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HOACHUTEJBHAS 3AIINCKA

[Iporpamma 10 XWMHM Ha YpPOBHE CpeIHEro oO0lero o0Opa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOll  00pa30BaTENbHOW MPOrPAMMBI CPEIHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHblx B  dDenepasbHOM  TOCyAapCTBEHHOM
obpazoBarenbHOM cTangapte COO, ¢ yuérom KoHueniuu npenoaaBaHus yaeOHOTO
npeaMeTa « XUMHs» B 00pa3oBaTeNbHBIX opraHu3auusax Poccuiickoin @enepannu,
peanu3yrouMX OCHOBHbBIE 00pa30BaTEIbHbIE POTPAMMBI, 1 OCHOBHBIX IOJO0KEHUN
«Crtpareruu pa3putus BocnuTanus B Poccuiickoit @enepaiuu Ha nepuon 1o 2025
rona» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3paboTKe MporpamMmbl MO XHMHUH, K ONPEAEIICHUIO
oOmieit cTpareruy 00y4eHUsl, BOCIUTAHUS U Pa3BUTHUA 00y4YarOIUXCsl CPEACTBAMU
yuebHoro npeameta «Xumus» 1 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHuenrtyanbHble nojoxkenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJIEH,
COJICpKaHMs, PE3YyJIbTAaTOB OOy4YeHUS M TpeOOBaHUN K YpPOBHIO TMOJATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, IIOJIy4aeMOe BBIITYCKHUKAMU
o01ieo0pa3oBaTeIbHOW OpraHu3aluu, SBISETCS HEOThEMJIEMOM 4YacThlo UX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAOIIMM ATAalOM pealn3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX I[EHHOCTEH, MPHUCYIIUX
LIEJIOCTHOM CHCTEME XHUMHYECKOro oOpa3oBaHHMs. OTH LIEHHOCTH KacarTcs
MO3HAHMSI 3aKOHOB NMPUPOABI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYphI
YeJI0BEKa, a TAKKE 3KOJOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO
U MpUPOJHON cpexae. PeanusyeTcss XxuMuyeckoe oOpa3oBaHUE OOyYarolIMXCs Ha
YPOBHE CpeIHEro 00111eT0 00pa30BaHUsl CPEACTBAMH YUEOHOTO MpeaMeTa « XUMUS,
COJIepKaHUE U TOCTPOEHUE KOTOPOTO OMNPENETIEHbl B NPOrpaMMe MO XUMHUHU C
y4€TOM crnenupuKd HAyKHM XUMHH, €€ 3HA4eHUS B TMO3HAHWUM TPHUPOABI U B
MaTepUaIbHON KU3HU OOILECTBA, a TAKXKe C YUYETOM OOIIMX LENel U NMPUHIUIIOB,
XapaKTEePU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpPEJHEro OOIIero
oOpazoBanust B Poccuiickoit deneparuu.

XuUMHSL KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyio pojb B
COBPEMEHHOM IUBUJIM3AIUU, B CO3JaHUM HOBOM 0a3bl MaTepHaIbHON KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIa/ B (POpPMUPOBaHUE PALIMOHATBHOTO HAYYHOTO MBILUICHMS, B
CO3J]aHUE 1IEJIOCTHOTO TPEJCTaBICHUS 00 OKPYXAIOIEM MHUpE KaK O €IUHCTBE
IPUPOJBI U YEJNOBEKa, KOTOpoe (popMHUpyeTcs B XMMUU Ha OCHOBE MOHHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOIIET0 MHPA, OCO3HAHUS B3aHUMOCBSIZH MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU M BO3MOXKHBIMU 00JIACTSAMU MPUMEHEHUS.



TecHO B3aMMOAEUCTBYSI C IPYTUMH €CTECTBEHHBIMHU HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KU3HU KaXJIOro wieHa ooOmectBa. CoBpeMeHHas XHMMHsS KakK HaykKa
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHIM HAmNpaBi€HA Ha pEIICHHE
m00anbHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cooTBercTBUM ¢ OOMMMH TENSIMH W TPHUHIMIIAMH CPEIHETO OOIIero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIN YPOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O MM Uil  BBIPAOOTKH  MUPOBO33PEHUYECKUX
OPUEHTHPOB, YCICIIHOTO BKIIOYEHHS B JKU3Hb COLMyMAa, MPOJOJDKECHUS
00pa30BaHuUs B pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisiomuMu mpeaMera «XUMHs»  SBISAIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumus» u «OOImass W HeOpraHWYeckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKH: CUCTEMA
3HaHWI MO HEOPraHUYECKOW XMMUU (C BKIIOUEHHEM 3HAHUN U3 OOIIeH XUMHH) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npeaMeTa 00€CIeUrMBAET BO3MOXHOCTh PACCMOTPEHHS BCErO0 MHOTooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHM, 3aKOHOB U TEOPHUI XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cpopMupoBaHa B MpOrpaMMe MO XHMMHUU Ha OCHOBE
CUCTEMHOTO IOAXO0/JAa K U3YYEHUI0 Y4eOHOro wmarepuasa U 0OyCJIOBJIEHA
HUCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHMU  HA  ONPENENEHHBIX
TEOPETHUYECKUX YPOBHSX. Tak, B Kypce€ OpPraHHYEeCKOW XWUMHHM BEIIECTBA
paccMaTpUBaAKOTCA HAa YPOBHE KIIACCUYECKOW TEOPUM CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke€ Ha YPOBHE CTEPEOXMMHYECKUX U DIIEKTPOHHBIX
MPEACTABICHUI O CTpoeHUH BelecTB. CBelleHrs 00 M3y4aeMbIX B Kypce BEIIECTBaX
JAIOTCSl B PA3BUTUU — OT YIVICBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTHBHBIX
coequHeHUMH. B Kypce  OpraHMYecKOM  XMMHMHM  IIOJY4YarOT  Pa3BUTHUE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs MEPBOHAYAIHHBIC
MpEeACTaBICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKIIHH.

[Tox HOBBIM yriioM 3peHuss B mpeaMere «XuMmus» 0a30BOTO ypPOBHSA
paccMaTpUBaeTCs W3YyUYCHHBIH HAa YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
TEOpEeTUYECKH MaTepuan U (HAKTOJOTUYECKHE CBEICHUS O BEIIECTBAX W
XUMHUUYeckoil peakiuu. Tak, B dacTHOCTH, B Kypce «OOIass U HeopraHudecKas
XUMUSD» 00yYarouuMcsl MPeJOoCTaBIsIeTCs] BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOAOJOTUYECKUX MO3UIUH,



rIyOKe TOHSATH HWCTOPUYECKOE U3MEHeHHe (YHKIMHA JTOr0 3akoHa — OT
000011aK01IeH 10 0OBSICHSIOIICH U IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXKHEWIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpoTeKaHus qonoiHsercs B kypcax 10 u 11 kinaccoB anemeHTamMu
coJiepKaHusl, UMEIOIUMH KYJIbTYPOJIOTMUECKUI W TMPUKIATHON XapakTep. DTH
3HaHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aWMOCBSI3U XMUMHUHU C JPYTMMH HayKamw,
pPacKpbIBaIOT €€ pOJib B MO3HABATEIBHON U MPAKTUUECKOMN JEATEIbHOCTU YEIOBEKa,
CIIOCOOCTBYIOT BOCTIMTAHHUIO YBAKECHHSI K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUHU
U TIPAKTUYECKUX MPUIIOKEHUM XUMHUHU, TTOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCA B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBA3aHHBIX C XHMHEH,
KPUTUYECKH OCMBICITUBATH MHPOPMAIUIO U TPUMEHSATH €€ JJ1sI IOMIOTHEHUS 3HAaHUH,
pelIeHUs] UHTEJUIEKTYaJIbHBIX U SKCIIEPUMEHTAJIBHBIX UCCIIE0BATEILCKUX 3a/1a4. B
LIEJIOM COJiep)KaHuEe y4eOHOro mnpeaMera «XUMHUS» JTaHHOTO YPOBHS W3YUCHHS
OPUEHTHUPOBAHO Ha (OPMHUPOBAHKE Yy 00YUAIOUTUXCS MHUPOBO33PEHUECKOW OCHOBBI
JUIsl TIOHUMaHus (QuIocOPCKUX UACH, TaKMX KaK: MaTepUalbHOE E€IUHCTBO
HEOPTaHMYECKOr0 U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, IT03HABAEMOCTb TPUPOJIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA
U PpEIICHUsS TMPOTUBOPEYUI MEXIy HOBBIMH (aKkTaMU H TEOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIIEHUN DKOJIOTHUECKUX MPoOseMm, a
TaKXKe MPOoOJIeM COEpeKEHUST IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUN U MaTEpPUAJIOB.

B nmane pemieHus 3agad BOCIHMTaHUS, pa3BUTUS W COLMAIMA3AIUU
oOydJaronuxcsi MPUHATBIE TPOTPAMMONM MO XUMHH TOAXOAbl K OIpPEIeTICHUI0
colepKaHUsi M TOCTPOCHMSI TpeaMeTa mpeaycMaTpuBaioT (HOpPMHUPOBAHUE
YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI, UMEIOIIMX 0a30BO€ 3HAUCHUE JIJISI PA3IMUHBIX
BUJIOB JICATEIIBHOCTH: PEIICHUS TpoOJjieM, TOuCKa, aHaiu3a U 00padOTKH
uH(popMaIMK, HEOOXOAUMBIX MJii NPUOOPETEHHUS] ONbITA MPAKTUYECKOH U
HCCIIEIOBATENIbCKON JIESITENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHHUU
XUMUH.

B mpakTtuke mnpenogaBaHWs XUMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIETo
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 0OIIEro 00pa30BaHUs, IIPU OINPEACICHUN
COJICPKATEJIbHOM XapaKTEPUCTUKHU IeJe W3ydeHUs TMpeaMeTa HampaBiIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUYECKOU
NEATEIbHOCTH 4YEeJIOBEKa M KAaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYyphl. C
METOIMYECKOM TOYKHM 3PEHUS] TaKOM MOJAXOJ K OIpPEACNICHUIO Ielield H3y4YeHUs
peIMeTa SBIJISIETCS BIIOJIHE OMPABJAAHHBIM.



CoryiacHO TaHHOM TOYKE 3pEHMs TJIABHBIMHU LEISIMA H3YyYEHHsI IpeIMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) SBISIFOTCS:

o (opmMupoBaHMe CHCTEMBl XWMHWYECKMX 3HAHUA KaK BaKHEHIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOU
JeKaT KIIYEBbIe MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOEHHE W TMOHMMAaHHWE CYLIIHOCTH JOCTYIHBIX
0000IIeHHIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOpUEN HX
Pa3BUTHSA U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMUYECKUX peaKuii, HEOOXOAUMBIX JJi MPUOOPETEHUS] yMEHUN
OPUEHTUPOBATHCS B MHUpPE BEUIECTB U XUMUYECKHX SBJICHHM, MMEIOLIUX
MECTO B IIPUPOJIE, B IPAKTUYECKON U MIOBCETHEBHOW KU3HY;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIBLHOCTH, CB3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJIEHUEM  IpaBHII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, comepxaTenbHas XapaKTepUCTUKA LeJIed U 3a/1a4 U3y4EHUs
IpeIMeTa B IporpaMMe 10 XMMUN YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero ooOmiero oOpasoBanus. CerogHs B
MPENOIaBAHUH XUMUHU B OOJIBIIIEH CTENEHU OTIAETCS MPEANOYTEHUE TPAKTUIECKOM
KOMIIOHEHTE COJAEpX aHusi OOy4YeHUs, OpPHUEHTHUPOBAHHOM HA MOATOTOBKY
BBIIIYCKHUKA 00I1e00pa30BaTEIbHON OpraHu3aluy, BJAJACIONIEr0 HE HabopoM
3HaHUU, a (QYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMM U YMEHMSIMU
AKTHBHOTO MOJyYE€HHs 3HAHUN U IPUMEHEHHUS UX B PEAJIbHOM KU3HU JJI pELICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3U ¢ 3TUM NpU U3yYEeHUH MTpeAMETa « XUMUSD» TOMUHUPYIOIIEE 3HAUCHUE
IpUOOPETAIOT TAKUE LIETH U 33J1a4M, KaK:

ajanrtanusi o0yJaromMxcsi K yCIOBUSM JMHAMUYHO Pa3BUBAIOIIETOCS MHUpAa,
(GopMuUpOBaHHE  WHTEIUIEKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEIbHOMY MPUHSITHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX U3HEHHBIX CUTYallMsAX, CBA3aHHBIX C BEUIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOy4yarolmuXcs KIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHILIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHHE ISl Pa3IMYHBIX BHJIOB
NEeSATEIbHOCTU: PelIeHHs MpoOJieM, MOUCKa, aHalu3a U 00padOTKU MH(POpPMALIUH,
HEOOXOIMMBIX JJIs1 MPUOOPETEHUS OMbITa ACSTENbHOCTH, KOTOPAsk 3aHUMAET BaXKHOE
MECTO B IO3HAHMM XUMHUH, a TakKe€ JJIs OLEHKU C MO3ULHUN 3KOJIOIMYECKOU
0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUECKUX MPOLIECCOB Ha OPraHU3M
4eJI0BEKa U PUPOJIHYIO CPEAY;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00yUarONINXCs: CIIOCOOHOCTH CaMOCTOSITEIFHO TPUOOpETaTh HOBBIE
3HAHUS 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMH, HCIIOTH30BATh
COBpEMEHHBbIC HH(POPMAIIMOHHBIC TEXHOJIOTUU ISl TIOMCKA U aHanu3a yuyeOHOU U
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCSI ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPHU IUIAHUPOBAHUU W TPOBEICHUH XUMHUYECKOTO
AKCIIEPUMCHTA;

BOCIIUTaHHE Yy oOOydaromuxcs yOexXJAEHHOCTH B TyYMaHUCTHYECKOH
HAIPaBJICHHOCTH XHMHH, €€ Ba)XHOW pOJM B PEUICHUU TJI00aJbHBIX MNpoOsieM
PaIMOHAIBHOTO TPUPOIOIOIB30BAHUS, TTOTIOJHEHUS HEPTETHUCCKIUX PECYpPCOB H
COXpaHEHUsI TPHUPOTHOTO PABHOBECHS, OCO3HAHMUS HEOOXOIUMOCTH OEpeHOTO
OTHONIEHUSI K TPHUPOJE M CBOEMY 3/I0POBBIO, a TAaKXKE MPHUOOPETCHUS OIBITA
UCIIOJIb30BAHUSl TOJMYYEHHBIX 3HAHWM JUIsl TPUHSATHS TPAMOTHBIX pEUICHUN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydyeOHOM mIaHe cpeaHero ooOmero o0pa3oBaHUs NpeAMET «XUMUSI»
0a30BOTO YpOBHS BXOJHT B COCTaB MpeAMETHOM o0actu «EcTecTBEeHHO-HAyUYHBIC
IPEAMETBD.

OO11ee Yncio 9acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero ooiero oopasosanus, cocraBiseT 68 yacos: B 10 kimacce — 34 vaca (1 yac
B Heneno), B 11 ximacce — 34 gaca (1 gyac B HEACIHIO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpeameT opraHnYecKOl XUMHUU: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
IIOJIyYCHUM HOBBIX BELIECTB M MaTEpUAIOB. Teopus CTPOECHMSI OPraHMYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE Mo0KeHU. CTpyKTypHBIE (DOPMYITBI
OpraHMYecKuX BewlecTB. l'omosorusi, wu3omepus. XUMHUYECKas CBsSI3b B
OpraHUYEeCKUX COCUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuKaluyu OpraHuyeckux BeecTB. HomeHknarypa
OpPraHMYECKUX COCAUHEHMH (CHUCTeMaThyecKas) M TpUBUAIbHBIC Ha3BAHUSA
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W HMX MPEBPALLCHUN:
03HAaKOMJIEHUE C 00pa3liaMi OPraHUYECKUX BEIECTB U MaTepualaMi Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAOIIOACHHE U OIMCAHHE
JEMOHCTPALlHOHHBIX ONBITOB I10 IPEBPALLCHUIO OPraHUYECKUX BEUIECTB IIPH
HarpeBaHuM (IJIaBJIeHHUE, OOYTJIMBaHHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH u dTaH —
OpocTeHIlne NPEeACTABUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs M TOpPEHHs), HaXOXKJIEHUE B MPHUPOJE, IOIy4YCHHE WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMUECKHUI Psii. DTUJIEH U MPOMUIECH —
OpocTeHIline NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATALUW, OKHUCIEHUS W
MOJIMMEPHU3ALIH ), TIOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oyramuen-1,3 u MetwnOytaaueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKUe cBoWcTBa (peakuus noaumepusauuu). [lonydeHue CHUHTETHYECKOTO
Kay4dyKa 1 pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHUSI, TOMOJIOTHUECKUH psifi. ALIeTUIICH
— TpOCTEHINMHA TNpeACTaBUTENb aJKUHOB: COCTaB, CTPOCHHUE, (PU3MUECKHEe WU
XUMUYECKUE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINAH,
rOpeHus), NOJy4YEeHUEe U TPUMEHEHUE.

Apensbl. benzon: cocraB, cTpoeHue, (U3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuuy rajoreHMpOBaHUS U HUTPOBAHUSA), NOJIyYEHUE U NPUMEHEHHUE. T0ayoa:
cocmas,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBANUSL U HUMPOBAHUSL), NOTyYeHue U npumererue. TOKCUIHOCTh apEHOB.



['eHeTnueckast CBsSI3b MEXKIY YIVIEBOJOPOAAMH, NPHHAMIEKAIIMMHU K Pa3IudHbIM
KJaccam.

[IpuponHble MCTOYHUKM YTI€BOAOPONOB. lIpupomHbIi ra3 um mnomyTHbIE
HeTsaHbie Ta3pl. HegTh u e€ mpoucxoxaenue. Crnocodsl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TepMUYECKHH, KaTamuTudeckuil), nuponus. I[IpomykTsl
nepepaboTku He(TH, UX IPUMEHEHNE B MIPOMBIIUIEHHOCTH U B ObITy. KameHHbII
yToJib ¥ POAYKTHI €T0 NMEePEPabOTKHU.

OKCIEepUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M WX IPEBpALICHUIL:
O3HaKOMJIEHHE C 00pa3llaMH IIacTMace, KayuyKoB U pe3uHbl, Koutekinu «HepTo»
U «YTOJb», MOAEIMPOBAHUE MOJIEKYJ YIJIEBOAOPOJIOB U I'aJIOTEHONPOU3BOIHBIX,
IPOBEACHUE IPAKTUUYECKON PabOThI: MOTYyYEHUE STUIICHA U U3yUEHUE €TO CBOMCTB.

Pacuérnrie 3agaumn.

Bbluncnenuss 1mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIH MPOTYKTOB PEAKIIUN).

KucJiopoacoaep:kamue oprann4ecKue CoeAMHEHUA

[IpenenpHble OOHOATOMHBIE CHOUPTBL. METaHOI W JTAaHOJN: CTPOCHHE,
(¢u3nueckue M XUMHUYECKHME CBOMCTBa (peaklUu C aKTHUBHBIMH METaJUIaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHHUE), MpuMeHeHue. BoIopoaHbie CBA3M MEXIY
MOJIEKyJIaMU CIIUPTOB. JleficTBUE METaHOIa U 3TAaHOJIa Ha OPraHU3M YEJI0BEKA.

MHoroatoMHble  COMPTHL. ODTWIEHIJIUKOJIb W  T[JULUEPUH: CTPOEHUE,
¢u3nueckue W XUMUYECKHE CBOKCTBA (B3aMMOJEWUCTBHE CO MICJIOYHBIMU
MeTaJulaMH, KaueCTBEHHAas peaklus Ha MHOroaTOMHbIE cnupThl). JleiicTBue Ha
opraHusM 4enoseka. [I[puMeHenne rmiepruHa u dTUICHTIIAKOIIA.

@deHoJI: CTpOEHUE MOJICKYJbl, (PU3WYECKMe U XUMHUYECKUE CBOWCTBA.
ToxkcuunocTth (penouna. [lpumenenue denona.

Anbaeruipl M Kemouwvl. DopMalbAETHA, AaUCTAIBACTUA: CTPOECHHUE,
(¢u3nyeckue U XMMHUYECKHE CBOMCTBa (peaklMU OKHCIEHUS U BOCCTAHOBIICHUS,
Ka4eCTBEHHbBIE PEAKLIMN), [I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE MpEeNbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAS M YKCYCHAs
KHUCIIOTBI: CTPOEHUE, (PU3UUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOLIUE s
KJ1acca KUCJIOT, peakius dTepuduKaIum), nojiydeHue u npumenenne. CteapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK MPEJACTAaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.

Crnoxuble 3¢Qupbl Kak NPOU3BOAHbIE KapOOHOBBIX KHUCIOT. [maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupos. bruonornyeckas
POJIb JKHPOB.

VYrneBonpl:  cocTaB, Kiaccudukanus — yrieBogoB  (MOHO-, AU- H
nonucaxapuabl). [oko3a — mpocTelmii MOHOCaxapua: 0COOEHHOCTH CTPOSHUS



MOJIEKYJIbI, PU3NUECKHE U XUMUYECKHIE CBOMCTBA (B3aUMOICHCTBUE C THIPOKCHIOM
menu(Il), okucienne aMMuadHbpIM pacTBOpoM okcujia cepedpa(l), BoccraHoBIICHHE,
OpO’KEeHUE TIIOKO3bI), HAXOXKICHUE B IPUPOJE, IPUMEHEHUE, OMOJIOTUYECKAas POJIb.
®dotocunTe3. OpyKTO3a KaK U30MEP TITHOKO3BI.

Kpaxman u nemnono3a kak npupojiHbie noiaumepbl. CTpoeHue Kpaxmana u
neuosio3bl.  du3nueckue M XUMHYECKHME CBOWCTBA Kpaxmana (TUIpOJu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB W HMX MPEBPALLECHUN:
poBe/IeHHe, HAONIOJCHUE U ONMUCAaHUE JI€MOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CHUPTOB (OKHMCIIEHHE 3TaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHA
cepeopa(l) u rumpoxcumom wmenu(Il), B3ammopeicTBHE KpaxMmalia € HOJOM),
IPOBEJCHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEAKUMU MO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIH MPOTYKTOB PEAKIIUN).

A3oTrcoaeprkamme OpraHuuecKue COeIMHEHUS.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OpraHnyeckue coequHeHus. duznueckue u
XUMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha mOpuMepe TNIMIMHA). buomorudeckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTuabl.

benkun kak NOpHUpPOIHBIE BBICOKOMOJIEKYIISIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHA W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OEIKOB:
TUAPOJIN3, ICHATYPAIIHs, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

DKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB U MX MPEBPALLECHUN:
HaOI0CHUE U OMHCAHUE IEMOHCTPAILIMOHHBIX OMBITOB: JIEHATYpalus O€lIKOB Mpu
HarpeBaHUM, IBETHbIC PEaKUU OEJIKOB.

BrbicokoMouiekyJIsipHbIe COeIHHEHUS

OCHOBHbBIE€ TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHII: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEAHSST MOJIEKYJIIpHas
macca. OCHOBHBIE METOIbl CHUHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHUN —
MOJIMMEPU3AIUS U TTOJIMKOHICHCAIIHS.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BELIECTB W MX MPEBPAILCHHI:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanm3anust MEeXIIpEAMETHBIX CBS3€M IIPU U3yYEHUU OPTaHUYECKOM XMMHH B
10 ximacce OCYIIECTBISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOMIMX ECTECTBEHHO-



HAyYHBIX TIOHSTHM, TaK W TOHSATHH, SBISIONIUXCS CUCTEMHBIMHU JJIS OTIACITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIC MTOHITHS: SBJICHUE, HAYYHBIA (DaKT, TUIIOTE3a,
3aKOH, TEOPHSs, aHAIN3, CHHTE3, KIACCH(PUKALNS, MEPUOANIHOCTh, HAOIIOICHHE,
U3MEpEeHHE, YIKCIIEPUMEHT, MOJICITUPOBAHHE.

®dwusuka: MaTepus, OSHEpPrus, Macca, aToM, DOJCKTPOH, MOJIEKyJa,
DHEPreTHUUECKUA YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHHE
BEIECTBA, (PU3NICCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUS.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
doTocuHTE3, OMOJOTHMYECKH aKTHUBHBIC BemlecTBa (OETKH, YTIEBOMBI, KHUPHI,
bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE TMOPOJBI, TIOJE3HBIE UCKOMAEMbIE, TOILIHBO,
PECYpCHI.

TexHOomoTHs: THIIEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO ITHTAHWSI,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHbBIE U KOCMETHUECKHUE MperapaThl, MaTepHabl U3
UCKYCCTBEHHBIX 1 CHHTETUUECKHX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHUH

XUMUYECKHI 3JeMEeHT. AToM. Snpo aroma, HW30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeesieHrs 3JIEKTPOHOB MO OpOUTalsIM B aromax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOH(UTYpALUs aTOMOB.

[Teprnognueckuii 3akoH U [leproanyeckast cucreMa XuMHUYECKHUX SJIEMEHTOB /.
N. Menpeneea. CBsi3b mnepuoanueckoro 3akoHa u Ileproauyeckoil CHUCTEMBI
XuMu4eckux aneMeHToB J[. M. MeunaeneeBa ¢ COBPEMEHHOW TEOpUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsS CBOWCTB XUMHUYECKUX DJIIEMEHTOB H
o0pa3yeMbIX MMM MPOCTHIX M CJOKHBIX BEIIECTB MO TpYINaM U MEepHOAaM.
3HaYEHHE MTEPUOINYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBsA3b. BuUIbl XUMHUYECKOW CBS3U
(koBaJIeHTHasl HEMOJSIPHAS M TOJISIPHAS, MOHHAS, METaUIM4ecKas). MeXaHU3MbI
o0pa3oBaHMsI KOBAJIEHTHOM XUMHYECKOM CBsI3M (OOMEHHBIA U  JIOHOPHO-
aKkienTopHslii). BomoponHas cBs3b. BalleHTHOCTb. DIEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHns. IOHBI: KATUOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJISIDPHOTO ¥ HEMOJIEKYJSIDHOTO  CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBONCTBA BEILECTB OT TUITA KPUCTAIUINYECKON PEIIETKU.



[Tonsitue 0 nucnepcHbIx cucteMax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPHL.
MaccoBas 1011 BEIecTBa B paCTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHN. Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHUYECKHX BEIIECTB,
IPUHAJIEKAIINX K PA3JTUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Krnaccupukanuss  XMMHUYECKMX — peakuuid B
HEOPraHUYECKOW W OPraHMYEeCKONM XUMHUHU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILLCHUS SHEPTUU TPU XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iHyYHbIX (QaxTopoB. OOpaTUMbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUAIONIME HA COCTOSHHUE
xuMmudeckoro pasHosecus. [Ipunnun Jle larense.

DnekTpoiautuueckas nucconuanus. CuiabHbIe U ciadblie AneKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCANTETLHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEIIECTB WU UX MPEBPAILLICHHII:
neMoHctpanus tabnun «llepuoauyeckas cuctema XUMHYECKUX 3yeMmeHToB [[. .
MenneneeBay, U3ydeHUE MOJENIEH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOJCHUE U
OMKCaHUE JEMOHCTPALIMOHHBIX U J1a00OPATOPHBIX OMBITOB (Pa3ioKEeHUE MEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUM KATAIM3ATOPA, ONIPEACICHUE CPEAbl PACTBOPOB BEIIECTB
C MOMOIILI0 YHUBEPCATBLHOTO MHANKATOPA, PEAKIIMM HIOHHOTO 0OMEHA), MPOBE/ICHNE
MpaKTUYECKOM padboThl «BiusiHue pa3auuHbX (AKTOPOB HA CKOPOCTh XUMUYECKOU
peakuum».

Pacuérnble 3anaumn.

PacuéTtel 1O ypaBHEHUMAM XUMHYECKUX pEakluid, B TOM YHUCIE
TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCIIOJIB30BAHUEM ITOHATHUS «MACCOBast 10
BEILIECTBAY.

Heoprannyeckasi xummusi

Hemerannel. Ilonoxkenune HemerayuioB B Ilepuomuueckont  cucreme
xuMuueckux sneMeHToB J[. M. MennaeneeBa ' 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkre CBOWCTBA HEMETAUIOB. AJIIOTPONHS HEMETAIOB (HAa MpUMEpE
KHCJIOpO/a, cephbl, hocdopa u yriaeposa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIUX HEMETAUIOB (TaJIOT€HOB, CEpPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W WX  COCNUHEHMA  (OKCHIIOB,
KHUCJIOPOACOIEPKAUIUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCIMHEHUM.

Meramisl. [lonoxxenue meraiuioB B llepuoanueckon cucremMe XUMUYECKUX
sanemeHToB [[. . MengeneeBa. OcOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000J0YEK
atoMoB MetayioB. OO0mme ¢guznyueckne cBolicTBa MeTaioB. CIUtaBbl METaJUIOB.
DNEeKTPOXUMHUYECKHUH psAJl HAIPSHKEHU METAIIIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAIOB (HATpUM, Kaaui, KalablUW,
MarHui, amoOMUHUHI, IUHK, XPOM, KEJI€30, MEJlb) U UX COCAUHEHUH.

OOmue cnocoObl moiyueHus: MeTawioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTANbHBIE METOJBl HM3Y4YEHUs BEIIECTB WU HUX MPEBPAILCHUMN:
U3y4YeHHE KOJUIEKIMH «MeTayuibl U CIUIaBbl», 00pa3loB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTANILHBIX 3aJa4, HaOJIIOJICHUEe M OMUCaHUE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMHUHHS C PACTBOPAMH
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKI[MU HAa KATUOHBI METAJLIIOB).

Pacuérurlie 3amaun.

Pacuétpl mMacchl BellecTBa MM 00BbEMaA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIU OJTHO
U3 BEILECTB UMEET IPUMECH.

XuMus U )KU3Hb

Ponp xuMum B 00ECIEUEHUM SKOJOTUYECKOM, SHEPTeTUUECKON U MHUILEBOU
0€301MacHOCTH, Pa3BUTHH MeIUUMHBL. [IOHSITHE O HAy4YHBIX METOJIaX IO3HAHUs
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpeacraBnennss 00 OOMMX HAay4YHBIX MPUHIMIIAX TPOMBIIUIEHHOTO
IIOJIy4YE€HUS BaXKHEUIINX BEILIECTB.

UenoBek B MHpPE BEUIECTB M MATEPHAIOB: BAXKHEWIIHNE CTPOUTEIIbHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTEpUalibl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUANIbl, OPTAaHUYECKUE U MUHEPAIbHBIC
yI0OpeHus.

XUMHST W 370pOBbE YEJIOBEKAa: NPABWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0€30MacHOTO UCIOIL30BaHUs MPENapaToB OLITOBON XUMUU B
MMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi  MEXNpeaMETHBIX  CBsi3ed TpPU  HW3yYCHHH OOmmIed U
HEOpPraHW4YeCKOW XUMHUU B 11 Kjacce OCyIIecTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUM, TaK W TOHATUM, SBJISIOIIUXCS
CHUCTEMHBIMU JIJISI OTACIIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TOHSTHSA: HAay4dHBIH (pakT, TUIOTE3a, 3aKOH,
TEOpUs, aHalnu3, CHUHTE3, KiIacCUPUKAIMA, TEPUOJUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUIN YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHHE BEIIeCTBA, (PM3MUECKHE BETUYMHBI M CAMHHIIBI MX
W3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHuW3M, JKOCHUCTeMa, Ouocdepa, MaKpo- H
MHKPOAJIEMEHTBI, BUTAMHHBI, 0OMEH BEILECTB B OPraHU3Me.

['eorpadus: MUHEpabl, TOPHBIE TTOPOJBI, TOJE3HbIC UCKOMMaeMbIe, TOILTUBO,
PECYPCHI.

TexHoJOrHsI: XUMUYECKash MPOMBIIIICHHOCTh, METAJUTYPrHsl, MPOU3BOJICTBO
CTPOMTENIBHBIX MAaTEePHAJIOB, CEIbCKOXO3SMCTBEHHOE IPOM3BOJCTBO, IHIICBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOICTBO
KOCMETHYECKHX IPEHapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHASI TPOMBIIIIJICHHOCTh, HAHOTEXHOJIOT HH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XUMUUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBiauMBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOy4aronMMucss MpPOrpaMM CpeaHero oo6iero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-meTonnueckoil OCHOBOM  Jist
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrpaMM CPEAHEro oOIero
00pa3oBaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MOIXO.

B CcOOTBETCTBHM € CHCTEMHO-AESATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIONINE COCTABISIONIUE:

OCO3HAaHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKJaHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

HaJIMYue MOTUBAIUU K 00yUCHHUIO;

[[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U MCTOPUUYECKHUX TPAJAUIIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAlOIUXCS PYKOBOJCTBOBATHCS B CBOEHU
NEATEeIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMHU IE€JTOCTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4KME MPABOCO3HAHUS YKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH
IIEJIN U CTPOUTD KU3HEHHBIC TITAHbI.

JIn4HOCTHBIE PpE3yJbTAaThl OCBOCHMS TMpeaMera «XuMHUs» JOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW ¥ BOCHUTATEIBLHOM JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U ujeajaMyd POCCUICKOTO Tpa)KJaHCKOrO OOIIeCTBa, MPUHSTHIMU B OOIIECTBE
HOpMaMH ¥  TpPaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  TIpolieccaM
CaMOTIO3HAHUS, CaMOPAa3BUTUS W HPABCTBEHHOTO CTAHOBJIECHUS JIMYHOCTU
00yJaroIMXcs.

JInyHOCTHBIE pe3yibTaThl OCBOCHUS TpeaMeTra «XHUMHUS»  OTpakaroT
c(hOPMHUPOBAHHOCTh OTBITA TIO3HABATEIILHOW W TMPAKTUYECKOW JEeSTEIHHOCTU
0oOydJaronuxcst Mo peajnu3alii MPUHATHIX B O0IIECTBE IIECHHOCTEH, B TOM UYHCIIE B
4acTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaYKEHUS K 3aKOHY U MPABOTIOPSJIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIaX MEXITHIHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JEATEIHHOCTH TIPH CO3TAHUH YUIeOHBIX
IIPOEKTOB, PEIICHUN YUYEOHBIX U MO3HABATENIbHBIX 337124, BHITIOJTHEHUN XUMHYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh M NPUHUMATh MOTHUBBI, HAMEpPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHAIU3E PA3IMUYHbIX BUJIOB YU€OHOH 1eATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMS

LHEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHON XUMUM;

YBaXEHUSI K TPOLIECCY TBOpPYECTBA B 00JIACTH TEOPUU M TMPAKTHUUECKOTO
NPUMEHEHUS XUMHH, OCO3HAHMS TOTO, YTO JOCTHXKEHMSI HAyKU €CTh pe3yJIbTaT
JUIMTEIBHBIX ~ HAOJIOJAEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAJIBHBIX  IOWCKOB,
MIOCTOSIHHOTO TPy/ia YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENbHBIX MOTUBOB B IMOJIYYEHUHU U TOCIIEYIOIEM aHAIIN3E
uH(GOPMAITUH O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M TOCTYINKH CBOMX TOBAapUIIEH C
MO3UILIMI HPABCTBEHHBIX W IPABOBBIX HOPM W OCO3HAHUE MOCIEACTBUM ITHX
MOCTYTIKOB;

4) hopMHUPOBAHUSI KYJILTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza IKU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3HUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBUJI O€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU ACATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBWJI HHAUBUIYAIHHOTO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIUSAX, YTPOXKAIONIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  Y4eOHO-HMCCIEAOBATEIIbCKOM
JeSATETbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPUECKOW W  JIPYyTrUX  BUJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COILIMAJIbHOM HAMPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YyUYCHHIO Tpodeccrii pa3TudHOro pojaa, B TOM
YHCJI€ HA OCHOBE NMIPUMEHEHMS MPEIMETHBIX 3HAHUM MO0 XUMUU;

YBAXEHHUS K TPYIY, JIIOAAM TPyJa U pe3yibTaram TPYJIOBOW JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYATLHON TPACKTOPUHU
oOpaszoBaHus, Oyaymied npodeccuu U pealn3allii COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) IKOJOrHYeCKOro BOCIIUTAHUS:

AKOJIOTMYECKH 11eJ1eCO00pa3HOTO OTHOIICHHS K MPHUPOJIe, KaK HCTOYHHUKY
CYIIECTBOBAHMS )KU3HU Ha 3EMIJIC;

MOHMMAaHMS TJI00AJBLHOIO XapaKTepa JKOJOTHYECKUX MPOoOIeM, BIUSHHUS
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MTPUPOTHON U COLUAITBHOM CPEIBI;

OCO3HAHHUSI HEOOXOJUMOCTH HWCIIOJB30BAaHUSA JOCTHOKCHHH XUMHU I
pEILIEHNS BOIPOCOB PALMOHAIBHOTO MPUPOAOTIOIE30BAHNS;

AKTUBHOTO HENPHUATHS  JCUCTBUM, TMPUHOCIIIMX BpEll OKPYXKAKOIUICH
MPUPOJHON Cpelie, YMEHHUSI MPOrHO3UPOBATH HEOJIATOMPUSATHBIC 3KOJIOTHUYECKUE
MOCJIEICTBUS NPEANTPUHUMAECMBIX JECUCTBUM M MTPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOTO 3KOJIOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIlbITa JIEATEIILHOCTHU AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMH B ITO3HABATEJILHOW, KOMMYHHKATHUBHOW M COIUAIBHOU
MpPaKTUKE, CIOCOOHOCTH UM YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 TMIO3HAHUS:

c(hOpPMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTHKH,

MOHMMAaHUSl CHenu(PUKU XUMUM KaK HAayKd, OCO3HaHUs €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUM IIEJIOCTHOTO
npeAcTaBieHusl 00 OKpy’KalollleM MUpE KaK O €IMHCTBE MPUPOIbl U UYeJOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH MPOOJIeM COXpaHEHUS
MPUPOJTHOTO PaBHOBECHS,

yOSXKJAEHHOCTH B  OCOOOM 3HAYMMOCTH XHUMHHM JUII COBPEMEHHOM
IUBUJIM3ALUN: B €€ TYMaHUCTUYECKON HAIPABICHHOCTH U BaKHOM POJIU B CO3AAHUU
HOBOM 0a3pl MaTepHATbHOW KYyJIbTYPhl, PEIICHUH TJIOOAIBHBIX MpobIeM
YCTOWYHMBOI'O PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIEBOU U

AKOJIOTUYECKON OE30MaCHOCTH, B PA3BUTHH MEIUITUHBI, OOCCTICYCHUH yCIOBUN
YCIEUTHOTO TPY/Ia U DKOJIOTHYECKH KOM(DOPTHOM KM3HU KaXKI0T0 YeHa O0IIEeCTBa;
€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH: TMOHUMAaHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOIh30BATh
MOJTy9aeMbI€ 3HAHUS JIJISl aHAJIM3a U OOBSICHEHUS SIBJICHUIN OKPYKAIOIIETo MUpa 1



MPOUCXOSAIINX B HEM M3MEHEHUN, YMEHHUS JIeJIaTh 0OOCHOBAaHHBIE 3aKIIOYCHUS HA
OCHOBE Hay4YHbIX (DAKTOB M UMEIOLIUXCS JAHHBIX C LEIbIO MOJYyUYEeHUS JJOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus NpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AESITENbHOCTH;

TOTOBHOCTM M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3OBaHHIO H
caMo00pa3oBaHUIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUI 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMH MMOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iMuHbIX cdepax npodheccruoHaIbHOU
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDHI

MeTtanpenMeTHble pe3yJibTaThl OCBOCHUS Y4€OHOTo MpeaMera «XuMHus» Ha
YPOBHE CpeHero ol1iero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TUTSt dbopmupoBanus MHUPOBO33PEHUS oOyyJaronmxcs
MEXKIUCIUTUTMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIC MOHSATHUS, OTPAXKAIOIIUE
LEJIOCTHOCTh HAay4YHOM KapTUHBI MHpa U cOeUudUKYy METOJOB IO3HAHMUS,
HCIIOJBb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPIrusl, SIBICHHUE,
npolecc, CUCTeMa, Hay4YHbI (hakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEIOBAHNE, HAOIIOCHIE, U3MEPEHHUE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIC y4eOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

pEryJsTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKLIHMOHAIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroInXCs;
CIOCOOHOCTD oOyyaromuxcst UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC YUCOHBIC
JNEUCTBUS B TTIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATENHHBIMH, KOMMYHHMKATUBHBIMH U  PETYJIATUBHBIMH
JICUCTBHUSIMU.

OBJagenue YHHUBEPCATbHBIMH yueOHbIMH MO3HABATEJbHBIMH
JeUCTBUSAMM:

1) 6a30BbBI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOATENLHO  (OPMYJIHPOBATh W aKTyaIM3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpEAEsATh LENU JESITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTATHI I€ATEIHOCTH C TOCTABICHHBIMHU LIEISIMU;

MCIIOJIB30BaTh MPU OCBOECHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS —
BBIJICTISAITh XAPAKTEPHbIE MPU3HAKKU TMOHATHUN W yCTaHABIMBAaTh UX B3aUMOCBS3b,



MCIIOJIh30BaTh COOTBETCTBYIONINE TTOHATHS JJIs1 OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUU

BBIOMpATh OCHOBaHUSI WM KPUTEPUM A KIacCU(UKAIMKU BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAHABJIMBATh MPUYMHHO-CICICTBEHHBIC CBA3U MEXKAY H3Yy4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXJeHUs (MHIAYKTUBHBIC, JIEAyKTHBHBIC, IO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHATH B MIPOLECCE MO3HAHUSI, UCIIOIb3yEMbIC B XUMUH CUMBOJIMYECKHUE
(3HaKOBBIE) MOJCIH, MPEOOPA30BHIBATH MOCIBHBIC TIPEACTABICHUS — XUMHUYCCKUM
3HaK (CMMBOJI) AJIEMEHTa, XuMudeckas (opmysia, ypaBHCHHE XUMHUYECKON peaKIuu
— MpPU pEUICHUM Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS ISl BBISABICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeiCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB M XUMHYECKHUX
peaKkuui;

dbopMyIMpOBaTh SN U 3a/1a49M HCCIICIOBaHUs, UCTIOIb30BaTh MIOCTABICHHBIC
U CaMOCTOSITeJIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHI B KadeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JI (POPMHUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMHM CAaMOCTOSITEJILHOTO IUJIAHUPOBAHUS M  MPOBEACHUS
YYCHUYCCKHUX DKCIIEPHUMEHTOB, COBEPIIICHCTBOBATh YMEHHUSI HAOIIOIATh 32 XOJ0M
mporecca, CaMOCTOSATEIIbHO IPOTHO3UPOBATh €ro pe3yibrar, (opMyJIUpOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0OBaAHUS,
COCTaBJIATH 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEJ0OBATEIIbCKOM W TPOEKTHOU
JESTETbHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METO/IOB PEIICHUSI TPAKTUUECKUX 3a]1a4, IPUMEHEHUIO pa3IMYHbIX METO/I0B
TTO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX wuHPopManuu (HAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHUYECKOTO COJICpKaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHamM3upoBaTh MHGOPMAIMIO PA3IUYHBIX BUIOB U (hopm
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HETPOTUBOPEYNBOCT;



dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3TUYHbIE METOJBI MIPU MOUCKE U
oToope wuHPOpPMAIUM, HEOOXOAWMOW JUIs BBIMOJHEHHS Y4YeOHBIX 3ajad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYI0O  (opMy  TpenCTaBICHHS
uH(popManuu (cxemsl, TpaduKH, AUArpaMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPECTBA IIPU pabOTE ¢ XUMUYECKOM
UHpOpMalMel: MPUMEHATh MEXIpPEAMETHbIE ((PU3NYECKUE U MaTeMaTUYECKHUE)
3HAaKH U CUMBOJIBI, POpMYJIbI, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpPeoOpa3oBbIBATh 3HAKOBO-CUMBOJMYECKHE CPEICTBA
HaIJISITHOCTH.

OBiaieHue yHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMHU AeHCTBHAMM:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJa€MOM TEMBI B XOJ€ JUAJIOra U/WiIH
IUCKYCCUH,  BBICKa3bIBaTh  WJIeH, (OPMYJIHpOBaTb CBOM  MPEIIOKECHHUSA
OTHOCUTEJILHO BBIOJIHEHUS PEIJIOKEHHOM 3a/1a4H;

BBICTYNIATh C NPE3EHTAlWEl pe3yJbTaTOB IO3HABATEIBHON JI€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO UM COBMECTHO CO CBEPCTHUKAMM MPYU BBIITOJIHEHUH
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUYECKON pabOThl MO MCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEILLIECTB, peaju3alui Y4eOHOro MpoekTa u (popMyiarpoBaTh BHIBOJIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEIOBAHUN IyTEM COTJIACOBAHUS IMO3HMIIMA B
X0J1€ 00CYXJIeHUsI 1 0OMEHA MHEHUSIMU.

OByajieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMU 1eHCTBUSIMM:

CaMOCTOATEJIBHO IIJIAHUPOBATh M OCYIIECTBIATH CBOK I03HABATEIBHYIO
NEeATEIbHOCTh, ONpenessis €€ Leau W 3aJayd, KOHTPOJMPOBAaTH U IO MEpE
HEOOXOAMMOCTH KOPPEKTUPOBATH MpPEJaraéMblii  ajaropuT™M JIEHCTBUA TIpH
BBINIOJIHEHUH YYEOHBIX MW HCCIEAOBAaTEeNbCKUX 3aJad, BbIOMpaTh Hauboliee
3¢ PexTuBHBIN crMoco0 MX peleHus C Y4YETOM IMOJY4YEHUS! HOBBIX 3HAHUUA O
BELIECTBAX U XUMUYECKHUX PEAKLINAX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMSI Kypca «Opranuyeckas XuUMHS»
OTPAXKAOT:

cOPMHPOBAHHOCTh  TPEACTABICHHM O XHMMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, POJIM XUMHH B ITIO3HAHUU SBJICHUMN PUPO/IBI,



B (OpPMHPOBAHWU MBIIUICHUSI W KYJIbTYphl JUYHOCTH, €€ (YHKIIMOHAITBHOU
IPaMOTHOCTH, HEOOXOUMOM /I pelIeHUs] MPAKTUYECKUX 3a]1ad U IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TPUPOIHOM CpeEe;

BJIAJICHUE  CUCTEMOM  XHMHYECKHX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKHUH DIEMEHT, arToM, JJEKTPOHHAS
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (hopMmyna (pa3BEpHyTasi U COKpalléHHas), MOJib, MOJIIpHas
Macca, MOJISIPHBINA 00BEM, YTIIEPOAHBIN CKENET, PYHKIIMOHANIbHAS TPYyIa, paguKal,
U30MEPHSI, U30MEPBL, TOMOJIOTUYECKHN PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KHCIOPO U
a30TCOJEpKAIIME COCIUHEHHS, MOHOMEp, IOJHUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMS); TEOPHUM W 3aKOHBI (TE€OpHUsl CTPOCHHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAcChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJHUYECKUN S3bIK XMMHHM; MHPOBO33PECHUYECKHE 3HAHMS,
Jexaluye B OCHOBE ITOHMMAHUS TMPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJIEHHUS O CBOWCTBAaX, COCTaBe, IOJYYEHUU U
0€e30IacCHOM HCIIOJIb30BAHUHM BAKHEWILIMX OPraHMYECKUX BELIECTB B OBITY H
MPaKTUYECKOMN AEATEIbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSTHUH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHSA MPU
ONMCAHUM COCTaBa, CTPOCHUS U IPEBPAILECHUI OPTraHUYECKUX COCITMHEHHUI;

c(OPMHPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYI0 CHUMBOJUKY JIs
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpALIEHHOM)
dbopMyn OpraHMYEeCKHMX BEIIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH,
U3rOTaBIIMBaTh MOJIETM MOJIEKYJl OPTraHMYECKHX BEUIECTB I WILTIOCTPAIUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAMIECKHOCTb H3YYEHHBIX
OpraHMYEeCKMX BEUIECTB IO MX COCTaBy M CTPOCHUIO K ONpeneIEHHOMY
KJIacCy/Tpynne COoeAuHEHuN (yrJIeBOJOpPOAbl, KHUCIOPOA U a30TcoJepKallue
COCMHEHHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaThb MM Ha3BaHHS IIO
cucremaTrueckoir Homenkiatype (IUPAC), a Takke MPHUBOAWTH TPHUBHAILHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEIIECTB (ATUJIEH, MPOIMUJIEH, alETUJIEH,
ATUJICHTJIUKOb, TIUUEPUH, (PEHOJ, (opManbleru, aueTaibIerujl, MypaBbUHAsS
KHUCJIOTa, YKCYyCHAsi KUCJIOTa, OJICMHOBAsl KUCJI0Ta, CTEApUHOBAsI KUCIIOTA, TJIF0K03a,
bpykTO3a, KpaxmMal, MeJITi003a, TIUIWH);

cOPMHPOBAHHOCTh yMEHHSI OMPEIEIATh BUIbI XWMUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSAX (OJMHAPHBIE U KPATHBIE);

cOPMHPOBAHHOCTh YMEHUS TPUMEHSTHh TOJOXEHHUSI TEOPUU CTPOECHUS
opranundeckux BemiectB A. M. bytieposa ajis 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(OpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAB, CTPOCHHE, PU3NUECKHIE
U XMUMHUYECKHE CBOMCTBA THUIMYHBIX TMPEJACTABUTEICH pPAa3IMYHBIX KJIACCOB
OpraHUYeCcKUX BElIecTB (METaH, 3TaH, STUJICH, IPOIUJIICH, alleTHIIeH, OyTaaueH-1,3,
MeTuinoyTaaueH-1,3, 6eH301, METaHOJI, ITAHOJ, ATHJICHTJIMKOJIIb, TJIULEPUH, (DEHO,
aueTanbAeru, MypaBbuHasl U YKCyCHasi KUCJIOTHI, TJIFOK03a, KpaxMall, LeJUIk0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WUTFOCTPUPOBATH T€HETUYECKYIO CBS3h MEXKIYy HUMU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XHMHMUYECKMX PEaKlUid C HCHOJIb30BAHHEM
CTPYKTYPHBIX (HhOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUHUKH YTIJIEBOJOPOIHOTO
CBIpbs (HE(DTh, MPUPOTHBIN ra3, YroJib), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
MIPUMEHEHNE TIPOYKTOB TIEPEPaOdOTKH;

cOPMHPOBAHHOCTh YMCHHHA TMPOBOJUTH BBIYUCICHUS TI0 XUMHUYCCKAM
ypaBHEHHUAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
PEaKIuy Mo U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJTHOTO U3 UCXOAHBIX BEUIECTB
WIH MPOJTYKTOB PEAKIIHH);

chOpMHUPOBAHHOCTh YMEHHH BJIAaJIETh CUCTEMON 3HAaHUNW 00 OCHOBHBIX
METOJaX HAyYHOTO MO3HAHUS, UCIIOJIb3yeMbIX B XUMHH TIPU W3yUYCHUH BEIIECTB U
XUMHYECKUX ABJICHUH (HAOI0/IEeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOICTTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS [UJIi TPUHSATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C BEHIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIA MOJIB30BAHUS XUMUYECKOU
MoCyIol W JIabOpaTOPHBIM OOOpPYJOBAaHUEM, a TaKXKe MpaBuia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH TIJIAHUPOBATh W BBITMIOJIHATE XUMHUYCCKUN
AKCIIEPUMEHT (TIPEBPAIICHHS] OPTAHMYECKHUX BEIECTB IMPY HArPEBaHUH, TIOJTyUEHUE
STUJICHA U U3YYCHHUE €TO CBOMCTB, KAUECTBCHHBIC PEAKIIU OPTaHUICCKUX BEIICCTR,
JieHaTypalys OeJIKOB MPU HATPEBaHUH, [IBETHBIC PEAKIINHN OCJIIKOB) B COOTBETCTBHUH
C TMpaBWIaMHd TEXHUKHA O€30MacHOCTH TIPH OOpaIlleHWHd C BEIIeCTBAMHU U
Ja00paTOpHBIM  00OpYAOBaHUEM, MPEJCTABIATh PE3YJIbTAThl  XUMHUYECKOTO
dKCIIEpUMEHTa B (OpME 3aliCH YPaBHCHHWHA COOTBETCTBYIOIIMX PEAKIUNA |
(dbopMyIHpOBaTh BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpMaIMIo, TMOIYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOMU
uHpopmaiuu, IHTepHeT U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMH  coOdrofaTh  MNpaBWiIa  SKOJOTUYECKU
1[e1eco00pa3HOro TMOBEACHHUS B OBITY W TPYIOBOW MACSATENBHOCTH B IIENISAX
COXPaAHEHUS CBOETO 370POBbS U OKPYKAIOIIEH NPUPOJIHON CpEbl, OCO3HABATH



OMAaCHOCTh BO3JICMCTBUSI HAa >KUBBIE OPraHU3MBbI OINPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbIci mokaszatens [IJIK, moscHsATh Ha mpumepax crocoObl
YMEHBIICHUS W TPENOTBpAIlCHUs] HMX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYCCKUX SIBJICHUI;

JUISL CIENbIX M CIHA0OBUASIIMX OOy4YalOIIMXCA: YMEHUE HCHOJb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHUSI Kypca «OOImas W HeopraHuyeckas
XUMHUSD» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHWMHYECKOH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMHUHU B IO3HAHUU SIBJICHUN ITIPUPOJIbI,
B (OpPMUPOBAHUM MBIIUICHUS W KYJIbTYpPhl JHUYHOCTH, €€ (PYHKIIMOHAIHHOU
rPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUs] MPAKTUUYECKUX 3aJlad U IKOJOTHYECKU
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBbIO U IPUPOIHOM CPEJIE;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalONINe MOHATHSA (XMMHYCCKHAN 3JIEMEHT, aToM, H30ToIm, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJia, MOJIb, MOJSIPHBIM OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENIEHb OKHUCIICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs1, MOHHAS, METAJUTMYECKasi, BOJOPOAHAS ), KpUCTATHYECKas peeéTKa,
TUNBl ~ XUMHYECKUX  pPEAKIUM, PACTBOpP, DJIEKTPOJIUTHI, HEDIJICKTPOJIMUTHI,
BJICKTPOJIUTUYECKAS. JUCCOLMAIUSA, OKHUCIHUTEIIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peakiuu, XUMHUUYECKOE PaBHOBECHUE); TEOPUU M 3aKOHBI (TEOopHs
AJICKTPOJIUTUYECKOU Auccouuanuu, nepuoanueckud 3akoH . M. Menneneena,
3aKOH COXPaHECHHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPIUU
MpU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMUS, JIeKAIIMEe B OCHOBE MOHUMAHUS NPUUYUHHOCTU U
CUCTEeMHOCTH XMMHWYECKHUX SIBJICHUM, (DAKTOJIOTHYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUU U 0€30MaCHOM HCIOJIb30BAHUHM BaKHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHYECKOU JEATEITLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIC MPU3HAKHU TOHSITHH,
YCTaHABIIMBAaTh UX B3aMMOCBS3b, MCMOJIB30BATh COOTBETCTBYIOIIME MOHSATUS TIPHU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIL30BATh XUMHUYECKYIO CHMBOJUKY IS
cocTaBjieHUs] (OpMyJT BEIIECTB M YPaBHCHHN XUMHWYECKUX PEaKIIUH,



cucteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BeIecTB (YrapHblil ra3, YIJIEKMCIbIM ra3, amMmuak, ramésHas
U3BECTh, HETAUIEHAsI U3BECTb, IUTHEBAS COJIA, IUPUT U JAPYTHUE);

c()OPMUPOBAHHOCTh YMEHUI ONPEEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHUX 3JIEMEHTOB B COECJUHEHMSIX Pa3jIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKasi, BOJAOPO/IHAA) B COCTMHEHHSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOI'O BEIIECTBAa (aTOMHAas, MOJIEKYJspHas,
MOHHAs, METAJUIMUECKasA), XapaKTep Cpelbl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COC/IMHCHMUH;

c(OpMUPOBAHHOCTH YMEHUH yCTaHaBIIMBAaTh IPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO MX COCTaBYy K OIpeAeNEHHOMY Kiaccy/Tpyrmie
COEIMHEHHMH (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCU/bI, OCHOBAaHUS,
KHCJIOTBI, aM(POTEpHbIE TUAPOKCHIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKphIBaTh CMBICI MEPUOJIMYECKOro 3aKoHa /.
N. MenneneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, 0OBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (QYHKIUY;

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpHU30BaThb AJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHYECKHX »3yeMeHTOoB 1-4 mepuonoB Ilepuonnyeckoid CUCTEMBI
xuMudeckux snemeHToB J[. WM. MenneneeBa, wWcnoib3ys MOHSTUS «s-, P-, d-
AJIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHI», OOBICHITH 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCAMHEHHUH MO MEpUOIaM U
rpynmnam llepuonnueckoi cucremsl xuMudeckux 35eMmeHToB 1. . Menneneesa;

c(hOpMUPOBAHHOCTh ~YMEHHMH  XapakTepu3oBaTh (ONUCHIBaTH)  OOIIUE
XUMUYECKUE CBOWCTBA HEOPraHUYECKUX  BEUIECTB  Pa3jJUM4HBIX  KJIIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3U MEXIYy HEOPraHWYECKHUMH
BELIECTBAMHU C TIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATH XUMUYECKHE PEAKIMH IO
pa3IMYHBIM MpPHU3HAKaM (YUCIY U COCTaBy pPEarupyrollux BEUIECTB, TEMJIOBOMY
ahdexTy peaknuu, M3MEHEHHUIO CTETICHEW OKWCIICHUS JJIEMEHTOB, OOpPaTUMOCTH
pEeaKLMH, yYaCTHIO KaTaau3aTropa);

c(OPMHPOBAHHOCTh YMEHHMU COCTaBISATh YPABHEHHS PEAKIMI pa3IMYHBIX
THUIIOB, MOJHbIE U COKpAIIEHHbIC YPABHEHUS PeaKluii HOHHOTO 0OMEHa, yYUThIBas
YCIIOBUS, TIPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA;

C(OPMUPOBAHHOCTh YMEHUH MPOBOAMTH pEAKLUWHU, MOATBEPKIAIOLINE
KAUECTBEHHBII COCTaB pa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, pPAaCIIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX paCTBOpPaX HEOPraHMYECKUX
BEIIECTB;



chOPMHPOBAHHOCTh YMEHHH  PACKPBIBATH CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
3TUX PEaKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEaKIMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXKallkie B OCHOBE MPOMBIIIEHHOTO IMOJIYYEHHUSI CEPHOW KHUCIOTHI, aMMHUaKa, a
TaK)ke C(POPMUPOBAHHOCTH MPEACTABICHUA 00 OOIIMX HAy4YHBIX MPHUHIMIAX U
AKOJIOTUYECKUX MPOOJIeMaX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIICHUS C HCIOJIb30BaHUEM
MOHSATHUS «MaCcCOBas J0JIsS BEIIECTBA B pACTBOPE», OOBEMHBIX OTHOIIECHU Ta30B IIPU
XUMUYECKUX PEAKIUAX, MAcChl BEIIECTBA WU OOBEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B peaKlUU
BEIIECTB, TEIIOBOro 3¢ (deKkTa peakiiud Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEIIIECTB, IPEBPAICHUS U COXPAHEHHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOIaTh MPaBUJIa MOJIb30BAHUS XUMUYECKOM
nocyiol W J1abopaTOpHBIM OOOPYJIOBAaHHMEM, a TaKXKe MpaBuja OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUIMSIMH IO BBIMOJTHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUHN TUJIAHUPOBATH U  BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (pa3joKeHHUE MEPOKCHUAa BOJOpPOAA B MPUCYTCTBUM KaTalu3aropa,
OMpEeNeNeHNe Cpelbl PACTBOPOB BELIECTB C IOMOIIBI)  YHUBEPCAIBHOIO
WHIMKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIINH,
peakiMu MOHHOTO OOMEHA, KaueCTBEHHBIC peaklud Ha cylbdar-, kKapOoHAT- U
XJIOPU/-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad I0
TeMaM «Metaiey U «HeMmeramibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKH
0e30macHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YyIbTaThl XHUMHYECKOTO OKCIEpUMEHTa B (opMme 3amucu
YpaBHEHHI COOTBETCTBYIONINX PEAKIINA U (POPMYIUPOBATH BBIBOJIBI HA OCHOBE 3THUX
pEe3yNbTaToB;

c(hOpPMUPOBAHHOCTh YMEHUNM KPUTUUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uH(OpMaIMIo, TOIYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOMU
KOMMYHUKaIu, MTHTepHET U JpYyTux);

chOPMHPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  MpaBWia  AKOJOTUYECKU
1[e1eco00pa3HOro TMOBEACHUS B OBITY M TPYIOBOW JAEATEIBHOCTH B LENAX
COXpaHEHUsl CBOErO 3J0pPOBbS U OKPYXKAIOIIEH NPUPOAHONU Cpeibl, OCO3HABAThH
OMAaCHOCTb BO3/ICMCTBUS Ha KUBbIE OPTaHU3MbI ONIPE/IETEHHBIX BEIIECTB, TOHUMAS



cmbicn mokaszarens [IJIK, moscHATe Ha mpuMmepax CcrnocoObl YMEHBLICHHUS U
[IPEIOTBPAIICHNS UX BPEAHOIO BO3ACHCTBUSA HA OPraHU3M YEJIOBEKa;

JUIsl 00y4arouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHHUE
MPUMEHATh 3HaHHA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHUS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUIS CIIENBIX M CIa0OBUASIIMX OOYy4YalolUMXCs: YMEHHE HCIOJIb30BaTh
penbedHo-TOoueuHyt0 cucteMy obo3HaueHuil JI. bpaiins g 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kourpoubnubie | IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKON XMMHUHU
[Ipenmer oprannyeckoil xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro o pasneny 3
Pa3nen 2. YrieBogopoabl
2.1 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI 2
99 HenpenenbHble yrieBog0pO/bl: aJIKEHBDI, 6 1
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4eCcKue yrieBOA0POIbI 2
24 [IpupoiHbIE HCTOYHUKHU YTIEBOJAOPOIOB U 3 1
uX nepepadoTka
Hroro o pasneny 13
Pa3nen 3. Kuciopojacoaepskamnue oprannieckue coeuHeHust
3.1 Crupter. denon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 YrneBoabl 3 1




Uroro no pazaeny

13

Paznen 4. A30Tc011ep>lcanme OpraHn4eCKue COCAUHECHUS

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro mo pazneny 3
Pa3nen 5. BoicokomosiekyJisipHble COeTUHEHHsI

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

I[TPOT'PAMME




11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. TeopeTnueckue OCHOBbI XHMUH
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u [lepuonnueckas cucteMa XUMHYECKUX 3
anemeHToB JI. 1. MenpeneeBa
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILECTB
1.3 XUMUYECKUE peaKuu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heopranmueckasi XuMust
2.1 Mertabl 6
2.2 Hemerast 9 1
53 CBsi3p HEOPraHUYECKUX U OPTaHUIECKIX 5
' BEIIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u Ku3Hb
3.1 XuMuUs ¥ )KU3Hb 4
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
n/n Tewa ypoka Bceero Kontpoapipie  Ipaxruteckue ﬂsyqeﬂnﬂ :)Iﬁl?aiosaTeanme
padoThI padoThI pecypes:
1 [Ipeamer opranu4ecKor XUMHH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHHst OpraHM4YECKUX
2 coenunenuit A. M. Byrtiieposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBnenue o kaaccuukanuu
3 opraHuueckux euects. Homenknarypa 1
(cucTemaruyeckasl) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHUYECKHX BEILIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUYECKUHN Psifi
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTHIIEH W IPOIHJIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJTKEHOB
8 [TpakTruyeckas padora Ne 1. «[Tomydenue 1 1
ATHJIEHA U U3y4YEHHE €T0 CBOMCTBY
Ankamuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [lomyyenue 1
CUHTETHYECKOTO Kay4dyKa U PE3UHBI




AJIKMHEBIL: COCTaB U 0COOEHHOCTH
CTpOCHUA, TOMOJIOTHYECKHUI pAaa.

10 AneTuiieH — MpocTenIui
IIPEACTABUTEND AIKUHOB

11 Brruncnenus o ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH30:1 U Tos1yos1. TOKCHYHOCTh
apeHOB

13 I'eneTnyeckas CBsI3b yIrieBOJOPOAOB,
IIPUHAUJIEKANINX K PA3JINYHBIM KJlaccaM
[IpupoIHbIE HCTOYHUKH YIJIEBOIOPOIOB:

14 IPUPOJHBIN ra3 v MOMYTHbIE HEPTSHbIE
rassl, He()Th ¥ IPOAYKTHI €€ epepadoTKU
[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
ra3pl, HeQTh U MIPOJYKTHI €€ epepaboTKU

16 KonTtponsHast pabota no pasaeny
«YTIeBoAOpOab»

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJI U 3TaHOoJI. Bogopoanas cBsA3b

18 MHOroaroMHble CIUPTHI: ITUICHIIIUKOIb
U TJILIEPUH
@DeHOJI: CTPOCHUE MOJIEKYJIBI,

19 (bu3nyeckre 1 XUMHUYECKHE CBOICTBA,
IIPUMEHEHHE

20 Anbnerunsl: GopMalbaeTUa U

aretanbaerug. AneTtod




OnHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE

2 KHCIIOTBI: MypaBbUHAs U YKCYCHAs

99 [IpakTrueckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJISMHOBASI KHCIIOTHI, KaK

23 IIPEICTaBUTENHN BBICIIUX KapOOHOBBIX
KHCIIOT

24 MBpbUia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeiiCTBIE
Crnosxuble 3(hUpbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX
a¢upoB

26 Kupsl: rugponu3, MpUMEHEHHE,
Ouo0rMYecKas pojb )KUpOB
VYTrieBoibl: cocTaB, KiacCUpUKAIHSI.

27 Bakneiime npeacTaBuTeNu: TIOK03a,
¢bpykTo3a, caxaposa

08 Kpaxman u nemiono3a Kkak IpupoIHbIe
MTOJINMEPHI
KontponbHas padota mo pazaery

29 «Kucnopoacoaepxarine OpraHndecKue
COCTMHEHUS

30 AMWHBI: METUJIAMUH U aHUJINH
AMWHOKHUCIIOTHI KaK aM(pOTEepHBIC

31 OpraHUYEeCKUEe COETMHEHUS, NX
Ouosorudeckoe 3HaueHue. [lenTu s

32 benku kak npupoHbIe

BBICOKOMOJICKYJIAPHBIC COCANHCHUSA




OCHOBHBIE TTOHSITUS XUMHHU

33 1
BBICOKOMOJIEKYJIIPHBIX COETMHEHUIN
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN. 1
[TnacTmaccel, KayuykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHAYECKHUHN DJIEMEHT. ATOM.
DJeKTpoHHas! KOH(UTYpaIs aTOMOB

[Tepuonuueckuii 3axkoH u [lepuonuueckas
cucTeMa XuMHueckux semenTos /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMUYECKHX AJIIEMEHTOB M UX COETMHEHUI
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xuMuueckux ayemeHnToB /.M. MenneneeBa
B Pa3BUTHH HAYKH

Crtpoenue BeriecTBa. XUMUYECKast CBSI3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUS
KOBaJICHTHOH CBsI3U. BomopoaHast CBS3b

BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenens okuciieHns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO
CTPOEHUS

[ToHsITHE O TUCTIEPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOUIHBIC PACTBOPBHI.
MaccoBas 707151 BEIIECTBA B pacTBOpE




Knaccudukanus u HoMEHKIIaTypa
HEOPraHUYECKUX COCAMHEHUH.
['eneTnyeckas CBSA3b HEOPraHUYECKUX
BEILECTB, PA3IUYHBIX KJIACCOB

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

Cxkopoctb peakiun. O6paTuMble peakium.
XUMHUYECKOE PABHOBECHE

10

[Tpaktuueckas pabota Ne 1. «Brnusnue
pa3anyYHbIX (AaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUN)

11

DIEKTpOTUTHYECKAS JHUCCOIHAITHS.
[TonsiTue o Bonopoanom nokasarene (pH)
pactBopa. Peakunu noHHOTO OOMEHa.
I'maponn3 opraHndeckux u
HEOPraHMYEeCKUX BEIIECTB

12

OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIE
peaxmun. [TousTHE 00 2NIEKTpOITN3E
pacIiaBOB U paCTBOPOB COJIEH

13

KonTtponbHas pabota no pazaeny
«Teoperndyeckne OCHOBBI XUMHM»

14

Mertamisl, UX MOJOKESHUE B
[Tepuonnueckoi cucTeMe XUMHUYECKUX
anemenToB 1. . MenneneeBa u
0COOCHHOCTH CTpOCHHS aTOMOB. O01IHe
(du3HYecKue CBOMCTBA METAIIOB




15

CnnaBbl METAIIOB. DIIEKTPOXUMHUYECKUI
PSA HAIIPSHKEHUH METaJIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, alfOMUHUN) U UX COCTMHECHUM

17

XUMHUYECKUE CBOKMCTBA XPOMA, MEIU U UX
COeTUHEHUN

18

XUMHYeCKHEe CBOMCTBA IIMHKA, JKeJie3a B UX
COCIMHEHUN

19

[TpakTuueckas pabota Ne 2. "Pemenue
AKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
«Mertamb»"

20

Hemeramibl, uX MOJ0KEHHUE B
Ilepronnyueckoi cucTeMe XUMUYECKHX
anemenToB /1. 1. Menaeneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

du3nyecKkue CBOWCTBAa HEMETAILIOB.
AnoTponusi HEMETAJUIOB (Ha MpuMepe
KHCIIOpO/a, cephl, pocdopa u yriepona)

22

XUMUYECKUE CBOKCTBA TAJIOTEHOB, CEPbI U
AX COeIMHEHUH

23

XUMHYECKHE CBOMCTBA a30Ta, pocodpa u
UX COEIUHEHHI

24

XUMHUUYECKUE CBOMCTBA yIiiepoaa, KPEMHHUS
U UX COeIUHEHUN

25

[IpuMeHeHne Ba)KHEUIINX HEMETAJIOB U UX
COECTMHEHUN




26

O0001eHre ¥ cucTeMaTU3alus 3HaHUH 110
Teme «Hemeramnsly. Beranciaenus mo
YPaBHEHUSM XUMHYECKHUX PEaAKIHA 1
TEPMOXUMHYECKUE PACUETHI

27

ITpaktrueckas padora Ne 3. «Pemnenue
SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
"Hemeramnbl"»

28

KoHTposnbHas paboTa 1o remam
«Mertamiae» n «HemeTamis»

29

Heopranuueckue u opranuueckue
kucinoTsl. Heopranuueckue u
OpraHMYECKHUE OCHOBAaHUS

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHu4eckue coennHenus. ['eneTnueckas
CBSI3b HEOPraHWYECKUX U OPTraHUYECKUX
BEIICCTB

31

Ponp xuMmuu B o0ecIieueHuN
JKOJIOTUYECKOM, SJHEPIreTUUECKON U
MUIIeBON 0€30MaCHOCTH, Pa3BUTHH
MEJIUITUHEI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
HPUHIUIAX TPOMBIIIIEHHOTO OJTyYEHHS
BO)XHEHIIINX BEIECTB

33

YenoBek B MHPEC BCIICCTB U MATCPHUAJTIOB

34

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34
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