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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 XUMUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona oT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTPaMMbl CPEAHEr0 OO0IIero 0O0pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCyAapCTBEHHOM
obOpazoBarensHoM cTtaagapre COO, c¢ yuérom Konmenuuu mpemnogaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelIbHBIX OpraHu3aiusx Poccuiickoit
denepanvy, peaqu3yIOlIMX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPAMMBI, H
OCHOBHBIX TOJNOKeHH «CTparerun pa3BuTuUs BocluTaHus B Poccuiickoii
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpPOrpaMMbl MO XUMHHU, K OINPEIAECICHHUIO
oOwiel cTpareruu 00y4eHusl, BOCIIUTAHUS U Pa3BUTHS 00y4arOUIUXcsl CPEICTBAMU
yueOHoro npeamMera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHnentyanbHbie TnookeHuss ®PI'OC COO o B3auMOOOYCIIOBIEHHOCTU IIEJIeH,
coJlep KaHMs, PE3yJbTaTOB OO0y4YeHUs U TpPeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpazoBaHue, NOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeNbHON  OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEPIIAONIMM JOTAllOM pealn3alud  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YpPOBHE KIIOUEBBIX ILIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XHMMHUYECKOro OOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB MPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbI
4eJl0OBeKa, a TakKKe DOKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO M MPUPOAHON cpene. Peammsyercs Xumuueckoe oOpa3oBaHHUE
oOyyJaromuxcsi Ha YPOBHE CPEIHEr0o O0IIero oOpa3oBaHusl CpeICTBAMU Y4e€OHOTO
npeaMeTra «XHUMHs», COJACPXKAHUE W TOCTPOECHUE KOTOPOTO ONpeleeHbl B
nporpaMMme IO XUMHU C Y4ETOM CHelnu(PUKU HAyKd XUMHUH, €€ 3HA4eHUs B
MO3HAHWU TIPUPOJBI U B MaTEPUAIbHON >KM3HU OOINECTBa, a TaKXkKe C YYETOM
o0mMX 1eNell YW NPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBbI cpeaiHero oo1iero oopasonanus B Poccutickoit denepanu.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyko poJib B
COBPEMEHHOW IMBMIIM3AINK, B CO3/IaHUM HOBOHM 0a3bl MaTepUaNbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJa B (DOPMUPOBAHKE PAIMOHAIHHOTO HAYYHOTO MBIITUICHHSI,
B CO3JIaHUE LIEJOCTHOTO MPEJCTaBICHUA 00 OKPYXalolIeM MHUpPE KaK O €IMHCTBE
OpPUPOABLl M YEJIOBEKa, KOTOpoe (OpMHpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTAaBa OKPY>KAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMU 00JIACTSAMU MTPUMEHEHUS.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOAUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W SKM3HU KaXJI0oro wieHa ooOmiectBa. CoBpeMeHHass XMMHS KakK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HAampaBicHAa Ha pEIICHUE
rJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHSL YENOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbI 3J0POBbS.

B coorBercTBUM ¢ OOMIMMM LEISIMH M NPHUHIMUIAMU CPEAHEr0 OOIIEro
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN yPOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0O MM JUIsi  BbIpAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, MPOJOJIAKEHUS
00pa30BaHus B Pa3IMYHBIX 001aCTsIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisiomuMu  mpeaMera «XUMHsS»  SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumuss» U «OOIIass M HEOpPraHUYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIAIOTCS. OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HAHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUCHHEM 3HAHUN W3 O0IIeH XUMHUM) U
OpraHn4YecKor xumuu. POpMHUpPOBaHUE NAHHOM CHUCTEMBI 3HAHUW NPU U3YYCHUU
npeaMeTa OO€CIEeYMBAET BO3MOXHOCTh PACCMOTPEHHUST BCEro MHOrooOpasus
BEII[ECTB HA OCHOBE OOIINUX MOHSTHM, 3aKOHOB U TEOPHUI XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKas XUMUs» CPOpMUpPOBaHA B MPOrpaMME IO XWMHH Ha OCHOBE
CUCTEMHOT0 TOAXOJa K H3YyUYCHHIO Y4YeOHOTrOo MaTepuaisa u O0O0yCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHUM  HA  OMNpPEACIIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XUMHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOpUHM CTPOCHHS OPTraHHUYECKUX
COCIMHEHHUW, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX U  AJIEKTPOHHBIX
NpeACTaBICHU O cTpoeHur BenlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJOB J0 CIOXHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHUW. B Kypce OpraHM4eckol XHWMHUHU IOJY4YarOT Pa3BUTHUE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs MEPBOHAYAIHHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU pEaKII1H.

[Tonq HOBBIM yrJIOM 3peHUs B mMpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOTO oOOMIEr0o 0OOpa3oBaHMs
TEOPETUUECKH MaTtepuanl U (PaKTOJOTUYECKHE CBEIECHUS O BEIIECTBAX W
XUMHUUYeCcKol peakiuu. Tak, B dyacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» O0y4aroUMMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJOJOTUYECKHUX MO3ULIUM,



riy0ke TMOHATh HMCTOPUYECKOE H3MEHeHHE (YHKIUH 3TOro 3aKkoHa — OT
00o01IaromIeH 10 0OBICHSIONICH U MPOTrHO3UPYIOIICH.

Enunas cucrema 3HaHWN O BaXKHEWINMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOMCTBax M NPUMEHEHHH, a TAaKK€ O XMMHYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi npomnosHsercs B kKypcax 10 m 11 kmaccos
AJIIEMEHTaMH COJIEP)KaHMsI, HUMEIONIMMHU KYJIbTYPOJOTUYECKUM M TMPHUKIATHOU
XapakTep. OTHU 3HaHMUS CIOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3U XHMHH C
JPYTUMHU HayKaMH, PACKPBIBAIOT €€ poJib B IO3HABATEIBHOW M NPAKTUUYECKON
JEATEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOLECCY
TBOpUYECTBA B O0JACTH TEOPUMU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npo0iemMax, CBSI3aHHBIX C XHMHEW, KPUTHUECKH OCMBICIMBATh MH(OpMALUIO H
OPUMEHATh €€ JJId TONOJIHEHHUS 3HAHUM, pEIICHUS WHTEJUIEKTYalbHbIX H
HKCIIEPUMEHTAJIbHBIX MCCIIEN0BATENbCKUX 3a/1au. B 1enom conep:kanue yueOHOro
npenMera  «XUMHUS»  JTaHHOIO  ypPOBHA  W3YYEHUS  OPHUEHTHPOBAHO  Ha
(dopMupoBaHUE y OOYyYaroImMXCs MHUPOBO33PEHUYECKOW OCHOBBI JJIi NMOHUMAHUSA
bunocockux UAEH, TaKUX Kak: MaTepUaJbHOE E€IUHCTBO HEOPTaHUYECKOTO H
OpraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTh NPHUPOAHBIX SBICHUN NYTEM OKCIEPUMEHTA W
pellieHusT TMPOTUBOPEUMH MEXAY HOBBIMM (aKTaMd U TEOPETUYECKUMU
IPEINOChUIKAMHU, OCO3HAHHE POJIM XUMHUHU B PEIICHUN 3KOJIOTMYECKUX MpoOsieM, a
TaK)Ke Mpo0JeM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B nmmane pemeHuss 3amad  BOCIUTAHUS, PAa3BUTUS H  COLUATU3AIMH
oOyJarolmuxcs NPUHATBIE MNPOTPaMMON MO XUMHUHM MOJIXOJbl K ONPEICIICHUIO
COJEpKaHUS M TOCTPOCHUSA NpeaMeTa IpeaycMaTpuBaloT  (OpPMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEHUCTBHI, HMEIOIMX 0a30BO€ 3HAUYECHHUE IS
pa3IMYHBIX BHUAOB JESATEIBHOCTU: pEIIeHUs npolsieM, MOHCKa, aHalu3a |
00paboTku nHpOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa MPAKTUYECKON
U HCCIIEN0BATENbCKON EATEIbHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B NO3HAHUU
XUMUH.

B npaktuke mnpemnojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, TaK U HAa YPOBHE CPeHET0 00I11ero 00pa3oBaHus, IPU ONPEACICHUN
COJIEP>KATEIIbHOM XAPAaKTEPUCTUKU 1€ HW3Y4YeHUs IpeAMETa HaNpaBJICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO MNpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON
NESATEIbHOCTH 4Y€JIOBEeKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUpPOBOW KyJbTypbl. C
METOJMYECKOW TOYKHU 3pPEHUs TAaKOW MOAXOJ K OINPEACNICHUIO IeJied H3yyeHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHUsl IVIABHBIMM LEJSIMM H3YyYEHHs NpeaMeTra
«Xumus» Ha 6a3zoBom ypoBHe (10 =11 ki1.) sByIsIFOTCS:

e (opMHpOBaHME CHCTEMBl XMMHMUYECKHX 3HAHMH Kak  BaKHEHIIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIYEBbIe MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE M MOHMMAaHHWE CYIIHOCTH IOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, 03HAKOMIJICHHE C HUCTOpUEH
UX Pa3BUTUS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAyYHBIX METO/IAX MMO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIuid, HEOOXONUMBIX HJsi MPUOOPETEeHUs
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKHX SIBJICHUH,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOMN U MIOBCETHEBHOW KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIBLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO0 3KCHEPUMEHTa, COOJIIOIEHUEM  IpaBHII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, copepxaTenbHasi XapaKTepUCTUKA LeJIed U 3a/1a4 U3y4eHUs
IIpEeIMETa B IPOrpaMMe M0 XMMHUHM YTOUYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUH
C HOBBIMU IIPUOPUTETAMHU B CUCTEME cpelHero oduiero odpazoBanus. CerogaHs B
NpenoJaBaHul XUMHM B  OOJbIIEH CTENEHW OTHAETCA  IPEANOYTEHHE
MPaKTUYECKOM KOMIIOHEHTE COJEpKaHusl OO0ydeHHs, OpPHEHTHPOBAHHON Ha
MOJATOTOBKY BBIMYCKHUKA 00IIe00pa30oBaTEIbHOM OpraHu3alvy, BIAACIOLIEr0 HE
HAaOOpOM 3HaHUW, a (YHKIHUOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHMSIMU aKTUBHOTO IOJIyY€HUs 3HAHUN W NMPUMEHEHUS UX B peajlbHON JKU3HU
JUTSL peLIEHUs TPAKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM MNpu H3yYEHUU MpeaMeTa «XUMHUSD» JTOMUHHUPYIOIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENH U 3aJaui, KakK:

ajanranus o0y4arouMxcs K yCJIOBUSM JMHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
dbopMUpOBaHHE  WHTEIJICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY NMPUHATHIO TPAaMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C BEUIECTBAMU U UX
IPUMEHEHUEM;

dopMupoBaHne y oOOyyaromMxcs KIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE IJisi Pa3IMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHus MpoOJieM, MOUCKa, aHalu3a U 00paboTKKU HMH(POpPMALINH,
HEOOXOAMMBIX [JIsi MPUOOpPETEHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TIIO3HAHWM XUMHUH, a TaKXKe 1 OLUEHKHM C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUA BEUIECTB U XHUMHUYECKUX
IIPOLIECCOB HA OPTaHU3M Y€JIOBEKa U MPUPOJIHYIO CPELY;



pa3BHUTHE ITO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX W TBOPUYECKHUX
CTIOCOOHOCTEH 00YJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH, HCIIOJIH30BATh
COBpeMEeHHbIC MH(DOPMAIIMOHHBIC TEXHOJOTHUH IS TIONCKA M aHalln3a Y4eOHOU u
HAY4YHO-TTONYJISIPHON HH(pOPMAIH XUMHYECKOTO COJICPIKAHNUS;

(dbopMHupOBaHUE U Pa3BUTHE Y 00YJAIONTUXCSI ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0MIOAATeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHWE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHCTHYECKOM
HAIPaBIEHHOCTH XWMHUHU, €€ Ba)XHOH POJM B PEIICHUH TNIOOATBHBIX MPOoOJIeM
PaIMOHAIBHOTO TPUPOIOTIONE30BaHMS, TIOTIOTHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUS] TPHPOAHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHOIICHUSI K TPHUPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHUS OTBITA
WCIIONIb30BaHUs TOYYCHHBIX 3HAHWUW JUISI TPUHATHS TPAMOTHBIX pPEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMHUECKUMU SBJICHUSIMH.

B yueOHOM miaHe cpegHero ooOmero o0pa3oBaHUs MpPeAMET «XUMUS»
0a30BOTO YPOBHS BXOJHUT B COCTaB MpEAMETHOU obnacth «EcTecTBeHHO-HAYYHBIC
IPEIMETHD».

OO611ee 4nciio 4acoB, OTBEIEHHBIX I U3yUYCHUs] XUMHH, HA 0a30BOM ypOBHE
cpeaHero obiero oopaszoBaHus, cocrabisieT 68 dacoB: B 10 kiracce — 34 gaca (1
yac B Henelmo), B 11 kinacce — 34 yaca (1 gac B Heenio).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI OPraHUYEeCKON XUMHHU

IIpeameT opraHnYecKol XUMHUH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
IIOJIYy4YCHUM HOBBIX BEUIECTB M MaTepUAIOB. Teopus CTPOCHHS OpPraHUYECKUX
coequHeHnit A. M. bytneposa, e€ ocHOBHBIE MOsI0KeHUA. CTPYKTYpHBIE (hOPMYIIBI
OpraHMYecKUX BemlecTB. lomoisiorusi, wu3omepus. XHUMHUYECKas CBsSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienue o kiaccupuKaluyd OpraHnyeckux BemecTB. HomeHnknarypa
OpPraHUYECKUX COEAMHEHUH (CHUCTeMaThyeckas) M TpUBUAIbHbIE Ha3BaHUs
BKHEUIIUX MPEACTABUTENEHN KIACCOB OPTaHUYECKHUX BELIECTB.

OKCHEepUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBpPALICHUN:
O3HAKOMJIEHHME C 00pa3suaMy OpPraHUYECKHX BEIIECTB M MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BEUIECTB, HAONIOJACHHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALLIECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (TUTaBJIeHHE, OOYTIIMBAaHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
npocTeillline MNpeACTaBUTENN allkaHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa
(peakuuy 3aMelIeHHUs M TOPEHMs), HAaXOXKIEHUE B NPUPOJE, MOJIy4YeHHUE WU
IPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHUYECKUN psl. DTUIECH U MPONUJIEH —
npocTeiiline NpeACTaBUTENN alIKeHOB: (U3MYECKHe M XUMHYECKHE CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHHUSA, THApATallMM, OKUCJICHHUS W
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankaauensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BakHEHIIHE
XUMUYECKHE CBOMCTBa (peakuus mnoaumepusauuu). [lonydeHue CHUHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUM psiji. ALleTUIIEH
— TpPOCTEHIINNA TNPEACTaBUTENb AJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHEe WU
XUMUYECKHE CBOMCTBA (pEaKlMK TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrne U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (U3HMUECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuy rajgoreHMpOBaHMsI U HUTPOBAHUSA), IOJyUYEHUE U NpPUMEHEHHE. T01yoin:
cocmas, cmpoenue,  Quauueckue U  XuMuyeckue  Ceoucmea  (peakyuu
2a102eHUPOBANUSL U HUMPOBAHUS), NoyYeHue u npumenenue. TOKCUIHOCTb



apeHoB. ['eHeTHMYeckass CBSI3b MEXKIYy YIVIEBOJOPOJAMH, HMPUHALICKALIMMHU K
Pa3INYHBIM KJIACCAM.

IIpuponHble MCTOYHUKM YTIe€BOXOPOMOB. I[IpupoaHbIi ra3 u moOIyTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
NEPETOHKAa, KPEKUHI (TepMUYECKHUI, KaTaquTUdeckuil), nuponus. I[IpoaykTsl
nepepaboTku He(pTH, UX NMIPUMEHEHHUE B MPOMBIIUIEHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepabOTKH.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX MPEBpAIICHUIL:
O3HAaKOMJIEHUE ¢ 00pa3laMy IUIACTMACC, KAy4yKOB U PE3UHBI, KOJJIEKIIHH
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIVIEBOAOPOJOB U
rajJOreHONPOU3BOIHBIX, IPOBEJCHUE MPAKTUYECKOW PabOThl: MOJIyYEHHUE STUJICHA
Y U3yYEHHE €TO CBOWCTB.

PacuérHsle 3amaun.

Beluucienuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJYKTa PEaKLUHU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOIYKTOB PEAKIUN).

Kuciaopoacoaepxamme opranndeckue coeinHeHUs

IIpenenbHBIE OQHOATOMHBIE CIHUPTBL. MeETaHON M 3TaHON: CTPOECHHE,
¢usznyeckue M XMMHUYECKHE CBOWCTBAa (peakUuMu C AaKTUBHBIMM MeETajllaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), MpuMeHeHue. BolopoaHbie CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE MeTaHoIa U 3TaHOJIa Ha OPTaHU3M YeJI0BEKa.

MHoOroatroMHble  CHUPTHL.  DTUJIEHTJIMKOIb W  T[JIMLEPUH: CTPOEHHE,
¢uznyeckue W XMMHYECKHE CBOMCTBa (B3aMMOJAEWCTBHE CO ILEJIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHas PEakiys Ha MHOTIOAaTOMHbIE CIUPThI). JleficTBue Ha
opraHusM yenoBeka. [[puMeHeHne riuiepruHa U STUICHTITUKOJSL.

®deHol: CTpOEHUE MOJEKYJbl, (U3NYECKMEe U XUMHUYECKHUE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denona.

Anpaerunpl U kemoHwvl. Dopmanblerui, aueTalbACTU]: CTPOCHHE,
dusznyeckue U XMMHUYECKHE CBOMCTBa (peaklMHU OKHCIEHHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMH ), IOTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHUCIOTHI. MypaBbuHas U
YKCYCHasi KUCJIOTBI: CTpOEHHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBA,
oO1ue AJig Kjiacca KUCIOT, peaklus 3TepuduKanum), nojJydyeHue U MpUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTAaBUTENM BBICHIMX KapOOHOBBIX
KHUCTIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe JCHCTBHE.

Cnoxnble »QUpPBl KaK NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cJ10kHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.




VYriueBompl:  cocTtaB, KiaaccuuKanuMs ~ yriaeBogoB  (MOHO-, JAU- W
nosicaxapubl). ['oko3a — npocTelmuii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME U XUMHUYECKHE CBOWCTBA (B3aUMOJECHCTBUE C
ruapokcugom Menu(Il), okucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TIIOKO3bI), HaXOXKIACHHE B MPUPOJE, MPUMEHEHHE,
ounonornyeckas poisib. Porocunre3. pykTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnonnosa Kak npupoaHbslie noaumepsl. CTpoeHHe Kpaxmana U
neono3bl.  du3ndeckue M XMMHYECKME CBOWMCTBA Kpaxmana (THApoJiu3,
KaueCTBEHHAs PEAKIIHs C HOJIOM).

DOKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W MX MPEBpaALICHUN:
IPOBEJCHUE, HAOJIOJEHUE U ONHUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, Kau€CTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcunoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHA
cepedpa(l) u ruapoxcumom wmeau(ll), B3aumojmelcTBUEe Kpaxmaia C HOJIOM),
IIPOBEJICHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHUCIIOTHI.

Pacuérnrle 3agaumn.

Boluucienuss mo ypaBHEHHIO XMMHYECKOW peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WUJIM MPOAYKTA PEAKIMU 1O MU3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOIYKTOB PEAKIUN).

A3oTcoaeprkalme OpraHuuecKue COeIMHEHU.

AMMHOKHCIIOTHI Kak amM(OTEpHbIE OpraHUYEeCKUue coeluHEeHUs. PU3nUecKue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumepe ruiuHa). buomornueckoe
3HauYE€HUE aMUHOKUCIIOT. [lenTuabr.

benku kak nOpuUpOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHnas,
BTOPMYHAsg W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCNEepUMEHTAIBHBIE METOJbl W3Y4YEHHUS BEIIECTB W WX MPEBpaICHUMN:
HAOJIOICHUE U OTHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JeHATYypaIus OCJIKOB MPHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OCITKOB.

BrbicokoMouiekyJIsipHbIe COeIHHEHUS

OCHOBHBIE MOHATHSI XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEIHSS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbBl CHHTE3a BBICOKOMOJEKYJISAPHBIX COEOUHEHUN —
MOJIMMEPHU3ALUS U MOJTUKOHACHCAIHS.

OKCIepUMEHTAIbHBIE METOJIbI M3Y4YEeHHUs BEIIECTB U WX MPEBpAICHUM:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanm3zannst MEeXIpEeIMETHBIX CBA3EH IPU U3YYEHUU OPTAHUYECKONW XMMHUU B
10 xmacce OCYHIECTBISIETCS Yepe3 HCIIOJIb30BAHHE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX IOHSATHM, TaK W IOHATUH, SBIIIIOIIMXCA CUCTEMHBIMH IS OTACIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAYYHbIM (DaKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KIacCU(PUKAIMs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIMPOBAHHUE.

®uzuka: MaTepus, OSHEprus, Macca, aToM, OJJEKTPOH, MOJIEKYJIa,
HPHEPreTUUECKUNA YPOBEHb, BEILECTBO, TEJIO, OOBEM, AarperarHoe COCTOSTHUE
BELIECTBA, (PU3MUECKHUE BETUUHUHBI U €AUHUIIBI X U3MEPEHHUS.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJIOTMUECKH aKTHBHbIE BellecTBa (OEJKH, YriIeBOABI, KUPHI,
(epMEeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE MOPO/BI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHOonOrus: NUILEBbIE NPOAYKTBI, OCHOBBI PALMOHAIBHOIO IUTaHUSA,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETUUECKUE MPENapaThl, MaTepUaibl U3
HCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHUH

XAMUYECKHM dJeMeHT. AToM. Snpo aroma, HW30TONBL. JJIEKTPOHHAA
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpe/esieHns] 3JEKTPOHOB MO OpOUTaIsIM B aTroMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpAIUs aTOMOB.

ITepuonnueckuit 3axoH u Ilepuoanyeckas cucrema XUMUYECKUX DJIEMEHTOB
. Y. MenaeneeBa. CBsizb nepuoauyeckoro 3akona u Ilepuoguyeckoil cUCTEMBI
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHON TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TpYyNMNaM U MEpPHOJIaM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B PA3BUTHU HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIBI XUMHYECKOW CBS3U
(KOBaJICHTHAsI HEMOJISIpHAsE W TOJSPHAsi, MOHHAsA, MeTauinyeckasi). MexaHu3Mbl
o0pa30oBaHUsl KOBAJICHTHOM XHMMHYECKOM CBsi3u (OOMEHHBIH M  JIOHOPHO-
aKuentopHsiil). Bomoponnas cBsi3b. BajneHTHOCTb. DIEKTPOOTPULIATEIBLHOCTD.
Crenenb okucneHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbl KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTALUTNYECKON PEIIETKH.

[Tonatne o aucnepcHbIX cucrteMax. VICTHHHBIE W KOJUIOMAHBIE PacTBOPHI.
MaccoBast 10J11 BEIECTBA B PACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEUHEHNN. Howmenxknatypa
HEOPraHUYECKHX BEIIECTB. ['‘€HETMUYECKas CBSI3b HEOPraHWUYECKHX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuua. Kimaccupukanuss — XMMHYECKHMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAaHEHUA U MPEBPAILCHUS SHEPTUH TPU XUMUUYECKUX PEAKIHIX.

CKOpOCTh peakimu, €€ 3aBUCUMOCTh OT pa3inyHbIX (PakTtopoB. OOpaTuMbIe
peakuuu. XuMHYeCKoe paBHOBecHe. DMakTopbl, BIHSIOMIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutuueckas auccounanus. CuibHbIe U ciadbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, [LIEJIOYHAs.

OKUCIUTENBEHO-BOCCTAHOBUTEBHBIE PEAKIIUM.

DKCNEPUMEHTAIbHBIE METOJbl HW3YyYEHUsS BEUIECTB M HX MPEBPALICHUI:
neMoHcTpanus Tabmun «llepuoanueckas cucreMa xumuueckux snemertos . U.
MeHnneneeBay, U3ydeHHUE MOJIeNIed KPUCTAJUIMYECKUX PEIIETOK, HAOJIOJeHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKeHNE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3AaTOPA, ONIPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TOMONIBI0 YHUBEPCATBHOTO WHAMKATOPA, PEAKIMM HOHHOrO0 OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbix (akTOpoOB HA CKOPOCTh
XAMHUYECKON peakium».

Pacuérnrie 3agaun.

Pacuétel 1O ypaBHEHHSM XUMHYECKMX pEaKuid, B TOM YHUCIE
TEPMOXMUMHUYECKHAE PACUEThI, PACUETHI C MCIIOJIb30BAHUEM IIOHATHS «MacCOBas
JIOJIS1 BELIECTBAY.

Heoprannueckasi xumus

Hemeranmner. Ilonoxxkenne HemetauioB B Ilepuomndeckonr  cucrteme
xumuueckux sneMeHToB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUJIOTPOIUS HEMETa/UIoB (Ha MpUMeEpe
KHCIIOpoa, cephl, pochopa u yriepona).

XUMUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAUIOB (TAJIOTEHOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W WX  COCAMHEHHH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IpyuMeHeHnEe BaXKHENIINX HEMETAIJIOB U UX COCIMHECHUM.



Merannel. [lonoxxenne meramnoB B Ilepuogndeckor cuCTeEME XMMHYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS SJEKTPOHHBIX 000JIOUYEK
aToMoB MeTa/ioB. O0mme ¢uzndeckue cBoiictBa MeTayyioB. CIUlaBbl METaJIOB.
DIIEKTPOXUMHUYECKUM Psi HAIPSHKEHU METAJIJIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEUINMX METAUIOB (HATpUM, Kalui, KaJblIHM,
MarHui, aJlOMUHUN, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUI.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

ODKCNEPUMEHTAIbHBICE METOJbl H3YyYE€HHUS BEIIECTB M HMX MPEBPaIICHUIA:
H3yYeHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», 00pa3lioB HEMETAJUIOB, PCIICHUE
AKCIEPUMEHTANIbHBIX 3aj7a4, HaOJI0JICHUE W OINHUCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCUJIA aTIOMUHUSA C PAaCTBOpaMHU
KHUCJIOT U 1IEJI0Uei, KAYECTBEHHBIC PEAKI[UU Ha KATUOHBI METAJJIOB).

Pacuérnble 3anaumn.

Pacuétsl macchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
pacy€Thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIIU OJTHO
Y3 BEILIECTB UMEET IMPUMECH.

XUMHA U )KU3HDb

Ponp xuMum B oOecCIieueHHH 3KOJIOTHYECKOM, YHEPTeTHUCCKON W IHIIECBOM
0€30MacHOCTH, pa3BUTUM MeAUIUHBL. [IOHSITHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUMN.

[IpeacraBnenuss 00 OOHMMX HAay4YHBIX MPUHIMIAX TPOMBIITUICHHOTO
MOJIyYECHUs BaXKHENIIUX BEIIECTB.

UenoBek B MHpE BELIECTB W MATEPUATOB: BAXHEUIIUE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIHOHHBIE MaTEpUalibl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuanbl IJs SJIEKTPOHUKH, HAHOMATEpHUaJbl, OPraHUYECKUE M MUHEPAIbHBIE
ynoOpeHus.

XUMHST U 3J0pOBbE YEJIOBEKA: NPAaBWIA HKCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO HUCIIOIB30BAHUS MPEMapaToB OBITOBOW XUMUU
B MOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MEXNpeaIMETHBIX  CBsi3ed MpU  M3Y4YEHUM  o0mie
HEOpPraHU4ecKorM XuMHM B 11 Kilacce OCyIIECTBISIETCS Yepe3 MCMOIb30BaHUE KaK
OOIMX eCTEeCTBCHHO-HAYYHBIX TOHSATHH, TaK W TIOHSITHH, SBISIOIIMXCSA
CHUCTEMHBIMHM JIJISl OTZICJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTecCTBEHHO-HAy4YHbIe TOHSATHSA: HAay4YHBINH (pakT, THUIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHUHTE3, KiIacCUPUKAIMA, TEPUOIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJIICHUE.



®dusuka: MaTepusi, SHEPTHs, Macca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BELIECTBA, (PU3MYECKUE BEIMYUHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHusM, OJKOcUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIC3HBIE UCKOMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHoyOrus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJULYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPHANIOB, CEJIbCKOXO3AUCTBEHHOE IPOU3BOJCTBO, MHUIIEBAS
MPOMBIIICHHOCTh,  (hapMaleBTHUECKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUasOB,
AIIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiaumBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OOy4aromMMHUCS MPOrpaMM CpelHero oOiero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHbIM M TIpeAMETHbIM). HaydHo-MeTonuueckoil OCHOBOM  Jis
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrPaMM CPEAHETO OOIIETOo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHETrO
o0111ero oOpa3oBaHus BbIJEIEHBI CJICIYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYaIOIIUMHUCS POCCUUCKON TPaKIAHCKONW HWIESHTHUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEICHUIO;

HaJIMYue MOTUBAIUU K 00yUCHHIO;

L[EJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YaroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIUMU IETOCTHOMN
CUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HAJIM4YUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBHUTh
€N U CTPOUTDH KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHM C
T'YMaHUCTHYECKUMHU, COIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HIealaMd POCCHUHCKOTO TPaKJaHCKOro O0OIlecTBa, MPUHATHIMU B OOILIECTBE
HOpMAaMH U TpaBWJIaMH  TOBEICHUS, CHOCOOCTBYIOIIMMU  IPOIIECCaM
CaMOTIO3HAHUS, CaMOPAa3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
oOydJarommxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTpaXaroT
c(hOpPMHPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON ACSATEIHHOCTH
OOy4JaroIIMXCS M0 peaTu3aiyy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HaHUsI 00YYAIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
YBaKECHHS K 3aKOHY U IIPABOTIOPSIIKY;

MPEACTABICHUS] O COIHMAIBHBIX HOPMax W TMPABWIAX MEKIMIHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TFOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH IPU CO3J1aHUU
y4€OHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATENIbHBIX 3a7a4, BHIIIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHUBBI, HAMEpPEHUs, JOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB yU€OHOH IeATeTbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSI:

LEHHOCTHOIO OTHOLIEHUSI K HWCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTE€UYECTBECHHOM XHUMUU;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTHUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAYKH €CTh PE3YJbTaT
JUINTENIbHBIX ~ HAONMIOJIEHWH, KPONOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOHMCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca M TMO3HABAaTEJIbHBIX MOTHMBOB B IMOJYYEHUU WU MOCIEAYIOLIEM
aHaJin3e MHPOpPMAIMKU O MEPEAOBbIX JOCTHKEHUSAX COBPEMEHHON OTE€YECTBEHHOMN
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHNS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUYECKUMU SIBJICHUSIMHU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE U TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

NOHMMaHUs LEHHOCTEeH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns TpaBuil 0€30MacHOro oOpallieHusi C BEHIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIIBHOCTH,

IIOHUMAHUsl LEHHOCTUM IMpaBWJ HWHAUBUIAYAJIBHOIO W  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOUIUX 3I0POBBIO U )KM3HU JIIOCH;

OCO3HaHUsl MOCHEACTBUM U HENPUSTHUS BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

5) Tpya0BOr0 BOCIIMTAHUSI:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIETOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOMW, TBOPUYECKOM M  JPYrUX  BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM HAa AaKTHUBHOE Yy4YacTHE€ B PpELIIEHUWM MPAKTHYECKUX 33134
COI[MAJILHOM HAIMPABICEHHOCTH (B paMKax CBOEIro KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOodeccruid pa3InvyHoOro pojia, B TOM
YHCJIe HA OCHOBE NMTPUMEHEHMS MIPEIMETHBIX 3HAHUU MO0 XUMUHU;

YBAXEHHUS K TPYIY, JIIOJAAM TPyJa U pe3yiabTaraM TPYIOBOU JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATLHON TPACKTOPUHU
oOpaszoBaHus, Oyaymiedl mnpodeccuu W peanu3alud COOCTBEHHBIX >KHM3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) IKOJOrHYeCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH 11e€71eCO00pa3HOTO OTHOIICHHS K MPHUPOJIC, KaK HCTOYHHKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;

MOHMMAaHUsl TJI00AbHOTO XapakTepa JKOJOTUYECKUX MpoOseM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOTHON U COUUAIBHOM CPEBI;

OCO3HAHHMS HEOOXOAUMOCTH HCIIOJB30BAaHMSA JOCTHIKCHHH XHMHU IS
pEUIEHHST BOITPOCOB PALMOHATIBHOTO MPUPOAOIIOIb30BaAHHUS;

AKTUBHOTO HEINPUATUS JCUCTBUH, TMPUHOCIIIMX BpEI OKPYKaKOIIEeH
MPUPOJIHON CpeJlie, YMEHHS TMPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTHUYECKHE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAINYUA PA3BUTOr0 SKOJIOTHYECKOTO MBIIUIEHHS, SKOJIOTHYECKOU KYJIbTYPHI,
OITbITa JIEATSIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMH B ITO3HABATEJILHOW, KOMMYHHKATHUBHOU M COIUAIBLHOU
MpPaKTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITH  UJICOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 TMO3HAHMS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTHKU,

MOHUMAaHHS CHeUMOUKA XWUMHUU KaK HayKH, OCO3HaHHMS €€ pojlud B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUM IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKPYKaloleM MUpE KaK O €IUHCTBE MPUPOIbI U UYEJIOBEKa, B
MO3HAHUU TIPUPOJTHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIeM COXpaHSHHUS
MIPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B  OCOO0OW 3HAYMMOCTH XUMHUU 11  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTHYECKOW HAIPABJICHHOCTH U BAXXHOW pOJIA B
CO3JaHMU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, PEIICHUU TJI00ATBHBIX MPoOeM
YCTOMYHUBOTO PA3BUTHS UYEIIOBEYECTBA — CHIPHEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, O00ECIEUEHUU YCIOBHMA
YCHEUIHOTO TpyAa M DJKOJOTUYECKH KOM(POPTHOM >KM3HU KaXKJAOro 4YjeHa
OOIIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh



NoJTydyaeMble 3HAHUA Ui aHANIU3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS JieJaTh 000CHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE HAayuyHbIX (JAaKTOB W HMEIOIIUXCS JaHHBIX C LENb0 IOJIy4YEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XMMHMUYECKHUE 3HAHMUS IS
pelIeHns Ipo0JIeM B PEaNIbHBIX )KU3HEHHBIX CUTYALINAX;

MHTEpEeca K IO3HAHMIO U UCCIIEN0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUII IO XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU ITOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSIM TpyZa B pa3iIM4HbIX cepax NpohecCHOHATBHON
NEeSATEIbHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MeramnpeaMeTHBIC Pe3yJIbTaThl OCBOCHHSI YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HAYUMbBIE  JUISI  (OPMHUPOBAHUS  MHPOBO33PCHHUS  OOYUYAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) 00IIeHayYHbIe MOHSATHUS, OTPAKAIOIINE
[[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa U cHeludUKy METOJOB IO3HAHMUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBIICHUE,
MPoIIeCC, CUCTEMa, HAYIHBIM (aKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBAHKE, HAOIIOICHUE, U3MEPEHHUE, DKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHBbIC y4eOHBbIC NCUCTBHUS (ITO3HABATEIIbHBIC, KOMMYHHUKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIye dbopmupoBanue GyHKIIMOHATBHOM
I'PaMOTHOCTH M COIIMATLHOM KOMITETSHITH 00YJarOIIHXCS;
CIIOCOOHOCTH o0yJaronmxcs UCIIOJIb30BAaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC yUeOHbIC
JICUCTBHS B ITIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pPE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMU U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OsBJagenue YHUBEPCAJIbHbIMU YueOHbIMU MO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHSA:

CaMOCTOSATENIbHO  (OPMYJIHPOBATh W aKTyaIM3UpoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEATh 1NN JESATEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH C IMTOCTABICHHBIMU LETISIMU;

HCMOJI30BaTh IMPHU OCBOEHUU 3HAHUN NPUEMBI JJOTUYECKOTO MBIIIIJICHUS —
BBIJICIISITh XAPAKTEPHBIC MPU3HAKW IOHATUM M YCTAaHABJIMBATH UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAETbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUS M KPUTEPUU S KIACCU(PUKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh IPUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTh JIOTMUECKHUE pACCYKIACHUS (MHIYKTUBHBIE, JEAyKTHBHBIE, IIO
aHAJIOTMH), BBIABIIATh 3aKOHOMEPHOCTH W HPOTUBOPEYHMS B pPaccMaTpHUBAEMBIX
SBIICHUSX, (DOPMYIUPOBATH BHIBOABI U 3aKIIOUCHHS;

IPUMEHATH B MPOLECCE NO3HAHUSA, UCIIONb3yEMBIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEH, IPEOOPA30OBBIBATH MOJIETILHBIE MTPEICTABICHUS — XUMHUUECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYecKas (QopMysa, ypaBHEHUE XHUMHUYECKOU
peakuud — MpU PELIEHUH YYEOHBIX MO3HABATEIbHBIX U IMPAKTHYECKUX 3a/ad,
IPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
IIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 6a30BbIe HCCIIE0BATEIbCKHE ICHCTBUS:

BJaJ€Th OCHOBAMH METOJOB HAYYHOT'O IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKkuui;

(opMyIupOBATh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMU CAMOCTOATENBHOTO IUIAHUPOBAHUA W TMPOBEJICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOI0JaTh 32 XOJI0M
npolecca, CaMOCTOSATENbHO MPOrHO3MPOBATh €ro pe3ynbTar, (OpMyJIHpOBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB MCCIIEOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJIETaHHON padoTe;

npuoOpeTaTh OMBIT YUYCHUYECKOW HCCIEIOBATEIbCKOM W MPOECKTHOU
JESITEIbHOCTH, MPOSABIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJOB pEUIEHUs MPAaKTHYECKHX 3a7ad, MPUMEHEHUIO PpPa3JIMYHbIX
METO/I0B MTO3HAHUS.

3) padora ¢ uHpopManHeii:

OpUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX HHPopMauuu (HaAy4yHO-
NOMYJIsSIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUs, CHpPaBOYHBbIE IOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MUH(OPMALMIO Pa3IMYHBIX BUAOB U (popm
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;



(GopMyIupOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOABI IMPU MOUCKE U
orbope wuHPOpPMAIUM, HEOOXOAUMOW JUIS BBIMOJHECHHS Y4YeOHBIX 3ajad
OTpeENEHHOTO THUIIA;

npuoOpeTaTh OIBIT MCHOJB30BaHUSI HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI U Pa3IUYHbBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMaJbHYIO  (OpMy  TIpencTaBICHHUS
uHbopMaluu (cxembl, TpaduKu, AMATPAMMBI, TAOIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KauyecTBE CpeACTBAa IMpu paboTe ¢
XUMUYECKON uHGpOpMaIMeil: NpUMEHSATh MEXIpeAMeTHble ((pusuyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, OpMYJIIbl, a0OpeBUATYphl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEeoOpa3oBBIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPENCTBA
HaIJISTHOCTH.

OgiageHne yHHBepPCAJIbHBIMA KOMMYHUKATHUBHBIMH /1€fICTBUAMM:

3aJ1aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJaeMOW TEMBbI B XOJ€ AUalIora W/Win
JUCKYCCUM,  BBICKAa3bIBaTh  MJEU, (HOPMYIMpPOBaTH CBOM  IPEJIOKECHUS
OTHOCUTEJBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3a1a4H;

BBICTYNATh C NPE3EHTAlMEd pe3yJbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH MPHU BBINIOJHEHUN
XMUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUYECKONH pabOThl MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (GopMyIupoBaTh BHIBOABI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIVIACOBAHMS MO3ULIMNA B
X0J1€ 00CYXX/IeHUSI 1 0OMEHA MHEHUSIMU.

OByajieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMU 1eCTBUSIMM:

CaMOCTOSITEJIbHO IJIAHUPOBaTh U OCYLIECTBISTH CBOKO IO3HABATENIbHYIO
NEeATEIbHOCTh, OIpenesas €€ Lead W 3aJayd, KOHTPOJIMPOBATb MU IO MeEpe
HEOOXOJMMOCTA KOPPEKTHUPOBATh TMpEAjiaraéMblii  ajIrOpPUTM JEHCTBUM TIPH
BBITIOJTHEHUU Y4Ye€OHBIX W HCCIEAOBATENbCKUX 3ajlad, BBIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 MX peleHus C Y4ETOM TMOIY4YEHUsT HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JESITEIIbBHOCTH Ha OCHOBE CaMOaHaIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOCHMSI Kypca «Opranuyeckas XuUMHS»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUH O XUMHUYECKON COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPA, POJIM XWMHUU B TO3HAHWUU SIBJICHUU



opuponbl, B (HOPMHpPOBAHMH MBIIUIEHUS M KyJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBLHOM TPaMOTHOCTH, HEOOXOIMMOM ISl pelICHUS! TPAKTUYECKUX 33124
U DKOJIOTMYECKHM OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIQJICHHE  CUCTEMOM  XHWMHMYECKHX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATHS (XMMHYECKUH DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi Gopmyna (pa3BépHyTas U COKpall€HHAs), MOJIb, MOJSpHAs
Macca, MOJISIpHBIM 00BEM, YIJIEpOAHBIA CKeleT, (QYHKIMOHAIbHAS Tpyma,
paauKan, U30MeEpUsi, H30MEPbI, TOMOJIOTUYECKHUIN PsAJl, TOMOJIOTH, YTIE€BOJOPOIBI,
KHCJIOPOJ M a30TCOJEpKAIIME COCAUHEHUs, MOHOMEp, NOJIMMEDP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COECIMHEHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHMHH; MHPOBO33PECHUYECKHE 3HAHMS,
JeKallUe B OCHOBE ITIOHUMAHUs IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHHUS O CBOWCTBAaX, COCTaBe, NOJYYCHUH U
0e30MacCHOM HCIIOJb30BAaHUHM BAKHEWILIUX OPraHUYECKHX BELIECTB B OBITY H
IIPaKTUYECKOM JAESATENBHOCTH YEJIOBEKA,;

c(OPMUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEpHblE MPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIHUE IMOHATUS IIPU
ONMCAHUM COCTaBa, CTPOEHUS U NIPEBPAILECHUNA OPraHNYECKUX COCIMHEHHI;

c()OPMUPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYID CUMBOJUKY JIs
COCTABJICHHUSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOM)
dopMysl OpraHMYECKMX BEUIECTB M YPaBHEHMM XUMHUYECKHX pEaKUui,
W3rOTaBIMBAaTh MOJEIHW MOJIEKYJ OPraHMYECKHMX BEILECTB ISl WMJUIFOCTPALMM UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMICKHOCTb W3YUEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTAaBY U CTPOCHHID K ONPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpPOAbI, KHCIOPOA U a30TCOAECpIKaIlue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEJUHEHUs), JaBaTh MM Ha3BaHUsS IO
cucrematnueckoir HomeHkiatype (IUPAC), a Takke NpHBOAWTH TPHUBHAIBHBIC
Ha3BaHUSl OTACJIbHBIX OPraHUYECKUX BEIIECTB (ATUJIECH, MPOIMUJIEH, AlETUJIEH,
ATUJICHTJIMKOJb, TJIMUEPHUH, (EeHOJ, (opMaibIerui, aleTalbleru]], MypaBbHHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs KHCJIOTA, CTEAPUHOBASI KUCIIOTA, IIIKOKO34,
bpyKTO3a, KpaxMas, LeIt0103a, TIUIHH);

c(hOPMUPOBAHHOCTh yMEHUSl ONPENEIATh BUIbl XHWMHUYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSIX (OJJMHAPHBIC U KPATHBIE);



c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSTHh MOJOXKEHUS TEOPUH CTPOCHHUS
oprannyeckux BemectB A. M. BytnepoBa st 00bsICHEHNS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHMSI MACChI BEILIECTB;

c(OPMUPOBAHHOCTb ~ YMEHMH  XapaKTepu30BaTh  COCTaB, CTPOCHHUE,
¢uznyeckue M XUMHUYECKHE CBOMCTBA TUIIMYHBIX IPEACTABUTEIECH pa3IUYHbIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH, MPOIWJICH, alleTHUJIEH,
oyramuen-1,3, mermnOyranuen-1,3, O€H30J, METaHOJ, STaHON, ATHJICHTIUKOJb,
IJIMLEPUH, (EHOJI, aleTalbJIerul, MypaBbUHAs M YKCYCHas KHCIOTHI, IJIIOKO3a,
KpaxmaJl, LeJIr0103a, aMUHOYKCYCHAasi KMCIIOTa), MJUTFOCTPUPOBATh M'€HETUUECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHX PpEaKIUi ¢
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHUKHU YTIIEBOJAOPOIHOTO
Colpbsi (He(Th, NPUPOAHBIA Tra3, yrojb), CHOCOOBI HX MepepabOTKH U
IPAKTUYECKOE MPUMEHEHHUE MPOTYKTOB NepepadoTKH;

c(OPMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYMCIECHUS [0 XUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WMIU MPOIyKTa
peaKuu 1O W3BECTHBIM Macce, O0BEMY, KOJIWYECTBY OJHOTO W3 HCXOTHBIX
BELIECTB UJIU NMPOJIYKTOB PEAKIIUN);

c(OPMUPOBAHHOCTh YMEHHUI BIIAJIETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOTO MO3HaHUs, UCIOIb3yEeMbIX B XUMHUU IIPU U3YYEHUU BEUIECTB U
XUMHUYECKUX SIBJIEHUH (Ha0Jt0/IeHue, U3MEpEHUE, HIKCIIEPUMEHT, MOACIMPOBAHNE),
UCIIONb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS M TPUHATUS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHHUEM;

c(OpMHUPOBAHHOCTh YMEHHUM COOIIOAATh MpaBHiia MOJIb30BaHUS XUMUYECKOM
MOoCy/Iol U JTabOpaTOPHBIM O00OpPYAOBaHHMEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMHYECKHX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBHIMOJHATH XUMHUYECKHIA
HKCIIEPUMEHT (MPEeBpaIICHUs OPraHUYECKUX BEUIECTB MPU HArPEBAaHUU, TOTYUCHHE
OTHJIEHA W W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIIMH OPraHUYECKUX
BEILECTB, JCHATypalusi OCJIKOB NMpU HArpeBaHHUM, LIBETHbIE PEAKUUU OEJKOB) B
COOTBETCTBUM C TpaBWIaMHU TEXHUKH O€30MacHOCTH TMpU OOpalleHUuu C
BelleCTBAaMH U J1a0OpaTOPHBIM O0OPYJOBaHHEM, MPEACTaBIATh PE3YJIbTAThI
XMMHUYECKOTO JKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOopMyITHPOBATH BBIBOJBI HA OCHOBE ITHUX PE3YJIbTATOB,;

C()OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uHpOpMaIMIO, TOJNYyYaeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpPEACTBa MacCOBOMU
uHpopMaiuu, UHTepHET U ApYyTHUX);



chOPMHUPOBAHHOCT, ~ yYMEHHH  COONIOAaTh  MpaBWIA  AKOJOTHYECKU
1[EJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JACSATENBHOCTH B IENAX
COXpaHEHHUsI CBOETO 3J0POBBbS U OKPYXKAIOIIEH NpUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX OPraHUYECKHUX
BEIlIECTB, MOHMMAasi cMbica nokazarens [I/IK, moscHsATe Ha mpumepax CrocoObl
YMEHBIIICHUSI W MPEJOTBpPAlEHUS WX BPEIHOTO BO3JICUCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUIst 00Oy4aronIuxcsi ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CHENbIX M CHA0OBUASIIMX OOY4YalOIIMXCA: YMEHUE HCIOJIb30BATh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nmsg 3anucu XuMHYECKUX

dbopmy:.
11 KJIACC

[IpeameTHbie pe3yibTaThl OCBOEHUA Kypca «OOmass u HeopraHUYecKas
XUMHUSD» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBJISAIONIEH
€CTECTBCHHO-HAYYHOM KapTHHBI MHpa, POJM XHUMUHA B TIO3HAHUM SBJICHHI
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIUYHOCTH, €€
(GyHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM TSI pelIeHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME MOHATHS (XUMHUYCCKUN 3JEMEHT, aToMm, W30ToI, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENIEHb OKHCIICHUS, XUMHUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKas, BOJOPOAHAS), KpUCTAUTMYECKasl peréTka,
TUNBl ~ XUMHYECKUX  pPEaKIMid, pacTBOP, DICKTPOJUTHI, HEIJICKTPOJIUTHI,
AIEKTPOJUTHYECKAS JUCCOLMANMSA, OKHCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTH
XUMHUYECKON peaKIuu, XMMHYECKOE PABHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU Auccouranuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS HEPTUHU
IpU XUMHUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHUS IPUYUHHOCTU U
CUCTEMHOCTH XWMUYECKHUX SIBIICHWHU, (haKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM UCIOJIb30BaHUU BXKHEUIIINX HEOPTaHUYECKHUX
BEILECTB B OBITY U MPAKTUYECKOU IEATETbHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIE MPU3HAKU TMOHSATHUH,
YCTaHaBIMBATh UX B3aWMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIIME IOHATHUS IPH
ONMCAHUM HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLCHUI;

c(OPMUPOBAHHOCTh YMEHHMM HCIOJIb30BATh XUMUYECKYI0 CHMBOJHUKY IS
cocTtaBieHUss (GOpMyJl BEIIECTB U  ypPAaBHEHUM XUMHMUYECKUX  PEaAKIUi,
cuctematuieckytro HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid ra3, YrJEKHCIbIA ra3, aMMHak, Tami€Has
U3BECTb, HETALIEHAs U3BECTb, IUTHEBAS COJIA, IUPUT U JPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN ONPENEIATh BaJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUAX Pa3IU4YHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAS) B COCIMHEHUAX, TUIl
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BeLIECTBa (aTOMHas, MOJEKYyJspHas,
VMOHHAs!, METAIJIMYECKAs), XapaKkTep CPelbl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHX
COCIUHECHUM;

c(OpPMHUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBY K OIpPEACIEHHOMY KiacCy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAIUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUABI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa /[
N. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHUX 3JieMeHTOB 1-4 mnepuonoB Ilepuoanyeckoil CUCTEMBI
xumuueckux smemenToB J[. M. MenpeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
AJIEKTPOHHBIE opouTanm, «HEPreTUYECKUe YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUM
0 repuoAaM U rpynmam llepuoandeckon CHCTEMbI XUMAYECKUX AeMeHTOB [l. 1.
Mengeneena;

cOpPMUPOBAHHOCTh ~YMEHHUW  XapakTepu3oBaTh  (OMHUCHIBATh)  oOLIMe
XUMUYECKAE CBOWCTBA HEOPraHMYECKMX BEUIECTB  PAa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3U MEX]y HEOPraHWuYeCKUMHU
BEILECTBAMHU C TOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

c(OPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATH XUMUYECKUE PEAKIUU II0
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEINIOBOMY
ahdexTy peaknuui, U3MEHECHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, O0OpaTUMOCTH
pEeaklny, y4aCTHIO KaTaau3aropa);

c()OPMUPOBAHHOCTh YMEHMM COCTABIISATh YPaBHEHUS pEaKUUN pa3InyHbIX
TUIIOB, TIOJIHbIE U COKPALEHHBIEC YPABHEHUS PEAKLIMM MOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSL, TPU KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



cOPMUPOBAHHOCTh YMEHUH MPOBOAUTH pPEAKLUUH, MOATBEPKIAIOIIHIE
KAueCTBEHHBI COCTaB pPAa3IMYHBIX HEOPraHWYECKHUX BEIECTB, PACIO3HABAThH
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPaX HEOPTaHUYECKHUX
BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHUH  pPACKPBIBATH CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPECTBOM COCTABJIEHUS JIEKTPOHHOrO OanaHca
ITUX PEAKLINN;

c(hOpMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakiMu OT Pa3TUYHbIX (PAKTOPOB; XapaKTEP CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHEro Bo3aeicTBus (nmpunuui Jle [larense);

c(OpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE MPOMBINIJICHHOTO MOJNyYeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJACTaBICHUNA 00 OOIMMX HAYYHBIX MPUHLHUIAX H
HKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO POU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAHUEM
MOHSITUS «MaccoBasi JIOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIIECHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACcChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBAa, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOLUIUMX B pEaKIHUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEIIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh MpaBUia MOJb30BAHUS XUMUUYECKOMN
NoCcyIol U J1abopaTOPHBIM O0OpPYJOBAaHHMEM, a TakKe MpaBuia OOpallleHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C HMHCTPYKIUSIMH TIO BBIMOJTHEHHUIO J1a0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, YMEHUW IIJIAHUPOBATh W BBIMOJHATE XUMUYCCKUN
IKCIIEPUMEHT (Pa3oKeHHE MEPOKCHIa BOJAOPOJa B MPHUCYTCTBUHU KaTaan3aTopa,
ONpEENeHHEe Cpelbl PpPacTBOPOB BEUIECTB C MOMOINBI YHHBEPCAIBHOIO
WHIUKATOPa, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIlvH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMU Ha Cyib(dar-, kapOoHAT- U
XJIOPU-aHWOHBI, Ha KaTHOH aMMOHHS, PEIICHUE IKCIEPUMEHTANBHBIX 33134 IO
TemaM «MeTamie»y U «HemeTamner») B COOTBETCTBHUU C TMpPaBWIAMU TEXHUKHU
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO DJKCIepUMEHTa B (¢GOpMe 3amucH
ypaBHEHUN COOTBETCTBYIOIIUX PEaKIMil U (POpMyIMpOBaTh BBIBOJIBI Ha OCHOBE
ITHX Pe3yJIbTaTOB;

c()OPMHPOBAHHOCTh YMEHUW KPHUTHYECKH aHAIM3UPOBATh XHMHYECKYIO
uHbOpMaIMIO, TOJYy4YaeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpPEICTBa MacCOBOMU
KOMMYHUKaIu, IHTepHeT 1 ApyTux);



chOPMHPOBAHHOCTh ~ yYMEHHH  COOMIOZaTh  MpaBWIa  DKOJIOTHYECKU
1[EJIeCO00pa3HOro MOBENCHUST B OBITY M TPYAOBOM JCSATENBHOCTH B IENAX
COXpPAaHEHHSI CBOETO 3/I0POBbA M OKPYKAKOUIEH MPUPOAHON Cpenbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUS HA KUBbIC OPraHU3Mbl ONPENCIIEHHBIX BEMIECTB, IOHUMAs
cmbicn mokasarens [IJIK, moscHATe Ha mpuMepax CHocoObl YMEHBIUICHHS U
MPEIOTBPALIEHUS X BPEAHOTO BO3JICVCTBHS HA OPraHW3M YEIIOBEKA;

TUIsT OOYJaroNIMXCsl ¢ OTPAaHWYCHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBSI: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUS BEILIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBIX M CHA0OBUASIIUX OOYYaIOIIMXCA: YMEHHE HCIOIb30BATh
penbeHO-TOUeUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins st 3amucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m KourpoJubnbie | IIpakTHyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHU4YeCcKON XMMHH
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Paznen 2. YraieBoaopoasbl
2.1 [IpenenbHbIE yriIeBOOPOAbI — aJIKaHBI 2
99 HenpenenbHble yriaeBOgOPOABI: aTKEHBI, 5 1
AJKaIUEHBI, aJTIKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOIbl 2
24 [TpupoHbIE HCTOYHUKH YTTIEBOJIOPOJIOB U 3 1
uX nepepadboTka
Hroro o pasneny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeJuHeHust
3.1 Crupter. @enon 3
3. Anpneruapl. KapOOHOBBIE KHCIIOTHI. - 1
CrnosxHble 3¢upsl
3.3 YrieBomsl 3 1




Hroro no pazgeny

13

Pasznen 4, A30Tc0uepmamne OpPraHu4eCKue COCIANHECHUSA

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Wroro no pazneny 3
Pa3nen 5. BoicokomosieKyJIsIpHbIE COeNHEHUs

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu@ppoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUH
Ctpoenue atoMoB. [lepuonnueckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XUuMHYECKUX 3
anemenToB J[. 1. MeHnieneeBa
12 Ctpoenue BemiectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMHYECKUe peakuu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heopranuueckasi XuMusi
2.1 Mertaubl 6
2.2 Hewmeranms 9 1 1
23 CBs13b HEOPTAHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KosanuyecTBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoapipie | Ipaxruteckue ﬂsyqeﬂnﬂ :)16[()1;I;OB3TEJILHLIC
padoThI padoThI pecypenI
1 [Ipenmer oprann4eckon XumMuu, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYECKUX
2 coeaunenuiit A. M. Bymiieposa, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o kinaccuduxanuu
3 opraHuueckux semects. Homenknarypa 1
(cuctematuyeckasl) U TpPUBHAIbHbIE
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUECKUH psifl
5 MeraH 1 3TaH — IpOCTEUIINE 1
IIPEJICTaBUTENIN AIIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTWIIEH U IPONMIIEH — MPOCTEMIINE 1
MPEJICTAaBUTENN ATKEHOB
8 [IpakTuueckas pabora Ne 1. «IlToxyuenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Anxanuensl. byragnen-1,3 u
9 MetunoyraaueH-1,3. [lonydenue 1

CHUHTETHUYECKOTO KayuyKa U Pe3UHbI




AJIKMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIINNA MPEICTABUTEh ATKMHOB

1 Beruucnenus no ypaBHeHHIO XUMHUYECKON
peakuuu

12 Apenbl: 0eH301 U ToJ1yos1. TOKCUYHOCTD
apeHoB

13 ['enernueckas cBsA3b yIiI€BOAOPO/IOB,
NPUHAAISKAIINX K Pa3InYHbIM KlaccaM
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

14 NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE
rassl, He)Th U IPOAYKTHI €€ nepepadoTKu
[IpupoHbIE HCTOYHUKH YTIEBOLOPOAOB:

15 IPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th ¥ MIPOIYKTHI €€ epepadoTKU

16 KontponbHas padoTa mo pazaeny
«YTIIEeBOIOPOABD)

17 [TpenenbHbIE OJHOATOMHBIE CIIUPTBHI:
MeTaHOJ U 3TaHoj. BojgopoiHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STHJICHTITUKOIb U
TJIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NUECKUE
¥ XUMHYECKUE CBOICTBA, IPUMEHEHUE

20 Anpaeruapl: GopManbaeTuI U
aretaibaerua. ALeToH

21 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs M YKCYCHasI

22 [IpaxkTuueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBaH " OJICUHOBAs KUCJIOTHI, KaK

23 MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIIee JeiicTBHe
CrnosxHbIe 2(UPHI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX
3¢hupoB

26 Kupsl: TuapONIH3, MPUMCHEHHE,
Ouosoruueckas poib KHUPOB
VYrneBoabl: cocTaB, KjlacCUpUKaIus.

27 Bakneiimue npencTaBuTeNn: TIOK034,
bpykTo3a, caxaposa

28 Kpaxman u nesmiono3a Kak IprupoIHbIe
TIOJTUMEPHI
KonTponbnas paboTa o pasaeny

29 «Kucnopozaconepxaiiye opraHuuecKue
COCTUHEHUS)

30 AMWHBI: METUJIAMUH U aHUJINH
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE

31 OpTraHWYECKHUE COCAMHEHUS, UX
Ounonoruveckoe 3HadeHue. [lentumbt

39 benku kak mpupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHEHUS

33 OCHOBHBIE TIOHATHS XHMHH
BBICOKOMOJICKYJISIPHBIX COCTUHEHUI

34 OCHOBHBIE METOIBI CHHTE3A




HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHUUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3axoH u [lepuonuueckas
cucreMa XuMHueckux semenTos /1. U.
MemnneneeBa, X CBsI3b C COBPEMEHHOU
TEOPHUEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUST CBOWCTB
XUMHYECKHX DJIEMEHTOB U UX COEIMHEHUH 10
rpynnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHUYecKux djiemeHToB JI.11. Menjeneera B
pPa3BUTUU HAYKU

Crpoenue BemecTBa. XUMHUECKasi CBA3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIEHTHOM CBs3U. BoopoaHas cBA3b

BasieHTHOCTB. DNEKTPOOTPUIATENBHOCTD.
Crenens okuciieHns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

[ToHsTHE O TUCTIEPCHBIX CHCTEMAX.
VIcTHHHBIC U KOJUTOUIHBIC PACTBOPBHI.
MaccoBast 107151 BeIecTBa B pacTBOpe




Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUN. [ 'eHeTnuecKkas
CBSI3b HEOPTraHUYECKUX BEIECTB, PA3JIMYHBIX
KJIaCCOB

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHMYECKO U OpraHN4ecKoi XUMHUU.
3aKOH COXpaHEHUsI MacChl BEILIECTB; 3aKOH
COXpaHEHHUS U IPEBPAILICHUS SHEPTUH TTPU
XUMHYECKHUX PEaKIHIX

Cxopoctb peakiuu. OOpaTUMbIE peaKIIHH.
XUMHUYECKOE PABHOBECHE

10

[Tpaktiueckas pabota Ne 1. «Brnusnue
pa3anYHbIX (AaKTOPOB Ha CKOPOCTh
XUMHYECKON PEaKIUN)

11

DieKTposuTHYECKas aucconuanus. IlousTre
o0 BojopoiHoM Tiokasarese (PH) pactsopa.
Peaxiiuu nonHoro oomena. I'naponus
OpTaHUYCCKUX U HCOPraHNYCCKHX BCUICCTB

12

OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE
peaxmun. [lousiTre 00 2nekTponn3e
pacIiaBoB ¥ pacTBOPOB COJIEH

13

KoHnTtponbHas pabota 1o pazaeny
«Teopernueckre OCHOBbI XUMHUU»

14

Mertamibl, ux nojoxenue B [lepuoanyueckoit
CUCTeMe XuMHUIeckux snemeHToB /1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS
atoMoB. OOme pusndeckre cBONCTBA
METaJIJIOB




15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PST
HalpsDKEHUH METajIoB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJuIoB (HATpUH, Kajaui, Kajablui, MarHui,
ATIOMHUHHK ) U UX COCTMHCHUM

17

XUMHUYECKUE CBOMCTBA XpOMA, MEJIH U HX
COeTUHEHUN

18

XuMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHUN

19

[TpakTuueckas padota Ne 2. "Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
«Meramb»"

20

Hewmeraiibl, UX moJI0KCHUE B
[lepronyueckoi cucTeMe XUMUYECKHX
anemenToB /. 1. Menpeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
ATI0TpONHUS HEMETAIIOB (HA IPUMEPE
KHCIIOpO/Ja, cephl, pocdopa u yrieponaa)

22

XUMHUYECKUE CBOKCTBA TAJIOTEHOB, CEPBI U UX
COeTMHEHNN

23

XuMHYecKue cBOMCTBa a30Ta, hocodpa u ux
COCIMHEHUN

24

XUMHUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
UX COeOUHEHUN

25

[IpuMeHeHre Ba)KHEUIINX HEMETAIIIOB U UX
COECTMHEHNN

26

O0001eHne 1 cucTeMaTu3aus 3HaHNUH 110




TeMme «HemeTtamnely. Belaucinenus mo
YpaBHEHUSAM XUMUYECKUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

ITpaktrueckas padora Ne 3. «Pemenue

27 3KCIIEPUMEHTAJBHBIX 3a1a4 10 TEME 1
"Hemeramnsl"»

08 KonrposnbHas padora no temam «MeTasib» 1
u «Hemeramis»

29 Heopranudeckue u opraHn4ecKue KUCIOTHI. 1
Heopranuueckue u opraHMuecKue OCHOBaHMS
AMboTepHble HEOPraHUYECKUE U

30 OpraHu4eckue coeluHeHus. I eneTnyeckas 1
CBSI3b HEOPraHMUYECKUX U OPraHUYECKUX
BEIIIECTB
Posib xuMuu B o6ecrieueHnn 3K0JI0THYeCKOi,

31 YHEPreTHYECKOH ¥ MUIIEBOW 0€30MaCHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[TpencraBiaenus 06 oOLIMX HAYYHBIX

32 MPUHIIMIIAX IPOMBIIIJIEHHOT'O TOTyYeHUS 1
Ba)XKHEHIIINX BEIECTB

33 YenoBek B MUpE BEUIECTB U MaTEPUAIOB 1

34 XUMHUS U 3J0POBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB 10 34

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacc/ 'abpuensu O.C., O61iecTBO ¢ orpaHU4eHHON
O0TBETCTBEHHOCTHIO «JJPODA»; AkimonepHoe obuiectBo «M3narenscTBo
«IIpocsemenue»

» Xumust, 10-11 xnacewl/ XKypuna A.A., AknronepHoe o01ecTBo «M3mareascTBo

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

AUTAKTUYCCKHUEC MaTCpUaJIbl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

PO, yun.py
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