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MNOACHUTEJBHASA 3AIIMCKA

[TporpaMMa 1O XWUMUM Ha YPOBHE CpeIHEro o6mero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DemepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoii denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTrPaMMBbl CPEAHEr0 OO0IIEero O0O0pa30BaHMS
(®OIT  COO), npencrasieHHbix B  DenepanbHOM  TOCyAapCTBEHHOM
obpaszoBarensHOM cTanaapte COO, ¢ yuérom Konnenuuu npenoaaBanus yueOHOro
npeaMera « XuMHs» B 00pa3oBaTelibHBIX opraHu3anusx Poccuiickoit denepanum,
pean3yIouX OCHOBHbIE 00pa30BaTeNIbHbIE IPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUI
«Crparerum passutus BocnuTanus B Poccuiickont @enepanuu Ha nepuoa a0 2025
rona» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOwiel crpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTUS OOYyYArOIIMXCS CPEACTBAMU
yueOHoro npeamMera «Xumus» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIH
koHnentyanbHbie monokennss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IIEJCH,
COJEpKaHUs, pe3ylbTaToOB OOy4YeHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMH
00111e00pa30BaTEeIbHON  OpraHu3alliM, SBISICTCS HEOTHEMJIEMOM 4YacThi0 HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBeplUAIOUIMM JTAlloOM peall3allid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX ILIEHHOCTEH, TNPHUCYLIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, (POPMHUPOBAHKS MUPOBO33PEHUS U OOILIEH KYJIbTYpPbI
YeJI0BEKa, a TAKXKE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO
U TpUpoAHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyYaromIMXCSl Ha
YPOBHE CpeJIHEr0 00111ero 00pa3oBaHus CpeICTBAMU Y4EOHOT 0 peaAMeTa « XUMUS»,
COJIep)KaHUE M TIOCTPOEHUE KOTOPOTO OMNpENEeSeHbl B MPOrpaMMe MO XHUMHUU C
y4€ToM creuu@uKd HayKu XUMHH, €€ 3HAYeHUS B IO3HAHUM TPUPOABI U B
MaTepuaIbHON KM3HU OOILECTBa, a TaKXKe C YUETOM OOIIMX IIeNiel ¥ MPUHIIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpPEJHEro OOIIero
oOpazoBanus B Poccutickoit deneparuu.

XUMHS KaK 3JIE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT 0coOyrk poJib B
COBPEMEHHOW IMBUIIM3AIMM, B CO3JJaHUM HOBOW 0a3bl MaTepUadbHOU KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (popMHpOBaHHUE PAIlIOHATIBHOIO HAYYHOTO MBIIILJICHUS, B
CO3/IaHUE IIEJIOCTHOTO MPEICTABICHUS 00 OKpYKaIoIeM MHpE Kak O €IUHCTBE
IpPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHUM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYKAIOLIEr0 MHPA, OCO3HAHUSA B3aMMOCBS3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMHU IPUMEHEHHSL.



TecHO B3aMMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUsS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HH KaXJIOoro wieHa ooOmectBa. CoBpeMeHHass XMMHS KakK HaykKa
CO3UJaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTHM HAampaBieHAa Ha pEIICHUE
rJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHSL UYENOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbI 3J0POBbS.

B cootBercTBHM € OOHmMMH IHEMSIMA W TPUHIUIAMH CPEJHETr0 OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO IMOJTOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM Uil  BbIpaOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEHNIHOTO BKJIOYEHHUS B JKU3Hb COLIMYMA, MPOJOJDKEHUS
00pa30BaHus B Pa3IUYHBIX 001aCTsIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsomMHA  npeaMera  «XUMHUS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xuMmus» U «OOIass U HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HaHUHM N0 HEOPTAaHMYECKOW XUMHUU (C BKIIIOUEHHEM 3HAHUU W3 OONIeH XUMHH) U
OpraHn4YecKou XumMuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHWUW NPU U3yYCHUHU
npeaMera oO€ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEro0 MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIUX MOHSTHM, 3aKOHOB M TEOPHUI XUMUHU.

CrpykTypa coaepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XUMUs» CPOpMUpPOBaHA B MPOrpaMMeE IO XMMHUHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K H3YYCHHIO Y4YeOHOTO MaTepuaia M 00yCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUM  HA  OMNpPEACIIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpraHMYeCKOM XUMHU BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KJIACCHUYECKOM TEOpUHM CTPOCHHS OPTraHHYECKUX
COCIMHEHHUW, a TaKKe€ Ha YpPOBHE CTEPEOXMMUYECKHX U  DIIEKTPOHHBIX
MPEICTaBICHUN O CTPOeHUHU BelecTB. CBelleHns 00 N3yd4aeMbIX B Kypce BEIIeCTBaxX
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIOMXHBIX OMOJOTMYECKH AKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4yeckod  XUMHM  MOJIYYalOT  pPa3BUTHE
chOopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHMs MEPBOHAYATILHbBIE
MPEICTABICHUS] O XUMUYECKOM CBSI3U, KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU pEaKII1H.

[lox HOBBIM yIJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl M3YYEHHBI Ha YpPOBHE OCHOBHOTO o0O0mIero o0Opa3oBaHUs
TEOPETUUECKH MaTtepuan ¥ (PaKTOJIOTUYECKHE CBEICHUS O BEIIECTBAX W
XUMHUUYecKoi peakiuu. Tak, B yacTHocTH, B Kypce «OOIlas U HeopraHudeckas
XUMUSD» O0y4aroUIMMCsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOIOJOTUYECKHUX IMO3UIINM,



riy0ke TMOHATh HMCTOPHUYECKOE W3MEHeHHE (YHKIUH 3TOro 3aKkoHa — OT
00o01mIaromIeH 10 00BSICHSIONICH U MPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAaX, UX COCTaBE, CTPOCHHUH,
CBOMCTBax W NMPUMCHCHHH, a TAK)KE€ O XMMHUYECKHX PEAKIUSIX, UX CYITHOCTH H
3aKOHOMEPHOCTSX MPOTEeKaHUs JonoHseTcs B kKypcax 10 u 11 kiaccoB anieMeHTaMu
coJlep KaHMsl, UMEIOIIUMH KYJIbTYPOJOTUUECKUN U TMPUKIATHOW Xapaktep. OTH
3HaHMUS CHOCOOCTBYIOT NMOHMMAHUIO B3aMMOCBS3M XMMHH C JIPYTUMH HayKamH,
PacCKpbIBAIOT €€ pOJib B MO3HABATEIILHOM U MIPAKTUUECKOM JEATEIbHOCTU YEIOBEKa,
CIIOCOOCTBYIOT BOCTIMTAHHIO YBKECHUS K TIPOIECCY TBOPUECTBA B 00IACTH TEOPUU
U TIPAKTUYECKUX MPUTIOKEHUM XUMHUU, TOMOTAIOT BBIITYCKHUKY OPHUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJieMaX, CBA3AHHBIX C XHUMHEH,
KPUTHUYECKU OCMBICIMBATh HH(POPMAITHIO U IPUMEHSITH €€ JIJIS IOTTOTHCHHSI 3HAHUH,
pelIeHNs UHTEIUIEKTYJIbHBIX U AKCIIEPUMEHTAJIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B
LEJIOM COJEpKaHUEe y4eOHOro mnpeaMera «XHUMUsS» JaHHOTO YPOBHS H3YUYCHHS
OpUEHTUPOBaHO Ha (GOPMUPOBAHUE Y OOYHAIOIIUXCSI MUPOBO33PEHUECKOM OCHOBBI
JUIsl TIOHUMaHusT QUIoCOPCKUX UACH, TaKMX KakK: MaTepHalbHOE E€IMHCTBO
HEOPTaHUYECKOT0 U OPTraHMYECKOr0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHEM, ITO3HABAEMOCTb IPUPOIHBIX SABICHUN MyTEM SKCIIEPUMEHTA
U PpEIICHUS MPOTHUBOPEUYUI MEXIy HOBBIMH (akTaMd U TEOPETUYECKUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIIEHUU DKOJIOTHYECKUX MPoOieMm, a
TakKe MpoOJeM COepeKeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B mane pemeHus 3amad  BOCHHUTAHUS, Pa3BUTUS M COIMATU3AIUU
OOy4YaromMXcsl MPUHATBIE TPOrPaMMON MO XUMHH TOJIXOJBI K OMPEIeTICHUIO
CollepKaHUs ¥ TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaioT (GOpPMHUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBUM, UMEIOMIMX 0a30BO€ 3HAUCHUE JIJIs PA3IMUHBIX
BUJIOB [ICATCIILHOCTH: PEIICHUs TpoOJjieM, TOUCKa, aHaiu3a U 00padOTKU
uH(popMaIuu, HEOOXOAUMBIX MJisi NPUOOPETEHUS] ONbITa TPAKTUYECKON U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIONIE Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHusi XUMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MpU ONpeaeIeHUN
COJICPKATEJIbHOW XapaKTEPUCTUKU IeJIe H3y4YeHHUs TMpeaMeTa HalpaBieHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
JESATETLHOCTH 4YeJIOBeKa W KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyIbTypbhl. C
METOJMYECKOW TOYKH 3pPEHUs TaKOW MOAXOJA K OINPENCICHHUIO Ieell H3yueHUs
MpeMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHMsI TJABHBIMU LEISIMU W3Y4YEHUs IpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) ssBAsIIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW KakK  BaKHEHUIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOU
JeXaT KIIFOYEBbIE MOHATHUS, (PYHIaMEHTAIBHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHWMAaHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHHNIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOpUEH UX
Pa3BUTHUSA U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYUYHBIX METOAAX MO3HAHUS
BELIECTB U XUMHUYECKHUX PEAKLINNA, HEOOXOUMBIX JJIsl PUOOPETEHUS] yMEHUI
OPUEHTUPOBATHCS B MHUPE BEUIECTB U XWMHUYECKHUX SIBICHUH, MMEIOLIUX
MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCETHEBHOW KU3HY;

e pa3BUTUE YMEHUH U CTIOCOOOB 1€ATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ aTuMm, comepxaTenbHasi XapaKTepUCTUKaA LeJIed U 3a/1a4 U3yYeHUus
IIPEAIMETA B IIPOTpaMMe 110 XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUH C
HOBBIMU TMPHUOPUTETAMHU B CUCTEME CpeaHero ooOuiero oOpazoBanus. CerogHs B
MPENoJaBAHUK XUMHUHU B OOJIBIIEH CTENEHU OTIAETCS TPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE CcoJepkaHusi OOy4YeHUs, OpPUEHTUPOBAHHOM Ha TMOJATOTOBKY
BBIITYCKHUKA 0011e00pa30BaTeIbHON OpraHu3aluu, BJIQJCIONIEr0 HE HabopoMm
3HaHUU, a (PYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMH U YMEHMSIMU
AKTUBHOTO MOJYyYEHHUs 3HAHUN U IPUMEHEHUS UX B PEATbHON KU3HU IS PELICHUS
MPaKTUYECKUX 3a]1a4.

B cBsI3u ¢ 3TUM NpU U3y4EeHUH NTpeAMETa « XUMUSD» TOMUHUPYIOIIEE 3HAUCHUE
IpUOOPETAIOT TAKUE LIETHU U 3a/1a4H, KaK:

ajanrtanus o0yJaromMxcsi K yCJIOBUSIM JMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsiX, CB3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dopMupoBaHue 'y OOyyarommxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETECHIIUI), HMMEIOIINX YHUBEPCAIbHOE 3HAYECHHWE I Pa3IMYHBIX BHUOB
NeSATEIbHOCTH: pElIeHus MpoOJieM, MOoucKa, aHajau3a U 00paboTKu MHGOpMALIHH,
HEOOXOIMMBIX JJIs1 IPUOOPETEHUS OIbITa AEATEILHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B IO3HAHWHM XMMHH, & TAKXE I OLEHKM C NO3ULUN 3KOJIOTMYECKOU
0€30MACHOCTH XapaKTepa BIAUSHUS BEIIECTB U XUMUYECKHUX MPOLECCOB HA OpPraHUu3M
4eJIOBEKa U PUPOJHYIO Cpeny;



pa3BUTHE IT03HABATEIIBHBIX WHTEPECOB, MHTCIUICKTYaIbHBIX W TBOPUYCCKHX
CTIOCOOHOCTEH 00yJaroIMXCs: CIIOCOOHOCTH CaMOCTOSATEIBFHO MPHUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTSMHU, UCIIOJIb30BATh
COBpeMeHHbIe HH(POPMAIIMOHHBIC TEXHOJOTHUHU ISl TIOUCKA M aHaIu3a yuyeOHOU U
HAYYHO-TTOMYJISIPHON HH(POPMAIH XUMHYECKOTO COJICPIKAHNUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS aCCOMMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0MIOAaTeIIbBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy oOOydarommxcs YOeKIEHHOCTH B TyMaHHCTHYECKOU
HAIPaBICHHOCTH XWMHUH, € BaXXKHOH POJM B PEHICHUH TJI00aIhHBIX MPOOIIeM
PaIMOHAIBHOTO MPHUPOIOTIONE30BaHMS, TIOTIOJTHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOAHOTO PABHOBECHS, OCO3HAHWUSA HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIICHUS K TPHUPOJE W CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUS OIBITA
UCIIOJIb30BaHUs TIOJIYYCHHBIX 3HAHWUU JUIS TIPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBI3aHHBIX C XHMHUECKUMU SBJICHHUSMH.

B yuyeObHOM mIaHe cpeaHero oOmero o0pa3oBaHUS MPEAMET «XHUMHS»
0a30BOTO YPOBHS BXOJWUT B COCTaB MPEAMETHOU 00yacTh «EcTecTBEeHHO-HAYYHBIC
IPEIMETHD».

OO11ee Yncio 9acoB, OTBEAEHHBIX JIJIS U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero oopa3zoBanus, coctaBiseT 68 yacon: B 10 kiracce — 34 yaca (1 gac
B Henento), B 11 knacce — 34 yaca (1 gac B Hezenio).



COAEPXKXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpenMeT opraHMYecKOil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEUIECTB U MaTepHaloB. TeopHs CTPOCHHS OPraHHUYECKUX
coequHeHnit A. M. bytneposa, e€ ocHOBHBIE MOsI0KeHUsA. CTpYKTypHBIE (POPMYJIBI
OpraHMYecKuX BenlecTB. l'omoisiorusi, wu3omepus. XHUMHYECKas CBsSI3b B
OpraHUYECKUX COEIUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienune o kiaccupuKaluyu OpraHuyeckux BemecTB. HomeHknarypa
OpPraHUYECKUX COEAMHEHHUH (CHUCTeMaThyeckas) M TpUBUAIbHBIE Ha3BaHUs
BKHEUIIUX MPEACTABUTENEN KIACCOB OPraHNYECKHUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MPEBpPALICHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMi OPraHWnYECKUX BEUIECTB U MaTepUalaMH Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAOIIOJACHHE U ONHCAHHE
JEMOHCTPALIMOHHBIX ONBITOB 110 IPEBPALLCHUIO OPraHUYECKUX BEUIECTB IIPU
HarpeBaHuM (IJ1aBJieHWe, OOYTIIMBAHUE U TOPEHNE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
npocTeillline MNpeCTaBUTENN allkaHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa
(peakuuy 3aMelIeHHUs M TOPEHMs), HAXOXKIEHUE B NPUPOJIE, MOJIy4YeHUE MU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHUYECKHUIN Psii. DTUJIEH U MPOMUIECH —
npocTeillline MNpeCTaBUTENN aJIKeHOB: (U3MYECKHe M XUMHYECKHE CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHHUSA, THApATallMM, OKUCJICHHUS H
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauwes-1,3 u metwnOyranauen-1,3: cTpoeHue, BaKHEHIIIHE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHUECKHUIA psijl. ALlEeTUIICH
— TPOCTEHIINHA TNPEeACTaBUTENb AJKWHOB: COCTaB, CTPOCHUE, (PU3MUECKHe WU
XUMUYECKHE CBOMCTBA (peakiMU TUAPUPOBAHUS, TaJOT€HUPOBAHUS, THIpaTALIH,
rOpeHus), MoJyYyeHrne u NpUMEHEHHE.

Apensl. benzon: cocra, cTpoeHue, (U3MUYECKME UM XUMHUYECKHE CBOWMCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUS), MOIYYEHUE U TIpUMEHEHHE. 10/yon:
cocmas, cmpoenue,  Quauueckue U  XuMuyeckue  Cceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOTyYeHue U npumeHerue. TOKCUIHOCTb apEHOB.



['eneTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPHUHAMISKAIIMMHU K Pa3IudHbIM
KJIACCaM.

[IpuponHble MCTOYHUKM YrI€BOAOPOXOB. I[IpuponaHbii ra3 u MOIyTHBIE
HedTsaHbie Ta3bl. HegTh n e€ mpoucxoxaenue. Crnocobbl mepepaboTKu HePTH:
NEPETOHKAa, KPEKUHI (TepMUYECKHH, KaTaluTH4ecKuil), nuposnus. [IpoaykTsl
nepepaboTky He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMsS BEIIECTB M WX IPEBpALICHUIL:
O3HAKOMJIEHHUE C 00pa3liaMy IIaCTMACC, KaydyKOB M PE3UHBI, KouteKinu «HepTob»
U «YTO0JIb», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJIOB M IaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE PAKTUUYECKON pabOThl: OJYyYEHUE STUJIEHA U U3YUYEHUE €r0 CBOWCTB.

Pacuérnsle 3amaun.

Bbluncnenuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakuuud (Maccel, 00ObEMA,
KOJINYECTBA MCXOAHOI0 BELIECTBA WM NPOAYKTa PEAKLUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOTYKTOB PEAKIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

[IpenenpHple OOHOATOMHBIE CHUPTBHL. METaHON W JTAaHON: CTPOEHHUE,
¢u3nuecKkue M XUMHUYECKHME CBOMCTBA (pEakUMM C AaKTUBHBIMU METaJJIAMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHHUE), MpUMeHeHue. BoIopoaHbie CBA3M MEXIY
MOJIEKYJIAMH CITUPTOB. /[elicTBHE METaHOa U 3TaHOJIA Ha OPTraHU3M YEJI0BEKA.

MHoroatoMHsle  COUPTBL. OTWIEHIJIMKOIb M  IJIMLIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEWCTBUE CO IIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklus Ha MHOI0aTOMHble cnupthl). [leficTBue Ha
OpraHu3M 4enoBeka. [[puMenenue rimieprHa U STHICHTIIMKOJIA.

®eHoJI: CTPOEHHE MOJIEKYJbl, (U3NYECKHUE U XUMHUYECKHE CBOWCTBA.
Tokcuunocth Penosna. [Ipumenenue denona.

Anpneruibl U kemoHvl. DOpMalbIETHI, aueTaJblIerui: CTPOCHHE,
duznyeckue U XMMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHHUS U BOCCTAHOBJICHUS,
KAauECTBEHHBIE PEAKIIUH ), I0YYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpEebHbIE KAPOOHOBBIE KUCTOTHl. MypaBbUHAs U YKCyCHAast
KHUCJIOTBI: CTpOEHHE, (PU3NUECKHE U XMMHUYECKHE CBOWCTBA (CBOMCTBA, 00IIME AJIs
KJIacca KUCJIOT, peakius dTepuduKaIum), mojrydeHue u npumenenne. CTeapuHoBas
U OJIEMHOBAsi KUCJIOTHI KaK MPEJCTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mbliia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBUE.

Crnoxuple 3QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KucioT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xxupoB. buonoruueckas
pOJIb )KHPOB.

YrneBompl:  cocTaB, KiaccuUKAuUs ~ yriaeBOAOoB  (MOHO-, JU- W
noJicaxapubl). ['roKo3a — MpOCTEHIINIT MOHOCAXapHua: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NUECKHE U XUMHUYECKHE CBOMCTBA (B3aUMOIEHCTBUE C TUIPOKCHUIOM
menu(Il), okucnenne ammuadHbIM pacTBopoM okcua cepedpa(l), BoccraHoBneHue,
OpO’KEeHHE TIIOKO3bI), HAXOXKIACHUE B IPUPOJIE, IPUMEHEHHE, OMOJIOTUYECKAs POJIb.
®dotocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3bI.

Kpaxman u nemnono3a Kak npupojiHbie noiaumepsl. CTpoeHrue Kpaxmana u
nenono3sl. du3nueckue M XMUMHUYECKHME CBOMCTBA Kpaxmaina (THApOJIU3,
KAUECTBEHHAs PEAKLIMS C HOJOM).

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEUIECTB W MX MPEBPAILCHUI:
MpOBE/ICHNE, HAONIOJACHUE M ONMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Ka4€CTBEHHBIC PEAKIIMU OJIHOATOMHBIX CIHUPTOB (OKHUCIEHHE STaHOJIa
okcumoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJICUCTBUE TIIUIIEPUHA C
rugpokcuioMm meau(ll)), anpaernnoB (OKUCICHUE aMMUAYHBIM PACTBOPOM OKCHA
cepeopa(l) m rugpokcumom Menu(Il), B3ammopeiicTBUE Kpaxmaiaa C HOIOM),
MIPOBEICHNUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

Bbluncnenuss 1mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEUIECTB UM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalye OpraHuuaecKue COeUHEHUS.

AMMHOKHCIIOTHI Kak aM(OTepHbIE OpraHuyeckue coequHeHust. dusznyeckue u
XUMHUYECKUE CBOMCTBAa aMUHOKMUCIOT (Ha MpuUMepe TiulMHA). buojoruueckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuapl.

benku kak NOpHUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHA W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYPAIIHs], KAYECTBEHHBIC PEAKIINKU Ha OSJIKH.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BEIIECTB U WX MPEBPAIICHUM:
HaOJI0ICHUE U OMHMCAHUE IEMOHCTPALIMOHHBIX ONBITOB: J€HATypalus OeJKOB Mpu
HarpeBaHUM, LIBETHbIC PEaKLUU OEIKOB.

BbicokoMouieKyJIsIpHbIe COeIUHEHUS

OCHOBHBIEC TOHSTUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEIHSST MOJIEKYJIsipHas
Macca. OCHOBHBIE METOIbl CHUHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHUN —
MOJIMMEPHU3ALIMS U MOJTUKOHACHCAIHS.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHHE ¢ o0pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zanyst MeXIIpeAMETHBIX CBS3E€HM IIPU U3YYEHUN OPTAHUYECKONM XHMUH B
10 kmacce OCYLIECTBISIETCS 4Yepe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX MOHATUH, TaK W TOHSATHUH, SBISIONIMXCS CUCTEMHBIMH JUISL OTIEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO1ue ecTecTBEHHO-HAYUHbIC MTOHITHS: SABJICHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIacCU(HKAIUs, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, YKCIIEPUMEHT, MOJICTTHPOBAHHE.

®dwusuka: MaTepus, OSHEpPrus, Macca, aToM, DOJCKTPOH, MOJIEKyJa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BETUYNHBI U CIUHHIIBI UX H3MEPEHHSI.

buonorus: knerka, opranusM, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMOJIOTMYECKH aKTHUBHBIC BemiecTBa (OENKH, YTIEBOMABI, KHUPHI,
bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHONOTHSI: MHIIEBBIE TPOMYKTHI, OCHOBBI PAllMOHAIBHOTO ITHTAHWSI,
MOIOIIIUE CPENICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE TpenapaTsl, MaTepUabl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teoperuueckre 0CHOBbI XUMHH

XUMUYECKUI 3JIeMEeHT. AToM. fnpo aroma, HW30TONBlL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpesiesieHusl 3JIEKTPOHOB MO OpOUTalIsIM B aTromax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpaLIHsi aTOMOB.

[Tepunognueckuii 3akoH U [leproanyeckas cucteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NMEPHOJUYECKOT0 3akoHa W Ilepuoamveckoil CHUCTEMBI
xumudeckux aneMeHToB Jl. M. MeHnpneneeBa ¢ COBpPEMEHHOU TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYMIaM U TEPHOJIaM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKas CBsA3b. BUIbl XUMHUYECKOW CBS3U
(kOBaJIeHTHasi HEMOJIsipHAash W TOJISIpHAs, MOHHAs, METaJUuIM4eckas). MeXaHu3Mbl
o0pa30oBaHMsI KOBAJICHTHOM XMMHYECKOW cBsi3M (OOMEHHBIH U  JIOHOPHO-
aKkienTopHblii). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IoHbI: KaTUOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJISIDpHOTO M HEMOJIEKYJSIDHOTO  CTPOCHMS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTALINYECKOU PEIIETKHU.



[lonATHe O aucnepcHbIX cucrteMax. VCTHHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10115 BelecTBa B paCTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCMHEHNU. Howmenxknatypa
HEOPraHUYECKUX BeEIIeCTB. ['eHeTnuyeckas CBsA3b HEOPraHWYECKUX BEILECTB,
MPUHAJIKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuus. Krnaccudukanuss  XMMHUYECKHUX  peakiuid B
HEOPraHWYECKOM M OPraHUYeCKOW XUMHUHU. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U NPEBPALEHUS SJHEPTUHN [P XUMUYECKUX PEAKLUAX.

CKkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMmudeckoe paBHOBecwe. DakTOpbl, BIUAKONIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Dnekrponutuyeckas auccounanus. CuiabHblie U cinadblie 35eKTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCHAsl, HEUTPaIbHAas, IEJIOYHAS.

OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W MX MPEBPAILCHUM:
neMoHcTpauus Tadiun «llepuoanueckas cucreMa XUMHYECKUX 3JieMeHTOB Jl. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HAOIOJIEHUE H
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCHIA
BOJIOPOJIa B IPUCYTCTBUU KAaTAJIU3aTOPA, ONPEAEICHUE CPEbl PACTBOPOB BELIECTB
C MOMOILBIO YHUBEPCATILHOTO UHMKATOPA, PEAKI[MU HOHHOTO 0OMEHA), TPOBEICHNE
paKkTUYECKON padboThl «BnusiHUE pa3iaudHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum».

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMSM XHMMHYECKHX pEaklMii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM IIOHATHUS «MACCOBast JOJIS
BEILIECTBAY.

Heoprannyeckasi xummust

Hemerannel. Ilosmoxxenne HemerayuioB B llepuomuueckont  cucreme
xumuueckux sneMeHToB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
@u3nyeckne CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAUIOB (HAa IpHUMeEpe
KHCIIOpOJa, cephl, pocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TaJOreHOB, CEphl, a30Ta,
dbocdhopa, yriepoga M KpEeMHHUS) UM UX  COCIUMHEHHH  (OKCHJIOB,
KHCJIOPOACOIEPKAIINUX KUCIOT, BOAOPOIAHBIX COCITMHEHHN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U KX COCIMHEHHM.

Meramisl. [lonoxenue merayiuioB B llepuoanueckoin cucremMe XUMUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mue ¢gusznyeckne cBoricTBa MeTauioB. CIuiaBel METaJUIOB.
DNEeKTPOXUMHUYECKHUN sl HAPSHKEHU METAIIIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX META/NIOB (HATpPUM, Kalaui, KalablUW,
MarHui, alfOMUHUH, [IMHK, XPOM, KEJI€30, MEJlb) U UX COCAMHEHUM.

OOmue cnocoObl monmyuyeHus: MeTaioB. [IpumMeHeHne MeTauioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Yy4YE€HUS BEIIECTB WU UX MPEBPALLICHUI:
U3y4YeHUE KOJUIEKIMU «MeTayuibl U CIUIaBbDy, OOpa3lioB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTAILHBIX 3aja4, HAOIOJICHHEe W OIMHCAaHUE JIEMOHCTPALMOHHBIX H
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE TUIIPOKCHUIA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIUU HAa KATUOHBI METAILIIOB).

Pacuérurle 3amaun.

Pacuétel maccel BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOLIMX B PEAKUUU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

Xumus 1 ’KU3Hb

Ponp xuMum B 0OecrieyeHUM IKOJIOTUYECKOM, YHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIUHBL. [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBnennss 00 OOMMX HAy4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOJTYYEHHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHAIOB: Ba)XXHEUIINWE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKh, CTEKJIO, KepaMHUKa,
MaTepualbl JJIsl JIEKTPOHUKU, HAaHOMAaTepHUasbl, OPraHUYEeCKUE U MUHEPAJIbHBIC
ya0OpeHus.

Xumusi ¥ 3740pOBbE YEJNOBEKA: IMpaBWJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MaCHOT0 UCIIOIH30BAHUS MIPENapaToB OBITOBON XUMHUU B
MTOBCEHEBHOM KU3HHU.

MexnpeaMeTHble CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsi3ed TpU  HW3yYCHHH OOmed U
HEOPraHUYECKOM XMMHH B 11 Kilacce OCyHIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK U TIOHATUM, SBJISIOIIMXCS
CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TMOHSATHS: HAy4YHBINH (DaKkT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHUHTE3, Kiaccudukamus, TEePUOJUIHOCTh, HAOIIOIEHNE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBJICHHE.

®dusuka: MaTepus, SHEPTUS, MacCa, aTOM, JICKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIeCTBa, (PU3NUECKUE BEITUYMHBI M CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.



buonorus: kneTka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, MaKpo- H
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadus: MUHEpaIbl, TOPHBIE MOPOJIBI, TOJIE3HbIE UCKOIAaeMbIe, TOILIUBO,
pPECypCHI.

TexHoMOrHsI: XUMUYECKasi MPOMBINUICHHOCTh, METAJUTYPIHsl, POU3BOJCTBO
CTPOUTENIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOJICTBO, IHIICBAs
IPOMBIIICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOCTBO
KOCMETHYCCKHX IPErapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
9JIEKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHUNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOy4aroIIMMHUCS MPOrpaMM CpelHero ooOmero o0Opa3oBaHusl (JIMYHOCTHBIM,
METalpeMETHBIM W TPEAMETHBIM). HaydHO-MEeTOMWYecKOW OCHOBOW IS
pa3paboTKu TJIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IMPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B cooTBeTrcTBUM C CHCTEMHO-JIEATEILHOCTHBIM TOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS TpeIMeTa «XHUMHUs» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHus BbIJEIEHBI CJICIYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOIUMUCS POCCUUCKOM TpPaKJaHCKOM WUIECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOOTNPEEIECHUIO;

HaJIMYUe MOTUBAIUH K 00YUYEHUIO;

[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCXKJICHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh MU CIOCOOHOCTH OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOEHU
JEATETLHOCTH IEHHOCTHO-CMBICJIOBBIMA yCTAHOBKAMHU, TPHUCYIIIUMHU IICIIOCTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4YKUE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
I[EJIN U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PpE3yJbTAaThl OCBOCHMS mMpeaMera «XuMHUs» JOCTUTAIOTCA B
CAVMHCTBE YYCOHOW ¥ BOCIHUTATEIHLHON JEATEILHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMH, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HIealaMd POCCUHCKOTO TPaKJaHCKOro OOIecTBa, MPUHATHIMU B OOILIECTBE
HOpMAaMH U  TpaBWIaMH  TOBEIEHUSA, CHOCOOCTBYIOIIMMU  IpOIlECCaM
CaMOTIO3HAHUS, CaMOPAa3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
o0ydJarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOCHUS TIpeaMeTa «XHUMHUS»  OTpaXkaroT
chOpPMHPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JACSATEIHHOCTH
OOyYaroIIMXCS M0 PeaTu3aiyy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpakaaHcKoOro BOCIUTAHUSA:

OCO3HAHUS 00YYAIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IPaB M 00S3aHHOCTEH,
YBaXXCHUS K 3aKOHY U TTPaBOTIOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHONIECHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIHHOCTH MPH CO3TAHUH YISOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAINU3E PA3IMYHbBIX BUJIOB YU€OHOH 1eATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUS:

LEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUSI K TPOLIECCYy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTHUYECKOTO
MPUMEHEHUs XUMHH, OCO3HAHUS TOTO, YTO JIOCTHKEHHUS HAYKH €CThb pPe3yJbTar
JUTUTEIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  AKCIEPUMEHTAIBHBIX  IIOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpPECA U TO3HABATEIIbHBIX MOTUBOB B ITOJIYYEHUH U TIOCIEYIOIIEM aHAIN3e
uH(OpMAIUU O TIEPEIOBBIX TOCTHHKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XUMHUUYECKUMU SIBJICHUSIMU,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaIbHO-HPAaBCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEAEHUE M TMOCTYNKH CBOMX TOBAapHUIIEH C
MO3UIMI HPABCTBEHHBIX W IMPABOBBIX HOPM U OCO3HAHUE IMOCIEACTBUM 3THX
MOCTYTKOB;

4) dopmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHMUSl LIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro oOpasza IKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOr0 OOpalieHusi ¢ BeHIeCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYIOBOM ACATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBWJ HHAMBUIYAILHOTO U  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAITUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIMOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

S) TPy10BOr0 BOCIIMTAHUS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIEAOBATEIbCKOM
NESATEeTbHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUYECKOM W  JPYTUX  BHJAX
NeSTEIbHOCTH;

YCTAaHOBKA Ha aKTHUBHOE Y4YacTUE B PEIICHUM MPaKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YUEHUIO0 MPOPECCUil pa3IudHOTO POJa, B TOM
YHCJIe HA OCHOBE NMTPUMEHEHMS MIPEIMETHBIX 3HAHUM 10 XUMUU;

YBAXKEHUS K TPYLY, JIIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATbHON TPACKTOPUU
oOpaszoBaHus, Oyaymiedl mnpodeccuu W peanu3and COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) ’K0JIOrHYeCcKOro BOCIUTAHUS

HKOJIOTMYECKU 1€JIeCO00Pa3HOr0 OTHOILICHHUS K NPUPOJE, KaK HCTOUYHHKY
CYIIIECTBOBAHMS KU3HU HA 3eMJIE;

MOHMMAaHMS TJIO0AJTBHOIO XapaKTepa HSKOJOTHYECKUX MPOoOIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE TPUPOTHON U COUUAIBHOM CPEIBI;

OCO3HAaHHMS HEOOXOAUMOCTH HCIIOJNB30BAHUS JOCTIDKCHHM XUMHH IS
pelIeHUs BOIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIB30BAHMS;

AKTUBHOTO HENPUATUS JACHCTBUN, TMPUHOCSAIIMX BpEl  OKPYKaIOILIEH
MPUPOJIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HAJIMYKS PA3BUTOTO SKOJIOTHUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIIbITa JesITeIbHOCTH AKOJIOTHYECKOM HaIMpaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MMU B ITO3HABATEIIbHOW, KOMMYHUKATUBHOW W COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH UJICOJOTUU
xemogoOuu;

7) HUEHHOCTH HAYYHOTI'O MIO3HAHUA:

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

MOHMMAaHUSl CHenu(PUKU XUMUM KaK HAayKd, OCO3HaHUs €€ poJih B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIILICHUS, CO3JIaHUM IEJIOCTHOIO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOABI M YeJIOBEKa, B
MO3HAHUHU TPHPOJTHBIX 3aKOHOMEPHOCTEH M PpEIICHHH IPOO0JIeM COXpaHCHUS
MIPUPOHOTO PAaBHOBECHS;

yOSXKJAEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHHM JUISI COBPEMEHHOM
IUBUJIM3ALUN: B €€ TYMaHUCTUYECKON HATPABICHHOCTH U BaXKHOM POJIU B CO3JIaHUU
HOBOM 0a3pl MaTEpPHAIBHOW KYJNBTYPhl, PEIICHUH TJIO0ATBHBIX MPOOIIeM
YCTOWYHMBOI'O Pa3BUTHS UYEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIEBOU U

HKOJIOTUYECKON O€30MaCHOCTH, B PA3BUTHH MEIUITUHBI, OOCCTICYCHUH yCIOBUN
YCIEUTHOTO TPY/Ia U DKOJOTUYECKH KOM(OPTHOM KU3HU KaXKJIOTO YJieHa O0IIEeCTBa;
€CTECTBEHHO-HAYYHONH TIPAaMOTHOCTH: TMOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKax, COCOOHOCTHU HCIMOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS U1l aHAJIN3a U OOBSICHEHHS SIBJICHUN OKPYKAIOIIEro MUpa 1



IPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aK/IIOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JaHHBIX C LIEJIbIO MOITYYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIB30BATh XUMHUYECKHE 3HAHUS JJIA
pelIeHns Ipo0JIeM B PEANIbHBIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K IO3HAHUIO U UCCIIEOBATEIBCKON 1EATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBAHHMIO H
caM000pa30BaHUI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMUHBIX cepax NpodeccuoHambHOMI

JESTEIBHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOTrO MpeaMeTa «XHUMHs» Ha
YpOBHE cpeaHero odiero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE JUIS dbopmupoBaHUs MHPOBO33PEHUS oOy4Jaronmxcs
MEXKIMCIUIUITMHAPHBIE (MEXMIPEIMETHBIE) OOIIEHAaYYHbIE MOHATHSA, OTpaKalollne
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeHUu(UKy METOAOB IO3HAHMS,
UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUs, SBJICHUE,
mpoliecc, cUcTeMa, HaydHbIM (hakT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UCCIIEIOBAHNE, HAOIIOICHUE, H3MEPEHUE, DKCIIEPUMEHT U PYTHE);

YHUBEpCAJIbHbIC yueOHbIe NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreunBaroye dbopmupoBaHue (G yHKIMOHATBLHOMN
I'PaMOTHOCTH U COLIMATILHOW KOMITETEHIIMH 00Y4arOIINUXCS;
CHOCOOHOCTD oOyuaromxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBHS B ITO3HABATEILHOW U COIMAIIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMo3HaBaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJornueckue AeicTBUS:

CaMOCTOATENFHO  (OPMYNIHpPOBATH W aKTyaIM3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEAEsATh LENU JIEITEIbHOCTH, 3aJaBasg IapamMeTpbl U KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI IEATEIBHOCTH C TOCTABICHHBIMU 1EISIMU;

MCMOJIB30BaTh MPU OCBOEHUH 3HAHUN MPUEMBI JTJOTHYECKOTO MBIIIIJICHUS —
BBIJICIISITh XAPAKTEPHBIC MPU3HAKMA IMOHATUM M YCTAaHABJIMBATH MX B3aHMMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIAEIBHBIX (PAKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHUSI M KPUTEPUM JJIA KIacCU(PUKAIMU BEIIECTB U
XAMHUYECKUX PEaKIUK;

yCTaHaBJIMBaTh IPUYMHHO-CJICACTBEHHBIC CBSI3U MEXIYy HM3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE pacCyXaeHus (MHAYKTUBHBIC, JEAyKTHBHBIC, IO
aHAJIOTUM), BBISIBISATh 3aKOHOMEPHOCTU M MPOTHUBOPEUYUS B PacCMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B IIPOIIECCE TTO3HAHMS, UCIIOIb3yeMble B XUMHUHM CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOACIBHBIC ITPEACTABICHUS — XUMHUYCCKUM
3HaK (CMMBOJI) JIEeMEHTa, XUMudeckas GopmyJsia, ypaBHEHUE XUMUUECKON pEeaKIuu
— MPU PEIICHUM Y4EOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, MPUMEHSITH
Ha3BaHHbBIC MOJICNIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeliCTBHA:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuui;

bopMyIHpPOBATh SN U 3a/1a49H UCCIICAOBAHMS, UCTIOIb30BaTh IOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTa
MO3HAHUS U OCHOBBI JJI1 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIaJICTh HABBIKAMHM CAMOCTOSITEJILHOTO TIJIAHUPOBAHUS M TMPOBEACHUS
YYCHUYECKUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUS HAOIIOIATh 32 XOIO0M
MpoIiecca, CaMOCTOSATEIIBHO MPOTHO3UPOBATh €ro pe3yibrar, (hopMyJIupOBaTh
0000IIEHUS U BBIBObI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICI0BAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKOW HCCIE0BATENIbCKOM UM TPOEKTHOU
JESATEeTLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB PELIECHUS TPAKTUUYECKUX 3a]a4, TPUMEHEHHIO Pa3IMYHbIX METO/I0B
TMO3HAHMS.

3) pa6ora c ungopmaumeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX HHPoOpManuu (HAy4dHO-
MOMyJIsipHAasl JIUTepaTypa XUMHUYECKOTO COJIepKaHUs, CIPABOYHBIC TIOCOOUS,
pecypcbl MHTEpHETa), aHanmM3upoBaTh WH(POPMAIIUIO PA3NTMYHBIX BUAOB U (HOpM
MpeCTaBICHUS], KPUTHYECKHU OIICHHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



dbopMynIupoBaTh 3aMpOChl U MPUMEHATH PAa3IUYHbIE METOJbI MPU MOUCKE U
orbope wuHPOpPMAIlUU, HEOOXOAUMOW JJIsI BBIMOJHEHWS YYEOHBIX 3ajaad
OIpeNeNEHHOrO TUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  TpeICTaBICHHS
uHbopMaluu (cxembl, TpaduKu, AMATPAMMBI, TAOIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPECTBA IIPH pabOTE ¢ XMMHUUYECKOM
uHpoOpMaluen: MPUMEHITh MEXNpeAMETHbIE ((PU3NYECKUE U MATEMaTUYECKUE)
3HaKH U CUMBOJIBI, (POpMyJIbl, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEJICTBA
HaIJISTHOCTH.

Osgi1ajeHHe YHUBEPCAJbHBIMA KOMMYHUKATHBHBIMY /I€HICTBHSIMH:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJa€MOM TEMbI B XOJ€ Majiora u/uiu
JUCKYCCUM,  BBICKA3bIBaTh  MJEU, (HOPMYIMpPOBaTH CBOM  IPEJIOKECHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEIOKEHHOM 3a/1a4u;

BBICTYNIATh C NPE3EHTAlUUEN pe3yJbTaTOB IO3HABATEIBHON JIE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBIITOJIHEHUH
XMUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3aluy y4eOHOro MpoekTa u (popMyiarpoBaTh BHIBOJBI
N0 pe3yJibTaTaM MPOBEAEHHBIX HMCCIEIOBAHUN MYTEM COrJacOBaHUS MO3UIUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHA MHCHUSIMU.

OByaieHue YHMBEPCAJIbHBIMH PeryJIATUBHBIMU JAeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOI IO3HABATEIbHYIO
NEeATEIbHOCTh, ONpenesas €€ Leau W 3aJadd, KOHTPOJIMPOBAaTh U IO MEpE
HEOOXOJMMOCTA KOPPEKTHUPOBATH TMpEAJiaraéMblii alTOPUTM JCHCTBUN TIpH
BBINIOJIHEHUHM YYEOHBIX U HCCIEHOBATENIbCKUX 3ajlady, BbIOMpaTh Haubosee
3¢ (dexTUBHBIN croco0 HMX peleHuss ¢ YYETOM TMOJYYeHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEaKIHUX;

OCYLIECTBJISITH CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a U
CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranudeckas XUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIA XUMHH B TO3HAHUH SIBJICHUW TPUPOBI,



B (OpPMHUPOBAHWUU MBINUICHUS W KyJIbTypbl JUYHOCTH, €€ (yHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOJUMOM JJI pelIeHUs] MPaKTUYECKUX 3a/lad U HKOJOTUYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U IPUPOAHOMU CPEJIE;

BJIAJICHUE  CUCTEMOW  XHMHYECKHX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKUH OSJIEMEHT, aToM, JJIEKTPOHHAS
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTH, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHast (popmyna (pa3BEépHyTass W COKpamiéHHas), MOJIb, MOJISIpHAS
Macca, MOJISIpHBIN 00BEM, YTIIEPOAHBIN CKENET, (QYHKIIMOHANIbHAS TPYIIa, paauKal,
WU30MEPHSI, ©30MEPBI, TOMOJIOTHYECKHM PAJI, TOMOJIOTH, YTIIEBOIOPOIbI, KUCIOPOI U
a30TCOoAEp)KAIME COCAWHEHMS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCAMHEHHUS); TEOPUU U 3aKOHBI (TEOpHUST CTPOCHHS
oprannueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,
JIe)KalllMe B OCHOBE IMOHMMAaHUs IPUYMHHOCTU U CUCTEMHOCTH XUMHYECKHUX
ABJICHUM, (PAKTOJIOTUUECKUE CBEJCHUS O CBOMCTBaX, COCTaBe, IMOJYyYCHUH U
0€30MacHOM HCTOJb30BAHUM BAKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHMM BBISBISATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, MCIIOJIB30BATH COOTBETCTBYIOLIME IOHATUS IPU
ONMCAHUU COCTABA, CTPOCHHUS U IPEBPAILLECHUN OPraHUYECKUX COCIMHEHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBJICHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHOM)
dbopMyll OpraHMYeCKHUX BEIIECTB U YpPaBHEHUNW XUMHUYECKHX pPEaKIHM,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHWYECKHUX BEILIECTB I WJUIKOCTPALMUA HX
XAMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUM yCTaHABIUBATh MPUHAIJICKHOCTh W3YUYEHHBIX
OpPraHMYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K OMNPEICIEHHOMY
KJIACCy/Tpynne COeOUHEHUN (YIJIeBOJAOPOAbI, KHUCIOPOA U a30TcolepKalliue
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS), JaBaTb MM Ha3BaHHS IO
cucremarniueckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHMUS OTJACIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIUJICH, AalleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (peHos, (popManbaerus, aneraablIeruj, MypaBbUHas
KHUCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBASI KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TIIF0K034,
bpykTO3a, Kpaxmal, IeJUTI0103a, TIUIKH);

chOpPMHPOBAHHOCTh YMEHHS ONPEICIATh BHUIABI XUMHUYECKON CBS3U B
OpPTraHUYECKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(hOPpMUPOBAHHOCTh YMEHHUS NPUMEHSTh I[OJIOXKEHUS TEOPUU CTPOCHHUS
opranunyeckux BemiectB A. M. bBytnepoBa 1711 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;, 3aKOH COXPAaHEHHS MACCHI BEILIECTB;



c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3UUECKIE
U XUMHUYECKHME CBOWCTBA THUIMYHBIX MPEACTABUTENCH pPAa3IMYHBIX KJIACCOB
OpraHMYeCcKUX BEIIEeCTB (METaH, 3TaH, TUICH, IPOIUJIEH, alleTHIeH, OyTaaueH-1,3,
MeTu0yTaaueH-1,3, 6eH30J1, METaHOJI, TAHOJI, ITHJICHIJINKOJIb, [JIUIEPUH, (DEHOT,
aleTanbAeTu, MypaBbUHAsl U YKCYCHAsl KUCJIOTHI, TJIFOK03a, KpaxMall, HeJUII03a,
AMUHOYKCYCHAsl KHCIJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3h MEXKIYy HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIUX XMMHYECKUX PEaKIMid C HCHOJIb30BaHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YIIJIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePadOTKH U MPAKTUIECKOE
IpUMEHEHUE TIPOAYKTOB MepepaboTKH;

cOPMHPOBAHHOCTh YMEHHHA TPOBOJUTH BBIUMCICHUS TI0 XHUMHUYCCKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
PEaKIuy Mo U3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEAKIINH);

chOpPMHPOBAHHOCTh YMEHHUH BIAJIETh CHUCTEMON 3HAaHUM 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMUH TIPH MW3yUYCHUH BEIECTB U
XUMHYECKUX SBJICHUH (HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOICTTUPOBAaHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUSA [UIsl TMPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIO/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOM
NoCyIol U J1abopaTOPHBIM O0OPYJOBAaHHUEM, a TakKe MpaBuia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C HMHCTPYKIUSIMH TIO BBIOJTHEHHUIO J1aO0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH TUIAHUPOBATh W  BBIMOJHATH XHUMHUYCCKUN
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHWMYECKHUX BEIIECTB MPU HArPEBaHUH, TTOJTYUCHHE
ATUJICHA U U3YYCHHE €T0 CBOWCTB, KAUECTBCHHBIC PEAKIINH OPTaHUICCKUX BEIIECCTB,
JeHaTypanus OeTKOB MPU HATPEBAHWM, [IBETHBIC PEAKIINK OEIKOB) B COOTBETCTBUU
C TMpaBWIaMHd TEXHUKH O€30MACHOCTH TpHU OOpalieHUHu C BEIIECTBAMH U
Ja00paTOPHBIM  000pYJAOBaHUEM, TMPEJACTABIATh  PE3YJIbTAThl  XUMHUYECKOTO
OKCIIEpUMEHTa B (OpPME 3aluCH YpaBHEHWH COOTBETCTBYIOIIHUX PEAKIUH M
(GbopMyIMpPOBaTh BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIUIO, TOIYYaeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBa MacCOBOMU
uHpopmaiuu, IHTepHET 1 ApyTUX);

chOpPMHPOBAHHOCT, ~ YMEHHMM  cOoOMIOAaTh  MpaBWia  DKOJOTHYECKHU
1eJeCO00pa3HOro MOBENECHUsT B OBITY M TPYAOBOM JAESATENBHOCTH B IENIX
COXPaHEHUS CBOETO 3/10POBBS U OKPY’KAIOIIEH NPUPOJTHOM CpeAbl, OCO3HABATH



OMacCHOCTh BO3JICMCTBUS HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax CrocoObl
YMEHBIICHUSI W TPENOTBpAIICHUs] HMX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIIHBIX METOJaxX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIeNbIX M CHAa0OBUASAIIMX OOy4YaIOIIMXCA: YMEHUE MCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3amucu XMMHUYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yJabTaThl OCBOCHUSI Kypca «OOImas W HeopraHuyeckas
XAMUSD) OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHWMHYECKOH COCTaBJISIOIICH
€CTECTBEHHO-HAaYYHOU KAPTUHBI MUPA, POJIA XMMHUHU B IO3HAHUU SIBJIICHUW IPUPOJIbI,
B (OPMUPOBAHUMU MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOU
rpaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUs MPAKTUYECKUX 3a7a4 U IKOJOTMYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3/I0POBbIO U IPUPOHOM CPEJIE;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUSA (XUMUYECKUN DJIEMEHT, aToM, W30ToM, S-, p-, d-
AIICKTPOHHBIC OpPOWTANM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMHYECKasl CBSI3b
(KOBaJIeHTHas, MOHHAs, METAJUIMYECKast, BOJAOPOAHAS), KpUCTATMYECKasl peréTka,
TUIIBI  XUMHYECKHUX  PEaKIHM, PpacTBOpP, JJICKTPOJUTHI, HEIJIEKTPOIUTHI,
DJICKTPOJUTUYECKAS] JUCCOLMAIINSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON peakIui, XHMHYECKOE PAaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
DJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoanueckud 3akoH Jl. M. Menneneena,
3aKOH COXPaHEHHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
MpY XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIME B OCHOBE NMOHMMAHUSA MPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (HaKTOJOTHYECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUH U 0€30MacHOM MCIOJIb30BAHUM BXKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MIPAKTHUYECKOMN JACATEILHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHbIC TMPU3HAKU TOHSITHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCMOJIB30BaTh COOTBETCTBYIOIIUE MOHATHUS TPHU
ONMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMUYECKYI0 CHMBOJUKY IS
cocTaBiieHuss (opMyJ1 BEIIECTB U YPAaBHEHHM XWMHUYECKUX DPEaKIIHM,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIECTB (YrapHbIl ra3, YIJIEKMCIBIM ra3, aMMHak, raméHas
U3BECTb, HETALIEHAs U3BECTb, IUTHEBAS COJIA, MUPUT U JPYTHUE);

c()OPMUPOBAHHOCTh YMEHUN ONPEEIATh BaJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHSX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOJIHASA) B COCIMHEHHUSX, THUII
KPUCTaJUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBa (aTOMHAs, MOJEKYJSpHas,
MOHHAsA, METAJUIMUECKas), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHCHUM;

c(pOpMUPOBAHHOCTb yYMEHUI yCTaHaBJIUBAaTh IIPUHAIEKHOCTb
HEOPraHWYECKUX BEILIECTB IO HX COCTaBy K OINpEeAeTEHHOMY Kiaccy/Tpymie
COEJIMHEHU (MPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUAbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCH/IBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacCKphIBaTh CMbICI IIEPUOJIUYECKOr0 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYHKIIUY;

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpHU30BaThb AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX JJIeMeHTOB |—4 mepuonoB Ilepmoandeckori CHCTEMBI
xumudeckux 3yeMeHToB JI. M. MenneneeBa, ucnosb3ys HOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPIETUUECKUE YPOBHI, OOBSICHITH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCAUHEHUH MO IMEpUOJaM U
rpynnam Ilepuoanueckon cucremsl xuMuueckux 3nemMenToB 1. . Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIIHE
XUMUYECKAE CBOWCTBA HEOPraHUMYECKUX BEUIECTB  Pa3jIMYHBIX  KJACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI€HETUYECKON CBSI3U MEXK]Yy HEOPraHWYECKHUMH
BEILECTBAMHU C IOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XUMUYECKHUE PEAKIUH IO
pa3IMYHBIM TPHU3HAKAM (YHUCIYy W COCTAaBY pPearupyrouluxX BeIeCTB, TEIJIOBOMY
ahdexTy peakiuyd, U3MEHCHHUIO CTETICHEW OKHCICHUS DJIEMEHTOB, OOpaTHMOCTH
pEeaKklny, y9aCTUIO KaTaau3aropa);

c(OpMHPOBAHHOCTh YMEHHUM COCTaBJISATh YPABHEHMS PEAKIMN Pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YYUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIUU UAYT O KOHIIA;

C(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKLUUH, MOATBEPKIAIOLIIE
KAUECTBEHHBI COCTaB pPAa3JIMYHBIX HEOPraHWYECKHUX BEILECTB, pPAacCIO3HABATh
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX pPACTBOpPaX HEOPraHUYECKHUX
BEILECTB;



cOPMHPOBAHHOCTh yYMEHHUH  PACKPHIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMM MOCPECTBOM COCTABJIEHUS JIEKTPOHHOTO OasiaHca
ATUX PEaKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkiMu OT pa3auvHbIX (PAKTOPOB; XapaKTEep CMEIEHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHelTHero Bo3aeicTsus (npuniui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUs] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCThH MPEACTABICHUM 00 OOIMX HAay4YHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIEeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIUUCICHUS C HCIOJIb30BAHUEM
MOHSITHS «MAaccoBasi 10JI BEILIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHH Ira30B MpU
XUMHUYECKUX PEAKIUAX, MacChl BEIIECTBA WM OOBEMA ra3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKlUU
BEIIIECTB, TEIJIOBOr0 3¢ (deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS YHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIb30BAHUS XUMUYECKOM
NoCyIol U J1abopaTOPHBIM OOOpPYJOBAaHHEM, a TakKe MpaBuia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMH TIO BBITOJTHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

chOPMHPOBAHHOCTh yMEHUW TUIAHUPOBATH M BBIMOJIHATH XUMUYECKUN
HKCIIEPUMEHT (pa3joKEeHUE MEepPOKCHUIa BOJOPOAA B MPUCYTCTBUM KaTaau3aropa,
ONpEENeHNEe Cpelbl PpPacTBOPOB BEUIECTB C MOMOINBIO YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIINH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIMU Ha Cyib(dar-, kapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad II0
TeMaM «Metaiey U «HeMmeramibl») B COOTBETCTBUM C NpaBUJIaMU TEXHUKH
0e30MacHOCTH MPU OOPAILEHUU C BEUIECTBAMU U JIA0OPAaTOPHBIM 000PYIOBAaHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (OpME 3alucH
YpaBHEHHI COOTBETCTBYIOIIUX PeaKIuii M (GOPMYyIUPOBATH BHIBOIBI HA OCHOBE ITUX
pe3yabTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUNM KPUTUUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIUIO, TOYyYaeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIK, THTEpHET U Apyrux);

chOpPMHPOBAHHOCTh ~ yYMEHHH  COOMIOZaTh  MpaBWiIa  AKOJOTUYECKU
11€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IIEISX
COXpaHEHHUs] CBOEro 3J0POBbS U OKPYKAIOIIEH NpUPOAHON Cpeibl, OCO3HABATH
OIMACHOCTb BO3/ICUCTBUS HA KUBbIE OPraHU3MbI ONPEICIEHHBIX BEIECTB, TIOHUMAs



cmbicn mokazarens [I/JIK, moscHaATe Ha mpuMmepax crnocoObl YMEHBUICHHUS U
IIPENOTBPALICHUS UX BPEAHOTO BO3ACUCTBUS HA OPraHU3M YEJIOBEKa,;

JUIsl 00y4aromuxcsli ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
IPUMEHATh 3HAHHMS OO0 OCHOBHBIX [JOCTYIHBIX METOJAX IIO3HAHMS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

JUISL CIIENBIX M CIa0OBUASIIMX OOy4YarolUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeuHyo cucteMy obo3HaueHuil JI. Bpaiins g 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacoB DJIeKTPOHH CrucoK UTOTOBBIX Crnoco6
bIe IIJIaHUPYEMBIX OLCHKHN
Nent/ HaumeHnoBaHue pasieioB H K Mpaktnuec | (unppoBbie) | PCE3YIPTATOBC HTOTOBBIX
2 I/ OHTPOJILHBIE
TeM IPOrpaMMbl Bcero P KHe obpazoBaTes | J A3AHUCMHX fIaiApyeM
padoThI (hopMHPOBaHHS BIX
padoThI bHbIE
pe3yJIbTaTo
pecypchl 5
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKON XMMHUHU
BJIAJICHUE CUCTEMOM YcrHbIit
XUMHYECKNX 3HAHHH, OIIpocC,
KOTOpasi BKJIIOYAECT: TEPMUHOJ
OCHOBOIIOJIararoIIue oruyec
MOHATHUS KU
(XuMu4ecKuit JTUKTAHT
3JIEMEHT, aTOM,
. bubnuoteka AIIEKTPOHHAS
[IpeameT opranruecKoi XUMUH.
T LHOK 000JI0YKa aToOMa,
€0pHUsl CTPOEHUS
1.1 P P . 3 https://m.edso | Monekyna,
OpPraHWYECKUX COETMHEHUM A.
0.ru/7f413b3 BaJICHTHOCTb,
M. byrieposa
8 AIEKTPOOTPHUIATEIHHO

CTh, XUMHUYECKast
CBSI3b, CTPYKTYpHas
bopmyna
(pa3zBépHyTas u
COKpaIi€HHas ), MOJib,
MOJISIpHAsI Macca,
MOJISIPHBINH 00BEM,



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

YIJIEPOJHBIN CKEJET,
(GyHKIIMOHATTBHAS
rpymnmna, pagukai,
H30MEPHUsL, U30MEPBI,
TOMOJIOTUYECKUH P,
TOMOJIOTH,
YIIEBOIOPOBDI,
KHCIIOPOJ U
a30TcojepKaline
COCJIMHEHHS,
MOHOMED, MOJINMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBI
€ COEIMHEHUS);
TEOPUU U 3aKOHBI
(Teopust cTpoeHUs
OpraHUYEeCKUX
Beniects A. M.
byrneposa, 3akoH
COXPAaHEHHUS MaccChl
BEIIIECTB);
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK
XUMHH;
MHPOBO33PEHYECKUE
3HaHUS, JIeKalUe B
OCHOBE TIOHUMaHUs
MPUYUHHOCTH U
CUCTEMHOCTH
XUMWYECKUX SIBIICHUH,




(dhakToJIOTHUECKHE
CBEJICHHUS O
CBOICTBaxX, COCTaBe,
MOJTY4CHUU U
0e30macHoM
UCIOJIb30BaHUU
BOKHEHIIIUX
OpPraHUYECKUX
BEIIECTB B OBITY U
YcTHbIi onpoc,
TEPMHUHOJIOTHYEC KUK
JTUKTaHT

MPaKTUYECKOU
JIESITEIIBHOCTH
YeJIoBeKa
Hroro no pazneny
Pa3nen 2. YraeBogopoabl
c(hOpMHUPOBAHHOCTD VYcrHbii
YMEHUN o1poc,
yCTaHaBIIMBATh TEPMHUHOT
MPUHA/IIKHOCTD oruyvec
bubnnoreka .
OK W3YYECHHBIX KU
21 [IpenenvHBIC YTIEBOIOPOABI — Ett o:/medso | CPTAHHIECKHX JTUKTAHT
AIKaHBI _pio.ru 7641303 BEIIECTB 10 MX
2 — COCTaBY M CTPOCHUIO K

OIPENECIIEHHOMY
KJIaccy/rpytre
COeTMHEHUN
(YyrneBonoposl,



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

KHUCJIOPOJ U
a30TcoJepxKanme
COCIMHCHUS,
BBICOKOMOJIEKYJISIPHBI
€ COCJIMHEHHS),
JaBaTh UM Ha3BaHMS
10 CUCTEMaTHYECKOMN

22

HenpenenbHbie yrineBoaopoab:
AJIKEHBI, AJIKAIUCHBI, AJTKUHBI

bubnuoreka
LHOK
https://m.edso
0.ru/7f413b3
8

HOMEHKJIAType

(IUPAC), a Taxxe

IIPUBOJIUTH

TPUBUAJIbHbBIE

Ha3BaHMsI OTIEIBbHBIX
OpPraHUYECKUX
c(OPMHUPOBAHHOCTh Vel
yMEHUI o1poc,
YCTaHaBIIMBATh TEPMHUHOJI
IIPUHAUIEKHOCTD oru4ec
H3YyYECHHBIX KU
OpPraHUYECKUX JTUKTaHT

BEILIECTB 10 UX
COCTaBY U CTPOCHHUIO K
ONPEACIEHHOMY
KJIacCy/Tpyrmme
COEMHEHUI
(YyrieBomoposl,
KHUCJIOPOJI U
a30Tco/epxKaline
COCTMHCHMS,
BBICOKOMOJIEKYIISIPHBI
€ COCJTMHEHNS),



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

JlaBaTh UM Ha3BaHUS
10 CUCTEMATUYECKON
HOMEHKJIAType
(IUPAC), a Taxxke
MIPUBOIUTH
TPUBHUAJIbHbBIE
HA3BaHMSI OTAEIbHBIX
OpPraHUYECKUX
BEIIECTB (STUJICH,
MIPOIUJICH, alleTHIIEH,
STHJICHTJIUKOJIb,
TIUIepuH, HeHo,
dbopManbaeru,
areTanbpaerus,
MypaBbUHas KHCIIOTA,
YKCYCHasl KUCIIOTa,
OJICUHOBAsI KUCJIOTA,
CTeapuHOBAs KHUCJIOTA,
TII0K03a, PpyKTO3a,
Kpaxmall, 1eJUTI0JI03a,

TJIAIIAH)

c(hOpMHUPOBAHHOCTH VYcrHbii

YMEHUN o1poc,
bubnmoreka XapaKTepU30BaTh TEPMUHOJ
HOK COCTaB, CTPOCHHUE, oruvec

2.3 ApomMaTudecKkue yriaeBo10pobl https://m.edso | ¢usnveckue u KU

0.ru/7f413b3 XMMHUYECKHE CBOMCTBA | JUKTAHT
8 TUITAYIHBIX

MpeACTaBUTENEH

Pa3IMYHBIX KJIACCOB



https://m.edsoo.ru/7f413b38
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OpPraHHYECKUX
BEILIECTB (METaH, 3TaH,
STHJICH, TIPOTIHJICH,
aleTuiIeH, OyTajueH -
1,3, metunOyranueH-
1,3, OeH30J1, METAHOII,
3TaHOJI,
STHJICHTJINKOJIb,
TIIMLEpHH, QEeHOT,
areTaabIeTu/I,
MypaBbHHAS U
YKCYCHasl KUCIIOTBI,
III0K03a, KpaxMall,
LIEJUTION03A,
aMHHOYKCYCHast
KHCJIOTA),
HJLTIOCTPUPOBATH
TEHETHYECKYIO CBSI3h
MEXKy HUMH
YpaBHEHHUSIMU
COOTBETCTBYIOIIHX
XUMHUYECKUX PEaKITHi
C MCIIOJIb30BAaHHEM

CTPYKTYPHBIX
hopmyu;
c(hOpMHUPOBAHHOCTH
YMEHUS
XapaKTepU30BaTh
HUCTOYHUKU
YIIEBOAOPOAHOTO




CIpbs (He(DTh,
IIPUPOJIHBIN ras,
YTOJIb), CITIOCOOBI UX
nepepadoTKU U

24

[IpupoHbIE HCTOYHHUKHU
YIIIEBOAOPOAOB U UX
nepepadoTka

bubnuoreka
[HOK
https://m.edso
0.ru/7f413b3
8

NPaKTHYECKOE
PUMEHEHHE

MIPOIYKTOB

nepepaboTKH;

c(hOpMUPOBAHHOCTH YcTHBIN
YMEHUH coOI01aTh orpoc,
npaBuia TEPMUHOI
IKOJIOTHYECKU oruyec
1eJIeco00pa3HOro KHH
MOBE/ICHHS B OBITY U JTMKTAHT,
TPyZLOBOH TECTUPOBA
JIeSATEIbHOCTH B IIEJISIX | HUE

COXpPAaHEHUS CBOETO
3710pOBbS U
OKpYy>XKarolen
MIPUPOAHOMN CPEIbI,
OCO3HaBaTh
OIacCHOCTH
BO3JECHUCTBUS HA
YKUBBIE OPTaHU3MBI
ONPENCIIEHHBIX
OpraHUYeCKHUX
BEILIECTB, IOHUMas
CMBICJI TIOKa3aTes
ITJK, nosicHITh Ha
npuMepax CrocoObl
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YMEHBIIEHUS U
MPEAOTBPALECHUS UX
BpPEIHOTO
BO3JICUCTBUS HA
OpraHu3M YeJOBeKa

Hroro no pazneny

13

Pa3znen 3. Kuciiopoacoaep:kaime opraHuyecKue coeinHeHUsl

3.1

Cnuptel. ®enon

bubnuoreka
LHOK
https://m.edso
0.ru/7f413b3
8

c(OPMHUPOBAHHOCTh
yYMEHUM
XapaKTepu30BaTh
COCTaB, CTPOCHHE,
busnveckue u
XUMHUYECKHE CBOMCTBA
TUIIMYHBIX
IIPEACTABUTENEH
Pa3IUYHBIX KJIACCOB
OpPraHNUYEeCcKuX
BEIIECTB (MeTaH, ITaH,
STUJICH, TIPONUJIIEH,
arieTuseH, OyrajaueH-
1,3, meTrnOyTaaneH-
1,3, OeH30J1, METAHOII,
3TaHoO,
STUIICHTJIUKOJb,
TIUIEepUH, (heHo,
areTanbJerus,
MypaBbHHAs U
YKCYCHasl KUCJIOTHI,
IJII0K03a, Kpaxmai,

Pemenue
MpaKTUyec
KHX 3ajad4,
TECTUPOBA
HHE,
YCTHBIN
onpoc
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IEJUTI0JI03a,
AMUHOYKCYCHAs
KHUCJI0Ta),
WJUTIOCTPUPOBATH
FCHECTUYCCKYIO CBA3b
MEXy HUMH
YPaBHCHHSIMH
COOTBETCTBYIOIIHX
XUMHUYCCKHX PEaKIui
C MCIIOJIb30BAaHHEM

CTPYKTYPHBIX
opmyu;
c(hOpPMUPOBAHHOCTH
yYMEHUs
XapaKTepu30BaTh
UCTOYHUKHU
YTIEBOIOPOAHOIO
ChIpbs (HEPTD,
IIPUPOJIHBIN ras,
YTOJIb), CIOCOOBI UX
nepepaboTKu U
MPaKTUYECKOE
pUMEHEHHE
IIPOJYKTOB
nepepadoTKH;
c(hOpMHUPOBAHHOCTH
YMEHUH TPOBOJIUTH
BBIUUCIICHUS 110
XUMUYECKUM
ypaBHEHUSM (MacCCHI,




00BbEMa, KOJIM4ecTBa
HCXOJIHOTO BEIIeCTBA
WJTU TIPOJIyKTa
peaKiuu 1o
M3BECTHBIM Macce,
00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOIHBIX
BELLECTB UJIU
MPOJYKTOB PEAKIINH);
c(OpMUPOBAHHOCTD
YMEHHI BIAJETh
CUCTEMOI 3HaHUI 00
OCHOBHBIX METOJIaxX
Hay4HOT'O [TO3HAHMUS,
HCIIOJIb3YEMBIX B
XUMUU IPU U3YUYEHUH
BEILIECTB U
XUMHUYECKUX SBIICHUN
(Habmroienue,
HU3MEpPEHHE,
IKCIICPUMEHT,
MOJICIIUPOBAHUE),
HCII0JIb30BaTh
CUCTEMHBIE
XUMHUYECKHUE 3HAHUS
JUISL IPUHSATHUS
pelIeHnit B
KOHKPETHBIX
KU3HCHHBIX
CUTYaLMSIX,




CBA3aHHBIX C
BCIICCTBAMHU U UX

3.2

Anpneruasl. Kap6oHoBbIE
KUCTOTHI. CIOXKHBIE 2PUPBI

bubnuoreka
[HOK
https://m.edso
0.ru/7f413b3
8

IIPUMEHEHHEM
c(OPMHUPOBAHHOCTh Pemenue
YMEHHI MpaKTUyec
XapaKTepu30BaTh KHX 3aj]ad4,
COCTaB, CTPOCHHUE, TECTUPOBA
busnveckue u HUeE,
XUMHUYECKHE CBOMCTBA | YCTHBIN
TUNNYHBIX orpoc
IIpeICTaBUTENEH

Pa3IMYHBIX KIIACCOB
OpPTraHUYECKUX
BemiecTB (OeH301I,
METaHOJI, 3TaHO,
ATUJICHTIIMKOJb,
TIIULEepUH, (heHo,
areTaIbIeT U,
MypaBbUHAs U
YKCYCHast KUCIIOTBI,
TIII0K03a, Kpaxmad,
IeJUTION03A,
aMHHOYKCYCHasI
KHCJIOTA),
WILTFOCTPUPOBATh
T€HETHYECKYIO CBSI3b
MEK1y HUMH
ypaBHEHUSMH
COOTBETCTBYIOIINX
XMMHUYECKHX PEaKIuit
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C UCIIOJIb30BaHHUEM

CTPYKTYPHBIX
opmyu;
c(hOpMUPOBAHHOCTH
YMEHUs
XapaKTepu30BaTh
UCTOYHUKH
YIIIEBOJAOPOAHOTO
CoIpbst (He(DTh,
IIPUPOJIHBIN ras,
YTOJIb), CIOCOOBI UX
nepepadoTKu U

MPaKTUIECKOE

MPUMCHCHHE

MIPOJYKTOB

nepepadoTKu

c(OPMHPOBAHHOCTh Pemmenue

YMEHUS MpaKTHU4ecC

XapaKTepUu30BaTh KHX 32134,

HUCTOYHUKHA TECTHPOBA
Euborexa YIIIEBOAOPOAHOTO HUE, )
LOK CBIpbS (HG(i:TB, YCTHBIN

3.3 VrieBoasl https://m.edso FIPHPOIIRIH 183, onpoc

oru/TE413b3 YTOJIb), CIIOCOOBI X
8— nepepadoTKu U

NPaKTHYECKOE
pUMEHEHHE
NPOJTyKTOB
nepepaboTKH;
c(OPMHPOBAHHOCTH
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YMEHHUH POBOJIUTH
BBIYHCIICHUS 110
XUMHYECKHM
ypaBHEHUSAM (MacCCHhI,
00BEMa, KOJIUIECTBA
MCXOJTHOTO BEIIECTBA
WM IPOJYKTa
peaxiuu mno
M3BECTHBIM Macce,
00BEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOIHBIX
BEILIECTB WJTU

IIPOJYKTOB PEAKIIIH)
Hroro no pazneny 13
Pa3nen 4. A3orcoaep:xaniue OpraHnyecKue coeTuHeHust
c(hOpMUPOBAHHOCTH Pemenue
YMEHUH MJIaHUPOBaTh pacyeTHbI
Y BBITIOJIHATH X 3aj1ad4,
XUMHUYECKHN TECTUPOBA
AKCIIEPUMEHT HUE
bubnuoteka P .
10K (mpeBpaieHus YCTHBIN
OpraHUYEeCKUX onpoc
4.1 AmuHBI. AMUHOKHUCTTIOTBI. benkn 3 https://m.edso P P
BEILIECTB MPU
0.ru/7f413b3 P
2 HarpeBaHuU,

MOJyYECHUE ITUIIEHA U
W3yYEHHE €0
CBOIICTB,
KAa4CCTBCHHBIC
peakuuu
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OpPraHUYECKUX
BEIIIECTB,
JieHaTypamus 0eJIKOB
[IpU HArpeBaHUH,
[[BETHBIC PEAKIHH
0enKkoB) B
COOTBETCTBHH C
MpaBUJIAMU TEXHUKU
0€30MacHOCTH TIPU
oOparnieHuu ¢
BEIIECTBAMH U
n1a00paTOPHBIM
000pyTOBaHHEM,
PEICTABIIATh
pe3ybTaThI
XHUMHUYECKOTO
IKCIICPUMEHTA B
dbopme 3amnucu
YpaBHEHUI
COOTBETCTBYIOIIINX
peakuuii u
(dbopMynupoBaTh
BBIBOJIbI HA OCHOBE
ATHX PE3yJIbTaTOB

Hroro no pazneny

Pa3pnen S. BeicokoMosieKyJIsipHbIE COCAUHEHH S

5.1

ITnactmaccel. Kayayku.
Bousiokna

bubanorexa
LHOK
https://m.edso

c(hOpMHUPOBAHHOCTH
yMEHUU CcOoOIIoaaTh
npaBuja

YceTHpn
orpoc,
TECTUPOBA



https://m.edsoo.ru/7f413b38

0.ru/7f413b3 9KOJIOTHYECKH HHE,

8 1eJ1ec000pa3zHoro TEPMUHOI
NOBE/ICHUS B OBITY U ormyec
TPYAOBOI KU

NEITENBHOCTH B IIEIIX | JUKTAHT
COXpaHEHHUs CBOETO
3I0POBBS U
OKpYXarolen
MIPUPOTHOM CPe/IbI,
0CO3HaBaTh
OIIACHOCTE
BO3JICHCTBUS HA
YKUBBIC OPTraHU3MBbI
OIPEICIIEHHBIX
OpraHUYECKUX
BEILIECTB, IIOHUMas
CMBICT TTOKa3aTelIs
[TJIK, mosicHSTh Ha
npuMepax Ccrocoobl
YMEHBIIEHUS U
MPEAOTBPALIEHUS UX
BpPEIHOTO
BO3JCHUCTBHUS Ha
OpraHU3M YEeJIOBEKa;
JUIST OOYYArOIITXCSI C
OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMU
3I0POBBS: YMEHHUE
MPUMEHSITh 3HaHUSI 00
OCHOBHBIX JJOCTYITHBIX
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METOIaX MO3HAHUS
BEILECTB U
XAMUYECKHX SBJICHHI;

Uroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34







IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4yeHus

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

[Ipeamer opranM4ecKor XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAYECHUE

Teopus cTpoCHHS OPraHUIECKUX
coenunenuii A. M. byrnepoga, eé
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o KiraccupuKauu
opraHnyeckux BemecTB. Homenkmnarypa
(cucremaTuveckas) U TpPUBHAIBHBIE
Ha3BaHUs OPraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHUU PAJT

Meran u 3TaH — npocTenire
MPEICTaBUTENMN aJTKAHOB

AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA

OTHIIEH W IPOIHJIEH — MPOCTEUIINE
MIPEACTABUTENH AJIKEHOB

[IpakTruyeckas padora Ne 1. «[Tomydenue
JTUJICHA U U3Y4YE€HUE €r0 CBOWCTBY

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. [omydyenue
CUHTETHYECKOTO KaydyKa M PEe3HHBI




AJIKMHEBIL: COCTaB U 0COOEHHOCTH
CTPOCHUA, TOMOJIOTHYECKHUI pAAa.

10 AneTuiieH — MpocTenIui
IIPEICTaBUTEND aJIKUHOB

1 Bbruuciienus o ypaBHeHUIO XMMHYECKON
peakuuu

12 ApeHnsbl: 6eH301 U TOIy0d. TOKCHYHOCTD
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
INPUHAAISKAIIMX K Pa3InYHbIM KJlaccaM
[IpupoHBIE HCTOYHUKH YTIIEBOIOPO/IOB:

14 MIPUPOHBIH ra3 U MOMyTHbIE He(TAHbIC
rassl, He()Th ¥ IPOAYKTHI €€ epepadoTKU
[IpupoHBIE HCTOYHUKH YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 v MOMYTHbIE HEPTIHbIE
rassl, He()Th ¥ IPOAYKTHI €€ epepadoTKU

16 KontponbHas padota mo pazaeny
«YTIeBoaopoab»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

13 MHoOroaTroMHbI€ CIUPTHI: TUIICHTIIUKOIIb
U TJIIMLEPUH
@DEeHOI: CTPOEHUE MOJIEKYJIBI,

19 ¢du3nuecKkre 1 XMMHUYECKHEe CBOICTBa,
IIPUMEHEHNE

20 Anbrerussl: GopMabIeTUA U

arerajgbIerua. AeTox




OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE

21 KHCIIOTBI: MypaBbUHAs U YKCYCHAs

2 [IpakTrueckas padora Ne 2. «CBoricTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK

23 [IPEICTaBUTENH BBICIIUX KapOOHOBBIX
KHCJIOT

24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeiiCTBHE
Crnoxuble 3(hUpbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCIOT. 'MAPOIIN3 CIIOKHBIX
a¢upoB

26 Kupsr: runpoans3, npuMeHeHHe,
OMOJIOTHYECKast POJIb KHUPOB
VYrieBobl: cocTaB, KiiacCH(pUKAIIHS.

27 Baxuerime npeacTaBuTeNu: TIIHOK03a,
bpykTo3a, caxaposa

)3 Kpaxman 1 nemnrono3a Kak npupoIHbIe
TTOJTUMEPHI
KonTponbHas paboTa mo pazneny

29 «Kucnopoaconepxaine opraHn4ecKue
COETUHEHUS»

30 AMWHBI: METUJIAMUH U aHUJIMH
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE

31 OpraHUYEeCKUEe COCTUHEHUS, NX
Onosorudeckoe 3HaueHue. [lentu sl

3 benku xak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCANHCHUSA




OCHOBHBIE TTOHSITUSA XUMHHU

33 BBICOKOMOJIEKYJISIPHBIX COETMHEHUIN !
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN. 1
[TnacTtmaccel, Kayuyyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
U3yYCHUS

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

XHUMHAYECKUM JIeMEHT. ATOM.
DJeKTpoHHAs! KOH(UTYpaIs aTOMOB

[Tepuonuueckuii 3axkoH u [lepuonuueckas
cucreMa XuMHueckux sementos /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOU
TEOPHUEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHUX AJIIEMEHTOB M MX COCTMHCHUI
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux 3yemMenToB /.M. MenneneeBa
B Pa3BUTHH HAYKU

Crtpoenue BeriecTBa. XUMUYECKast CBS3b,
e€ BU/Ibl; MEXaHU3MbI 00pa30BaHMs
KOBaJICHTHOH CBs3U. BoopoaHast cB3b

BanieHTHOCTh. DIEeKTPOOTPULIATEILHOCTD.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[IonsiTHE O AUCIIEPCHBIX CUCTEMAX.
HcTrHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10151 BELIECTBA B pACTBOPE




Knaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKUX COCAMHEHUU.
['eneTnyeckas CBSI3b HEOPraHUYECKUX
BEILECTB, PA3JINYHBIX KJIACCOB

Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHWYEeCKON U OPraHU4eCKON XUMHH.
3aKOH COXpaHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHHUs U NPEBPAILEHUs SHEPTUH IIPU
XUMUYECKHX PeaKLUsIX

Cxkopoctb peakiun. O6paTuMble peakium.
XUMHUYECKOE pAaBHOBECHE

10

[TpakTuueckast pabota Ne 1. «Brnusnue
pa3anuHbIX (aKTOPOB HA CKOPOCTh
XAMHYECKON PEaKIUm)

11

DIeKTpOTUTHYECKAS JHUCCOIHAITHS.
[TonsTne o Bonopoanom nokasatene (pH)
pactBopa. Peakunu moHHOTO OOMEHa.
I'maponn3 oprannueckux u
HEOPraHMYECKUX BEIIECTB

12

OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIE
peaxmun. [lousiTre 00 2NeKTpon3e
pacIiaBoB U paCTBOPOB COJIEH

13

KoHnTtponbHas paboTa mo pazaeny
«Teoperndeckre OCHOBbI XUMUUN»

14

MerTansl, uX MOJIOKEHHE B
[Teproauueckoii cUCTEME XUMHUYECKHIX
anemenToB 1. . MenpneneeBa u
0COOEHHOCTH CTpoeHus aTroMoB. O0mue
buznyecKre CBOKWCTBA METAIIIIOB




15

CniaBbl METAIIOB. DJIEKTPOXUMHUYECKUIN
P HAIIPSHKEHUH METaJIOB

16

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

17

XUMHUYECKUE CBOKMCTBA XPOMA, MEIU U UX
COCIMHEHUN

18

XUMHYeCKHe CBOMCTBA IIMHKA, JKeJie3a B UX
COCIUHEHUN

19

[TpakTiueckas pabota Ne 2. "Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
«Meramab»"

20

Hemerasibl, uX MOJI0KEHHUE B
Ilepronyueckoi CuCTEME XUMUYECKHX
anemenToB /. 1. Menpaeneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

Ou3nyecKue CBOWCTBAa HEMETAILIOB.
AnoTponusi HEMETAIUIOB (Ha MpuMepe
KHCIIOpO/Ja, cephl, pocdopa u yriepona)

22

XUMHUYECKUE CBOKCTBA TAJIOTEHOB, CEPbI U
NX COeIMHEHUH

23

XUMHYECKHe CBOMCTBA a30Ta, pocodpa u
UX COEIUHEHMI

24

XUMHUUYECKUE CBOMCTBA yIiiepoaa, KPEMHHUS
U UX COeTUHEHUN

25

[IpumeHeHne BaXHEUIINX HEMETAUIOB U UX
COEeTMHEHNN




26

O0001eHre ¥ cucTeMaTU3als 3HaHUH 110
Teme «Hemeramnsly. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACYETHI

27

ITpaktrueckas padora Ne 3. «Penenue
AKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
"Hemertambi"»

28

KoHTpoinbHas paboTta 1o remam
«Metamiae» 1 «HemeTamis»

29

Heopranunueckue u opranuueckue
kucnoTsl. Heoprannueckue u
OpraHMYECKUE OCHOBAHUS

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHu4eckue coennHenus. ['eneTnueckas
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponp xuMmuu B 00ecIieueHun
9KOJIOTHUYECKOH, SHEPTrEeTHUECKOHN 1
MUIIEBON 0€30MacHOCTH, Pa3BUTUH
M€eIUIMHBI

32

[TpencraBienus o0 OOIMMX HAYYHBIX
HNPUHIUIAX TPOMBILIIIEHHOTO MOJTyYEHHS
BO)XHEHIIINX BEIECTB

33

YenoBek B MHPEC BCIICCTB U MATCPHUAJTIOB

34

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34







