4YeJIOBEKa.
MHOroaToMHbI€ CIIUPTHI. DTUIICHTIIMKOIb U TJIMIICPUH: CTPOCHHE, (DU3UYECKUE H
XUMUYECKHE CBOWCTBA  (B3aMMOJICHCTBHME CO  IEJIOYHBIMH  METaJlJIaMH,
KaueCTBEHHAsl peakIlMsi Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBHE Ha OpraHu3M

YCJIOBCKaA. HpI/IMCHeHI/Ie TJIIMICPpHUHA U OTUJICHIJIUKOJIA

3.2

@deHoNI:  CTpOEHWE MOJEKYJbl, (U3WYECKHUEe ¢ XMMHYECKHE CBOWCTBA.

Tokcuunocts (eHomna. [fpumenenue gpenona
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3.5

Anbaeruabl U keToHbl. Dopmanbaerus, aleranbAerua: cTpoeHue, Gusnueckue u
XMMHUYECKHE CBOWCTBA (pPEeaKLMU OKUCIEHUS U BOCCTAHOBJIEHUS, KaueCTBEHHBIE

peaxkuun), nojy4eHue u NpuMeHeHne

OAHOOCHOBHBIE TpeAeNbHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAs M YKCyCHas
KHUCJIOTBI: CTpOeHHe, (U3NIECKHEe U XUMHUUECKHE CBOMCTBA (CBOICTBA, 00IIne IS
Kjlacca KHCJIOT, peakius »JTepuuKalnuu), TMOJydyeHHEe ¢ IpHUMEHEHHE.
CreaprHOBas ¥ OJICMHOBAsI KUCIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX
KHCIOT. MbIla Kak COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JIeHCTBHE

CrnoxxHble 3GUphl KaKk MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX

a¢upoB. Kupsl. ['uaponus xupos. Ilpumenenue xupoB. buonoruueckas poib

KUPOB




3.6

4.1

VYraeBoasl: cocTaB, KiacCU(UKAIUS YIIeBOAOB (MOHO-, M- M IOJIMCAXapubl).
I'moko3a — mpocTedmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJIEKYIIbI,
(dbu3MYecKre U XMMUYECKHEe CBOMCTBA (B3aumoaeicTBue ¢ rupokcuom meau(Il),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccTaHoBieHue,
OpOXKEHHE TIIIOKO3bl), HAaXOXJIEHHE B MPHUPOJE, NMPUMEHEHHE, OMOJOTHYecKas
ponb. DotocunTe3. PPyKTO3a KaK M30MEP IIIIOKO3bl. Kpaxmail u nesmioao3a Kak
npupoaHeie noauMepbl. CTpoeHHME Kpaxmalla U LeJUTroio3bl. dusnyeckue u

XHMHYECKHE CBOMCTBA KpaxmaJia (FI/I,I[pOJ'II/I?), KauC€CTBCHHAas pCaKIusAa C I/IOI[OM)
A3OTCO,Z[€p)KaH_II/IC OpPraHun4€CKUeC COCANHCHUA

AMUHOKHUCIOTHL Kak aMQoTepHble opraHuyeckue coeauHeHus. duszuueckue u
XUMHUYECKHUE CBOMCTBA aMUHOKUCIOT (Ha mpumepe mMiuHa). buonoruueckoe

3HAYCHHUEC aMUHOKUCIIOT. HGHTI/IHBI

4.2

benku kak npuUpONIHBIE BBICOKOMOJEKYJspHbIE coenuHeHus. llepBuunas,
BTOpPUYHAs U TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OEJIKOB:

TUapoOJIn3, A€HaTypalus, KaYCCTBCHHBIC PCAKIIUU Ha Oenku

5.1

BLICOKOMOHeKy.]'IﬂpHHe COCIUMHCHUA

OCHOBHbIE TMOHATHUS XUMHMHU BBICOKOMOJIEKYJSIPHBIX COCIUHEHUN: MOHOMEp,
MOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIICHb IMOJIMMEPU3ALIUH, CPEIHSAS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJbl CHUHTE3a2 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH —

noJiMmMepursalAa U NOJUKOHACHCAII A

5.2

OKCllepUMEHTAJIbHbIE METOJbl M3yYEHHUS BELIECTB U HUX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,

Kay41yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHbI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

1

TeopeTnyeckrie OCHOBbI XUMUU

1.1

1.2

XuMu4eckuil 3neMeHT. AToM. SIapo atoma, U30TOIBL. DJIEKTpPOHHAs 000JI0vYKa.
DHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d-DIIEMEHTHI.
OcoOeHHOCTH pacIpeiesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJIOB. DIIEKTPOHHAS KOH(UTYpalHsi aTOMOB

[Tepuonnueckuii 3akoH u llepuoanyeckas cucrema XuMHueckux 3iaeMeHToB 1. 1.
MenpeneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W [lepHoanyYecKoil CHCTEMBI
xuMuyeckux ieMeHToB (.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS

aTOMOB. 3aKOHOMepHOCTI/I U3MEHEHHS CBOMCTB XHMMHYECKHMX »JJIEMEHTOB U




06pa3yeMHx HMU TPOCTLBIX MW CJIOXHBIX BCIICCTB IO TpylIaM M ICPUOaM.

3HaucHUE NepUoOoaANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

1.3

1.4

1.5

1.6

1.7

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIbBl XUMHUYECKOW  CBSI3U
(KoBasieHTHAsT HEMOJISIpHAsE W TOJsIpHAsi, HWOHHAs, MeTajmdeckas). VoHbI:
KaTUOHBI U aHUOHBL. MexaHu3Mbl 00pa30BaHusl KOBAJICHTHON XUMHYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKIENTOPHEIHN). BogopoaHas cBs3b
BanenTtHocTs. DnekTpooTpuareabHocTh. CTeneHb OKUCICHUS

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IIOCTOSTHCTBA
COCTaBa BELIECTBA. TWUIbl KPUCTALIMYECKUX PEIIETOK. 3aBUCHUMOCTbh CBOMCTBa
BEIIECTB OT THUINA KpUCTAUIMYECKOM pem€rku. IlonsaTtue o gucnepcHsIX
cucreMmax. VIcTUHHBIE M KOJUIOMIHBIE PAacTBOpbI. MaccoBas H0js BEIECTBA B
pacTtBope

Knaccugukanus Heopranuyeckux coeuHennil. Homenknarypa HeopraHuueckux
BELICCTB

Xumnueckas — peakuus.  Knaccudukaums — XMMHYECKMX — peakuuii B
HEOpPraHMYECKON U OPraHUYECKON XMMHUH. 3aKOH COXPAHEHHUs Macchl BEILECTB,

3aKOH COXpPaHCHUS U MPCBPALLICHUA SHCPIUU ITPU XUMHUYCCKUX PCAKITHAX

1.8

CKopoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOparuMbie peaknuu. XHUMHUYEeCcKoe paBHOBecue. DakTOphl, BIHAIONIME HA

COCTOsIHME XuMuUecKoro paBHoBecud. [Ipunmun Jle [llarense

1.10

1.11

2.1

Onextponutuyeckas aucconuanusa. CuiibHble M cialble 3neKkTposiuThl. Cpena
BOJIHBIX PacTBOPOB BEILIECTB: KHCasA, HEUTpaslbHasl, 1iejo4Has. Peakiuy HOHHOTO
obmeHa

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU

Heoprannueckas Xxumus

Hemeramnsbl. [Tonoxxenue HemeramuioB B [lepuoanueckoit cucreMe XMMHYECKHX

anemenToB JI.M. MenzeneeBa 1 0COOEHHOCTU CTpPOEHUs aTOMOB. Puznyeckue

CBOMCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IIPUMEpPE KUCIOPOa, CEPBI,

docdopa u yraepoaa)

2.2

XUMUYECKHE CBOWMCTBA BAXKHEUIIMX HEMETAIIOB (TaJOr€HOB, CEphbI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIIMX  KHUCJIOT, BOJOPOJIHBIX coeAauHeHui). I[Ipumenenwne

BaXKHEHIINX HEMETAJIOB U UX CO€IUHEHNN

2.3

Meramnsl. Ilonoxenune wmetamioB B Ileprogndeckoil cUCTEME XUMHYECKHX
anementoB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000JI0UEK
aToMoB MeTaioB. Obue ¢puzndyeckue cBoicTBa MeTauioB. CIUIaBbl METAIIIOB.

3J'ICKTpOXI/IMI/I‘-ICCKI/II71 pax HaHpH)KCHI/Iﬁ MCTAJJIOB
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XUMHUYECKHUE CBOMCTBA BAXHEUIIMX METAIOB (HATpWMl, Kaiauii, KaJblHi,
MarHuii, aJTIOMUHHHA, ITUHK, XPOM, JKelIe30, MeIb) U HX coequHeHwil. Oomue

CII0COOBI IMOJIYYCHHA MCTAJLJIOB. HpI/IMeHeHI/Ie MCTAalJIOB B 6BITy N TEXHHKC

2.5

I'eneTnueckas CBI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMJICKANIUX K PA3JIUNIHBIM

KJlacCaM

3.1

3.2

33

XUMUS U )KA3HD

Ponp xuMum B oOecriedeHUH HSKOJOTHMYECKOM, PHEPreTHYECKONM M IHUIICBOM
0€30IaCHOCTH, Pa3BUTUU MEIUIIMHBI. [IOHSATHE O Hay4YHBIX METOJaX IMO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ

[IpeacraBnenuss 06 OOIMMX HAYYHBIX MPHHIMIAX MPOMBIIIJICHHOTO TOJyYEHUS
BOXHEHIIMX BelIECTB. YUeNOBEK B MHUpPE BEMIECTB MU MATEPHAIOB: BAaXKHEUILHE
CTPOUTENBHBIE MaTEpUalbl, KOHCTPYKUMOHHBIE MaTepUalibl, KPackH, CTEKJIO,
KepaMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATE€pUalibl, OPraHUYECKUE U
MUHEpaJbHbIE YI00peHus

XuMHUd UM 3J0pOBbE YEJIOBEKa: IpaBUJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX

MpenaparoB, MpaBuiia 6€30MaCHOTO HUCIIOIb30BaHUS MPENapaTOB OBITOBON XUMHH

B IIOBCEHEBHOMU KU3HU
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METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
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MPOBEPOYHBIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 1.
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6. O.C.I'abpuensH, [1.B.Pemeros, .I.OcTpoymoBa «3aiaqyu Mo XUMUHU U CIIOCOOBI X
pemenus» - M.: «JIpoday, 2021rox.

7. B.I. lenncoBa «Xumus 11 knacc noypounsle miansl o yueoHuky O.C.I'abpuensina,

[T JIeicoBoii» - Bonrorpan» Yuurens 2018rox.
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2019r.
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http://www.chemnet.ru 'azeta «Xumusi» u cailT it yuutens «5 uay Ha ypoK XUMHH
http://him.1september.ru Equnas xomnekuus L{OP: [IpeameTHas KoeKuus « X AMHUSI
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayYHbIE SKCIEPHUMEHTHI:
xumust. Komeknust Poccuntickoro o01ieo0pa3zoBaresibHOTO IopTajia

http://experiment.edu.ru AJIXMMUK: caiit JI.}FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onummnuana mKOJIbHAKOB 110 XHMHUH
http://chem.rusolymp.ru Oprannueckas XuMusi: SJIEKTPOHHBIM YUeOHUK AJIs1 CPETHEH IIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: IEKTPOHHBIN YIEOHHK

http://www hemi.nsu.ru OTKpPBITBII KOJUTEIK: XUMHUS

http://www.chemistry.ru JIlucTaHmoHHas! OJTMMITHA A TIO XHMHH: TeJICKOMMYHUKAIIMOHHBIN

00pa3oBaTeIbHbII MPOEKT
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