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IMOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOIero o0pa3oBaHUS
paspaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanpbHOll 00pa30BaTEIPHON MPOTPAMMBI CpeAHEro 00IIero oO0pa3oBaHUS
(®OIT  COO), mpencraBieHHbIXx B DenepadbHOM  TOCYAapCTBEHHOM
obpazoBatenbHoM ctaggapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
ydeOHOro mpeamera «XuUMHs» B 00pa3oBaTeIbHBIX opraHuzaiusx Poccuiickoi
deneparnuy, peaqu3yIONIUX OCHOBHBIE O00pa3oBaTelibHbIE IPOTPAMMBI, U
OCHOBHBIX TIOJIO)KeHUM «CTpaTerun pa3BUTHUS BOCIUTaHUS B Poccuiickoi
denepanuun Ha niepuoa 1o 2025 roma» (Pacnopsokenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOJAXOJOB K pa3paboTKe MporpaMMbl MO XUMHUHU, K OMPEACICHUIO
oO1ieit ctpaTeruu oOydeHHUs, BOCIIUTAHUS U PA3BUTHS 00YyJalOMMUXCS CPEICTBAaMU
yaeOHoro npeamera «Xumusi» 11 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTaBUIIU
koHuentyainbHple mnojiokeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
COJICp)KaHMs, PEe3ylbTaTOB OOyUYeHHS MU TpeOOBaHWN K YPOBHIO IOJATOTOBKHU
BBIITYCKHHUKOB.

XumMudeckoe oOpasoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpraHU3aIluM, SBISETCS HEOThEMJIEMOW YacThIO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM JTalloOM pealu3alid Ha
COOTBETCTBYIOIIEM €My O0a30BOM YypOBHE KJIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEeME XHUMHYECKOro o0O0pa3oBaHHMS. OTH I1IEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB MPHUPOJIBI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJloBeKa, a TaKke OKOJOTHUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3MI0POBBIO M TNPUPOAHOM cpeme. Peammsyercss xumudeckoe oOpa3oBaHUe
oOydJaromuxcs Ha YPOBHE CpeHEro OO0IIero o0pa3oBaHHs CpPeCTBAaMHU YUEOHOTO
npeaMeTra «XUMHS», COJEpKAHUE U TMOCTPOCHHUE KOTOPOTO OIPENCICHb B
nporpaMMe MO XUMHH C Y4ETOM crenuduKd HAyKHu XUMHUH, €€ 3HAueHUs B
MO3HAHWHM TPHUPOJBI U B MaTepUaIbHON >KMU3HU OOIIECTBA, a TaKXke C YYETOM
oOmuX T1eJed W TPUHIUIIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeiHero ob1ero oopaszoBanus B Poccuiickoit deneparuu.

XUMHS KaK AJIEMEHT CHUCTeMbl €CTECTBEHHBIX HAyK WUIPaeT 0CcOO0yI poJib B
COBPEMEHHOM ITUBWJIM3AIMK, B CO3JaHUU HOBOUM 0a3bl MaTepHAIBHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJaJ B (OPMUPOBAHKE PAIlMOHATBLHOTO HAYYHOTO MBIIIUICHHUS,
B CO3JlaHHE I[EJIOCTHOTO MPEJCTaBICHUS 00 OKPY)KArOIIeM MHUPE KaK O €IMHCTBE
IPUPOJBI U YeJIOBeKa, KOTopoe (GOpPMUPYETCS B XMMHU Ha OCHOBE IMOHUMAHMS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHUpPa, OCO3HAHUSA B3aUMOCBSI3M MEXKIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOYKHBIMU 00JIACTIMU MPUMEHEHUS.



TecHo B3aMMOJIEHCTBYSI C IPYITMMHU €CTECTBEHHBIMU HAyKaMH, XMMHs cTaja
HEOTHEMJIEMOI YaCThI0O MUPOBOM KYJIBTYPhl, HEOOXOAMMBIM YCIOBUEM YCIIEITHOTO
TpyJa W KU3HU KaxXIoro wiena ooOmectBa. CoBpeMeHHass XUMHUSA Kak Hayka
co3ujaTelibHasg, KaK Hayka BBICOKMX TEXHOJOTUW HamnpaBjieHa Ha pelIeHue
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CHIPHhEBOM,
HYHEPreTUYECKOH, MUIIEBON, FIKOJIOTHYECKON 0€30MacHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM C OOmMIMMM TENSIMU W NPUHIUIAMU CpPETHEro OOIIeTo
oOpa3oBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIHEIIHOTO BKJIIOYEHUS B KU3Hb COIMyMa, TPOJODKCHHUS
0o0pa30BaHus B pa3IMYHBIX 00JIACTSAX, HE CBSI3AHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBisronuMu  npeameTa  «XUMHsS»  SBISIOTCS  0a30Bble  Kypchl —
«Oprannueckass xumus» u «OOmas W HeEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITIOHEHTOM COZIEp>KaHUsl KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAYKH: cHUCTeMa
3HAHWM 10 HEOPTraHWYECKON XMMHM (C BKIIOUYEHHUEM 3HAHUM U3 00IIel XuMuu) u
opranudeckoil xumuu. GopMUpOBaHUE AAHHOW CHCTEMbl 3HAHWM NMPU U3YUCHUHU
npenMera o0ecreynBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCETO0 MHOTr000pas3us
BEIIECTB HA OCHOBE OOIIMUX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMUpOBaHA B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K U3YYeHHI0 Yy4eOHOro Marepuana H oO0ycloBJIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW HA  ONpeNeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeckoi XHWMHUH BEIIECTBa
paccMaTpHUBAIOTCA HAa YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPTraHHYECKHX
COCIMHEHMI, a TakKe Ha YPOBHE CTEPEOXMMHUYECKUX M DIECKTPOHHBIX
npelcTaBieHnit o cTpoeHun BemecTB. CBeleHUs 00 U3yd4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB /IO CIOKHBIX OMOJIOTHMYECKH
aKTUBHBIX COEIMHEHHH. B Kypce opraHmdeckoil XMMHHM TOJYYalOT pa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOT'O 00IIET0 00Opa3oBaHMs MEpBOHAYATLHBIC
NPEJICTABIICHUSI O XUMHYECKOW CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKOMN peaKIuu.

[lon HOBBIM yrjaoM 3peHHs B TpeaMeTe «XUMHUsS» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs H3YUYEHHBI Ha YPOBHE OCHOBHOro oOIIero o6pa3zoBaHUs
TEOPETUYECKU Marepuanl H (PaKTOJIOTHYECKHUE CBEIEHUS O BellecTBaX W
XUMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHuueckas
XUMHS» OOYYarOMIMMCSl TPEIOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTMYECKUX MO3UIIUH,



ry0Xe TOHSATh HMCTOPHYECKOE W3MEHEHHE (QYHKIMA OSTOro 3aKOoHAa — OT
o0o011aromei 10 0OBSICHSIIONICH U TPOTHO3UPYIOIESH.

Enunas cucreMa 3HaHWA O BaKHEWITUX BEIIECTBAX, MX COCTaBE, CTPOCHHH,
CBOWMCTBAaX W MPUMEHEHHH, a TAK)K€ O XUMHYECKHX PEAKIUSAX, X CYIIHOCTH H
3aKOHOMEPHOCTSIX TPOTEeKaHWs JomoiHsercs B kypcax 10 m 11 ximaccoB
DJIIEMEHTAMH COJICpKAHHS, HWMEIONIMMH KYJIbTYPOJIOTHYECCKHA W TPUKIATHON
XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT TIOHMMAHHUIO B3aWMOCBSI3M XHMHH C
APYTUMU HAyKaMH, PAacKphIBaIOT €€ pojb B IMO3HABATEIBHONW W MPAKTHYECKON
JESTEILHOCTH YEeJOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBXKEHUS K TIPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTUUECKUX TPHIOKEHUN XUMHUH, TTIOMOTAIOT
BBIMTYCKHUKY OPUCHTHPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobsieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIHBATh HH()OpPMAIUIO U
NpUMEHATh €€ [UIS TIONOJHEHWsI 3HAHWH, pEIMICHUS WHTEUIEKTYAIbHBIX U
AKCIIEPUMEHTATBHBIX UCCIIEIOBATENbCKUX 3a/1ad. B menoM comepikanue y4eOHOTO
npeaqMeTa  «XWMHS»  JaHHOTO  YPOBHS  W3YYCHHUS OpPHUEHTHPOBAHO  Ha
dbopMupoBaHrEe y OOYYarOIIUXCS MHPOBO33PEHYECKONW OCHOBBI Ui TIOHUMAaHUS
bunocodckux HIeH, TaKUX KakK: MaTepHaIbHOE €IWHCTBO HEOPTaHUYECKOTO |
OpPTaHUYECKOTO MHpPa, OOYCIOBICHHOCTh CBOMCTB BEHIECTB HX COCTaBOM W
CTPOCHHEM, TI03HABAEMOCTh TIPHUPOJIHBIX SBICHHA MYyTEM OKCIIEPHUMEHTa U
peIlleHus] TMPOTUBOPEYMH MEXIy HOBBIMH (aKTaMH M TEOPETHUYECKUMH
MPENOCEUIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUH 3KOJOTHYECKHX MpoOiem, a
TakKe mpobiemM cOepekeHUsT IHEPTEeTUIECKUX PECYPCOB, CHIPBS, CO3/IaHUsT HOBBIX
TEXHOJIOTHI U MaTEpHUaoB.

B murane pemeHuss 3amad  BOCIUTAHHS, PAa3BUTHS M COIUAIN3AINU
OOyJaroNIuXcsl MPUHATHIC MPOTPAMMON IO XHMHH TOAXOABI K OIPEICICHHIO
CONEp)KaHUS H TIOCTPOCHHUS TIpeaMeTa MpeIycMaTpuBaloT (QOpMHpOBaHUE
YHUBEPCATBHBIX YYeOHBIX JICWCTBHH, WMEIOMMX 0a30Boe 3HAYCHHUE IS
pa3IMUYHBIX BHJOB JESATCIHHOCTU: pEIICHWS TpoOJieM, TOWCKa, aHamu3a W
00paboTku nHMOpPMALINK, HEOOXOAUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUIECKON
M UCCIIeIOBATEILCKON JeATENFHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B IMO3HAHHH
XUMHH.

B mpaktuke mpernonaBaHuWs XWMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
0o0pa30BaHMs, TaK U HA YPOBHE CPETHETO 00IIero 00pa3oBaHus, IPH OIMPEICICHUN
COJIEPKATEIIbHON XapaKTepUCTHKU IIeJiel W3ydeHHUs TMpeaMeTa HarpaBlIeHUEM
MIEPBOCTECIICHHON 3HAYMMOCTH TPAAWIIMOHHO TMPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHAYECKON HayKu Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTHYCCKOU
JESTeILHOCTH YeNIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyIbTYpbl. C
METOJMYECKONH TOYKH 3pPCHHS TaKOW TOIXOA K ONPEICICHHIO IeleH H3ydeHUsI
TpeMeTa SIBIISIETCS BITOJIHE ONPaBIAHHBIM.



CornacHO JaHHOW TOYKE 3pEHUs TJABHBIMHU LEISIMU H3Y4YEHUS MpeaMmeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SABIAIOTCS:

e (QopmupoBaHHe CHUCTEMbl XUMHUYECKMX 3HAHUW KAk  BaKHEHIIEH
COCTaBIIAIONIEH €CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHS, (PyHIaMeHTaJbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHnIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHs U CTAHOBIICHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MMO3HAHMUS
BEIIECTB M XHUMHYECKUX peaklMi, HEOOXOIMMBIX ISl TNpUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHH,
MUMEIOIIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHON KU3HH;

e pa3BUTHE YMEHHUM U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO 3KCIEpPUMEHTa, COOJIOJIEHHEM TMpaBUI
6e30macHOro o0palleHus ¢ BeleCTBaMH.

Hapsiny ¢ atuMm, conepxaTelibHas XapaKTepUCTHKA LEJel U 3a/1ay U3ydyeHus
npeIMeTa B IporpaMme 1Mo XMMUU YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME cpelnHero odmiero oopazoBanus. CeronHs B
NpernojaBaHud ~ XMMHUM B OoNblIed  CTENEeHM OTHAETCS  MPEeIouTEeHUE
NPAKTUYECKON KOMIIOHEHTE COJAepKaHusd OOy4deHHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHU3alliK, BIIAJCIONIETO HE
HAaOOpOM 3HaHUM, a (PYHKIIMOHAIBHOMW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMU |
YMEHUSIMUA aKTHBHOT'O TIOJYYEHHs] 3HAHUN M MPUMEHEHUS MX B PEabHOW >KU3HU
JUTSL peUICHUS] TPAKTUUYECKUX 3a/ad.

B cBsi3u ¢ STUM mNpu M3Y4YEHHH TMpeaMeTa «XHUMHS» JOMHUHHUPYIOIIEe
3HaueHUE MPUOOPETAIOT TaKKUE LIETU U 3a]]a4H, KakK:

ajanTamnys 00y4yarouuxcsl K YCJIOBUSIM JUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMHpOBaHWE  HHTEIUIEKTYaIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX >KM3HEHHBIX CUTYalUsAX, CBI3AHHBIX C BEIIECTBAMHU U MX
IpUMEHEHHUEM;

dbopMupoBaHue |y O0O0y4aromIMXCs KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIMI), WMEIOIIMX YHUBEpPCAIbHOE 3HAYEHWE JUIsl Pa3jIMYHbIX BHUOB
JEeSTENbHOCTU: pEellleHus MpoOseM, MOUCcKa, aHaian3a U o0paboTku MHQOpMaIUH,
HEOOXOJUMBIX JUIsI TPUOOPETEHHUsS] ONbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TIO3HAHWUM XUMHUHU, a TaKkKe [JIs OIEHKH C TO3UIUI
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMUYECKHUX
IPOIIECCOB HA OPTaHU3M YeJIOBEKa U IPUPOIHYIO CPELy;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00YUYaOIIUXCs: CTIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIONH30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHUU JJIA MOUCKA U aHalu3a yuyeOHOU u
HAYYHO-TIONYJISIPHON MH(GOPMAIIMN XUMHUUYECKOTO COJIEPIKAHMUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YUAIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TMPOBEJECHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydalmuxca YOeKIEHHOCTH B T'yMaHUCTHYECKOM
HANPaBJICHHOCTH XHUMHH, €€ BaXXHOW POJM B PEIICHUU TIOOATBHBIX TpoOsieM
PaIMOHAILHOTO MPUPOIOTIONB30BAHUS, OTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUS] TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEper HOTro
OTHOIICHUS] K TPHUPOAE M CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUW MJIs NPUHATAS TPAMOTHBIX pEHICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOHOM mnaHe cpenHero oOIIero oOpa3oBaHUs MpeAMET «XHUMUS»
0a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HayuHbIe
IPEIMETH.

OO61ee 4ncio 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiseT 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heemto).



COJEPXAHME OBYYEHUA
10 KITACC
OPTTAHUYECKASA XUMUA

TeopeTnvyeckre OCHOBbI OPraHUYeCKON XUMHUHU

[Ipeamer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAYEHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MaTepuajioB. TeopHs CTPOCHHUS OPTraHHMYECKUX
coenuHenuid A. M. bytiepoBa, e€ ocHOBHBIE TIOJIO)KeHU. CTPYKTYpHBIE (hOPMYJIBI
OpraHWYeCcKUX BemecTB. [ oMosorus, wu3oMepus. XuUMHUYecKas CBSI3b B
OpraHUYeCKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenue o kiaccudpuKalluu opraHMYecKux BemiecTB. HoMeHkmaTypa
OpraHWYeCKUX COCJAMHEHUN (CHCTEMaThyecKkas) W TpPUBHAIbHBIE Ha3BaHUS
BOKHEUIIIUX MPEJCTABUTENICH KIACCOB OPraHUYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOIbl H3YUYCHHS BEIIECTB M HX IIPEeBpallcHUN:
O3HAKOMJICHHE ¢ OOpa3laMH OpPraHMYeCKHX BEIIECTB W MaTepuajaMh Ha HX
OCHOBE, MOJICTUPOBAHNUE MOJICKYJl OpPraHWYECKUX BEIECTB, HAOIOJICHUE U
OMHCaHNe AEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
Ipy HarpeBaHuu (TJIaBJIeHUEe, OOYTJIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKHUU psia. MeTaH W dTaH —
IPOCTEHININE TMPEICTABUTEIN alKaHOB: (U3MYECKHUE M XUMHUYECKHE CBOWCTBA
(peakiu 3aMelieHuss W TOpPEeHHs), HaXOXJAEHHWE B TPHUPOJE, IOIyYeHUEe U
IPUMEHCHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUHN Psll. DTUICH U TPOIMMICH —
NPOCTEHININE TMPEICTABUTEIN aJIKEHOB: (U3MYECKHUE M XUMHUYECKHE CBOWMCTBA
(peakiui THAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpATallUd, OKUCIEHUS U
MOJIMMEPH3ALINH ), TIOJTYYCHHE U TIPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 um meTwnOyranues-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKHE CBOWCTBA (peakius moiuMmepusanuu). [lomydyeHne CHUHTETHYECKOTO
Kay4dyKa U PE3HHBI.

AJIKMHBI: COCTaB U1 OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHUH Pl ALICTHIICH
— TPOCTEHUINIMIA TMpeCTaBUTENIh AJKHHOB: COCTaB, CTpOeHHE, (pu3nueckue u
XUMHUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TaJOTEHUPOBAHUSI, TUIpATAIIUH,
TOpPEHHUs] ), IOJTyYCHHE U TIPUMEHEHHUE.

Apenbl. beH3oi: coctaB, cTpoeHue, (PpuznuecKkue W XUMHUYECKHE CBONCTBA
(peakiuu TaJIOTeHUPOBAHUS U HUTPOBAHUS), TOJyYCHUE W NPUMEHEeHue. 1oryon:
cocmas, cmpoeHue, (uzuveckue U  Xumuueckue  ceolcmea  (peaxyuu
2ANIOCEHUPOBAHUSL U HUMPOBAHUS), NOJYyYeHue u npumenenue. TOKCUUHOCTh



apeHOB. ['eHeTHUYeckass CBSI3b MEXAY YIJIEBOJAOPOJaMH, NPUHAIISKANUMU K
pa3IMYHBIM KJIacCaM.

[IpuponHbIE HMCTOYHHUKH YTIIEBOAOPOIOB. IIpUpomHBIH Ta3 W MOMYTHBIC
HedTsHbIe Ta3el. Hedth u €€ mpoucxoxkaenue. CrocoObl nepepaboTku HedTH:
NIePeroHka, KPEKWHT (TePMHUYECKHN, KaTaTMTUYeCKUi), muponu3. [IpomayKTel
nepepaboTKu HEePTH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITYy. KameHHBIi
yroJlb U IPOAYKTHI €T0 TIepepabOTKH.

OKCIIepUMEHTAIIbHBIE METOABl H3YYCHHsI BEIIECTB M WX IPEBpaIleHUM:
O3HaKOMJIEHHME C oOpa3laMu IUTaCTMAcC, KaydyyKOB U PE3HWHBI, KOJUICKIUH
«Hedbte» wu  «Yromp», MoOIEIMpPOBAaHHE  MOJIGKYJ  YIJICBOIOPOJOB |
raJIOTeHONPOU3BOIHBIX, MTPOBECHNE NPAKTHUSCKON PabOoThI: MONydYeHHE STHIICHA
M U3y4eHHUE eT0 CBOWCTB.

PacuétHbie 3amaun.

Bbrancnenusi 1Mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00BEMa,
KOJINYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTAa PEaKIMd 10 M3BECTHBIM Macce,
00BEMY, KOJIMIECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM MPOTYKTOB PEAKITHH).

Kucaopoaconep:xamue opranndeckne coeInHEHUs

[lpenenpHBIE OMHOATOMHBIC CHHPTH. MeETaHOI U JTaHON: CTPOCHHE,
buznyecKkue W XUMHUYECKHE CBONCTBA (pEaKkIMM C aKTHBHBIMH METaJLIaMHU,
raJloreHOBOJIOPOJIaMH, TOpPEHHE), TNPUMEHEHHE. BOJOpOIHBIE CBSI3HM MEXKIY
MOJIEKYJIaMU CITUPTOB. J|eliCTBHE METaHOJIA U ATAHOJIA Ha OPTaHW3M YeJIOBEKa.

MHoOroaroMHple  COUPTHI. ODTWJICHIIIUKOJNb ©  TIUIEPHUH: CTPOCHHE,
buznyeckue W XUMHUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO  IICIOYHBIMH
MeTaJUTaMH, KaueCTBEHHAsl peaklds Ha MHOTOATOMHBIE CHHPTHI). JleiicTBue Ha
opraHu3M uenoBeka. [[puMeHeHne TIIMIEpHHA U ATHJICHTITUKOJIA.

deHON: CcTpOEHHWE MOJIEKYNbI, (QU3NYECKUEe ¥ XUMHUYECKHE CBONCTBA.
TokcuunocTh (henona. [Ipumenenue gpeHomna.

Anpnerunbl UM Kemowusl. DopManbAeTHI, AaIleTadbJCTUA: CTPOCHHUE,
bu3nyecKkue W XUMHUYECKHE CBOWCTBA (peaKIMHU OKHUCICHHUS W BOCCTAHOBIICHUS,
Ka4eCTBEHHBIC PEaKIINH ), TIOTYICHHE U IPUMECHEHNE.

OMHOOCHOBHBIE TIpelebHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAS U
YKCYCHAasi KUCIIOTBI: CTpOCHHE, (DU3MUECKHe W XMMHUYECKHE CBOMCTBA (CBOICTBa,
o0Iwe IS Ki1acca KHUCIOT, PeakIus dTepUPUKAIUH), TOJIyIeHHE U TTPUMEHEHHE.
CreapuHOBasi U OJCWHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KUCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe IeHCTBHE.

CnoxHuble 3QUpbl Kak MPOU3BOJIHBIE KAapOOHOBBIX KHCIOT. [mapomu3
CIIOKHBIX 3¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupo. buonorudeckas
POJIb KUPOB.




YrneBonmpl:  coctaB, KilaccHUKAIMSA ~ YIIIeBOAOB  (MOHO-, IH- W
nonucaxapubl). [oko3a — MpoCcTeHIuii MOHOCaXapua: OCOOCHHOCTH CTPOCHUSI
MOJICKYJIbI, (U3NYECKHe ¥ XHMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C
runpokcunom meau(ll), okucienne ammmadyHbIM pacTBopoM okcuma cepebdpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIFOKO3bl), HaXOXKIEHUE B MpPHPOJIE, MPHUMEHEHHE,
ounonormueckas poib. DorocuuTe3. pyKTO3a KaK U30MEpP TIIFOKO3HI.

Kpaxman u 1iemirono3a kak mpupoaHble monuMepbl. CTpoeHHe Kpaxmamna U
HeJuTroo3bl.  du3udeckrue W XUMHYECKHE CBOWCTBA Kpaxmana (THIPOJIH3,
Ka4eCTBEHHAS PEaKIUs C MOJIOM).

OKCIIepUMEHTAIIbHBIE METOABl H3Y4YCHHsI BEIIECTB M HMX MpPEBpaIleHU:
NpoBeCHHEe, HAOMIOJCHUE W OINMUCaHWE ICMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAa4YEeCTBEHHBIC PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHCICHHE 3TaHOJa
okcunoM Mmenu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIIMIIEPHHA C
runpokcunom menu(1l)), anmpaerunoB (OKMCIEHHE aMMHAYHBIM PAacTBOPOM OKCHIIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummomeircTBHE Kpaxmalla C HOJIOM),
MPOBEACHHUE MTPAKTUIECKON PabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

PacuétHbie 3amaumn.

Bbrancnenusi 1Mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA MM MPOAYKTAa PEaKIMd 10 M3BECTHBIM Macce,
00BEMY, KOIMIECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WM POAYKTOB PEAKITHH).

A30TCoaepKaIre OpraHNIeCKHe COSTMHEHUSI.

AMUHOKHCIIOTH KaKk aMpOTepHbIE OpraHnYecKue coeanHeHus. du3ndeckue
M XAMUYECKHE CBOWCTBA aMHHOKHCIIOT (Ha TpuMepe TIuIMHA). buomormueckoe
3HaYCHWE aMUHOKHUCIOT. [lenTumpl.

benkn kak mpuUpomHBIE BBHICOKOMOJICKYJSIpHBIE COeIMHEHUs. [lepBudHas,
BTOPUYHAS M TPETUYHAS CTPyKTypa OeikoB. XWMHUYECKHE CBOWCTBA OEIKOB:
THIPOJIN3, JICHATypaIlusl, Ka4YeCTBEHHbIC pEaKIny Ha OCKH.

OKCIIepUMEHTAIILHBIE METOABl H3YYCHHsI BEIIECTB M HMX IpPEBpaIleHU:
HaOJI0/ICHNE W ONMCAaHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpaIus OEIKOB MpU
HarpeBaHWH, [IBETHBIC PEAKIIUN OCITKOB.

BbicokoMoIeKyIsIpHBIE COeTUHEHHUST

OCHOBHBIC TOHSITUS XHMHU BBICOKOMOJICKYJSIPHBIX COCIMHEHUH: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPH3AINH, CPEIHSS MOJICKYJISpHAS
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIUHEHUH —
TOJTMMEPHU3AINS U TIOTUKOHICHCAITHSI.

OKCIIepUMEHTAIILHBIE METOABl H3YYCHHsI BEIIECTB M HMX IpPEBpaIleHU:
O3HAKOMJICHHE C 00pa3IamMu MPUPOIAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MeXnpeaMeTHBIE CBSI3H.



Peanmzarnusi MeXnpeIMeTHBIX CBSA3CH MPH M3YYeHWH OPTaHWYeCKOW XUMUU B
10 kiacce OCYIIECTBIISIETCS YEpe3 HCIIOJBb30BaHHE KaK OOIIMX eCTECTBEHHO-
HAY4YHBIX TOHSATUH, TaK M TIOHATHH, SBISIIONIMXCS CHUCTEMHBIMHU JJI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTecTBEHHO-HAyUYHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (PaKT, TUTIOTE3A,
3aKOH, TEOpHsI, aHaN3, CUHTE3, KiIaccu(UKAIHs, MePUOJUIHOCTh, HAOIOICHNE,
M3MEpEeHHE, YKCIIEPUMEHT, MOJICITUPOBAHHE.

®dwuszmka: wMarepus, DOHEprusi, Macca, aroM, OJJIGKTPOH, MOJIEKYIa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHoe COCTOSTHHE
BEIIeCcTBa, QU3MUECKUE BEIIMUNHBI U €IMHUIIBI MX N3MEPCHHUS.

buonorus: kmerka, opraHm3M, Ouocdepa, OOMEH BEIIECTB B OpTaHU3ME,
dboTtocuHTE3, OWOJIOTHMYECKH AaKTHUBHBIC BellecTBa (OCNKH, YTIIEBOIBI, JKHUPHI,
hepMeHTHI).

['eorpadusi: MuUHEpaIIbl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOIaeMbIe, TOIUIHBO,
pPECypCHI.

TexHomorusi: THUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHATIHHOTO IHUTAHUS,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIC U KOCMETHYECKHE TperapaThl, MaTeprallbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMMH

XUMUYECKUA dIeMeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAS
00o0j0uKa. DHEpPreTUYECKUe YPOBHHU, MOJAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeesieHrs 3JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAITUS aTOMOB.

ITepuonnueckuii 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKOHA U [leprmoamdeckoil cCucTemsl
xuMmuueckux aneMeHTtoB JI. M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB [0 TpynmaM H IepUoaaM.
3HayeHUe NEePUOAUYECKOTO 3aKOHA B Pa3BUTHUHU HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHYECKOW CBS3U
(koBaJIeHTHAsI HEMOJISIpHAS W TIOJIIpHAs, MOHHAs, MeTajuTndeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJCHTHOH XHMHUYECKOW CBsI3M (OOMEHHBIHW M JOHOPHO-
akienTopHeiil). Bomopoanas cBsA3b. BajleHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenienp okuciaeHus1. MoHbBI: KATHOHBI M aHUOHEI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO ~ CTPOC€HHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIUUECKON PEIIETKHU.

[TonsaTne o aucnepcHbIX cucTeMax. VICTHHHBIE W KOJUIOWHBIE PACTBOPHI.
MaccoBas 10Jis1 BellleCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCJIMHEHMH. Homenkmnartypa
HEOpPraHWYECKUX BelecTB. ['eHeTHdeckass CBA3b HEOPraHWYECKUX BEIECTB,
MPUHAICKAIMX K PA3TMYHBIM KJIACCaM.

Xumudeckas  peaknusa. Knaccudukanws  XUMHUYECKUX — peakiuid B
HEOPraHWYECKONW W OpPraHMYeCKONW XUMHMHM. 3aKOH COXpPAHEHHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUM TTPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3MuHbIX (pakTopoB. OOpaTtumbie
peakuuu. XHUMHYECKoe paBHOBecue. DaKTOphl, BIUAIONIME HAa COCTOSHHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnektponuTnyeckas aucconuanus. CUibHBIC U cla0bie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCIIasl, HEUTpaJIbHAs, IETIOYHAS.

OKuCIUTENIbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

OKCIEpUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W WX MPEBpAILLCHUN:
neMoHcTpanusa taonui «llepuoandeckas cucrema xumuueckux sjaementos . U.
MeHnneneeBay, U3ydeHHUE MOJeNied KPUCTAJUTMYECKUX PEMIETOK, HAOMI0JeHUE U
omMHCaHue AEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOR (pa3iioKeHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaIU3aTOPa, OMPEAECICHUE CPEelibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIWKATOpA, pEaKIMd HOHHOTO OOMeHa),
POBECHUE MPAKTUUECKON paboThl «BiusiHue pa3muuHbIX (DAKTOPOB HA CKOPOCTh
XUMUYECKOU peaKIum.

Pacuérnrle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKMX pEaklHWil, B TOM YHCIE
TEPMOXUMHUYECKHE PACUEThI, PAacU€Thl C MCIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIST BEIIIECTBAY.

Heopranuueckasi xumusi

Hemeramnel. Ilomoxenue HemeraiuioB B Ileproamyeckon  cucrteme
xumudeckux asnemeHTtoB JI. M. MenneneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3NYECKUe CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETAUIOB (Ha mHpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XHUMHUYECKHE CBOMCTBA BaKHEHIITUX HEMETAJIOB (TalloT€HOB, CEphI, a30Ta,
dochopa, yrimepoga W KpeMHHS) U HUX  COSAMHEHUM  (OKCHOB,
KHUCIIOPOJICOAEPKAIINX KUCTIOT, BOJOPOIHBIX COSTUHEHUN ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIOB U UX COCAUHECHUM.



Metamibl. Ilonoxxenue metraiioB B Ilepuoanueckoil cucteMe XUMHUUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTU CTPOCHHS JIEKTPOHHBIX 000J0UEK
aToMoB MetauioB. Ob6mue ¢uzndeckue cBoricTBa MeTaioB. CIjiaBbl METaJIIOB.
DNEKTPOXUMUUECKUIN Pl HAMPSIKEHUN METAIIIOB.

XUMHYECKHE CBOWCTBA BAXKHEHIIUX METALIOB (HATPHUM, KaJIMM, KaJIbIIH,
MarHui, aTlOMUHUM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHCHUI.

OO6mue crmocoObl ToydeHus: MeTauioB. lIpuMeHeHre MeTalloB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W WX MPEBpAILLCHUN:
U3y4YeHHe KOJUJIEKIIMU «MeTauibl U CIUIaBbl», 00pas3IoB HEMETAIJIOB, PEIICHUE
AKCTIIEPUMEHTAIBHBIX 3a/a4, HaOJI0JIeHHEe W OINHCAaHUuE JIEMOHCTPAIlMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJECHCTBUE THUIPOKCHA ATIOMHUHHUS C pacTBOpaMu
KHUCJIOT U IIeJIoueid, KaueCTBEHHbIE PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

PacuéTHpic 3amaun.

Pacuétel Maccel BemecTBa WM 00BbEMA ra3oB IO HW3BECTHOMY KOJIIMYECTBY
BEI[ECTBa, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
pacu€Thel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OTHO
U3 BEILECTB UMEET MPUMECH.

XHUMHA ¥ )KU3Hb

Pons xuMum B oOecrieyeHUH 3KOJOTHUYECKOM, YHEPreTUYECKON U THIIEeBOM
0€301acHOCTH, pa3BUTUM MeAuIMHBL. [loHATHE O HAyYHBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKITUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX TPHUHIUIIAX TPOMBIIIJIEHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEpPUANIOB: BaXKHEWIIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIMOHHBIE MaTepuajbl, KpacKh, CTEKJIO, KepaMmHKa,
Matepuaibl Uil JIEKTPOHUKH, HAaHOMAaTepHallbl, OPraHUYEeCKUE U MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUS U 30pOBbE YEJIOBEKA: MpaBUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBmiia 0€30MaCHOT0 UCIIOIB30BaHUS MPENapaToB OBITOBOM XUMHUU
B IIOBCEIHEBHOM KH3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus  MeXnpeaMETHBIX  CBS3€H MpU  HM3yYeHHH  oOOmed W
Heopranmueckoi xumuu B 11 Kitacce oCyIIeCTBIAECTCS 4epe3 UCIOJIb30BAaHUE KaK
OOIIMX ECTECTBCHHO-HAYUYHBIX TOHATHH, TaK W TIOHSATUN, SBJISIFONTAXCS
CHUCTEMHBIMHU JIJISI OT/ACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHHTe3, KiaccuuKaius, I[epUOIUIHOCTh, HAOII0EHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBICHUE.



dusnka: MaTepusi, JHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJICKYJIa, YHEPTETHYECKUN YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, (PU3MUECCKHE BEIUUMHBI U €IMHHUIIBI UX
U3MEPEHUSsI, CKOPOCTb.

buonorusi:  kjeTka, oOpraHu3M, DJKocHcTeMa, Owocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOJIBI, MMOJE3HBIC UCKOMAeMbIe, TOTUIMBO,
pECYpCHI.

TexHoMOTHS: XUMHUYECKasl MPOMBIILICHHOCTh, METAJTyprus, MPOU3BOICTBO
CTPOUTENIBHBIX MAaTepHajioB, CEIbCKOXO3SHCTBEHHOE TPOU3BOJCTBO, IHIIEBAs
IPOMBIIIJIEHHOCTh,  (hapMalleBTHYECKass  MPOMBINUICHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKHUX TpernaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAJIOB,
ANIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMEI I10 XM
HA BA30BOM YPOBHE CPE/ITHEI'O OBIIETI'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHHMS K pe3yiabTaTaM OCBOCHUS
OOy4YaroImMUMHCS TPOTrpaMM CpeIHEro oO0mero ooOpa3oBaHUsi (JUYHOCTHBIM,
METanpeIMEeTHBIM U MpeaMeTHbiM). HaydHo-meTroauueckol OCHOBOW IS
pa3paboTKH TUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEr0o OOIIEero
00pa30BaHuUs SABISIETCS] CUCTEMHO-IESATETbHOCTHBIN TOIXO/I.

B cooTBeTCTBMHM € CHCTEMHO-ACSATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTATOB OCBOCHHMS TpeIMeTa «XUMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHE OO0YYaIOIUMHUCSI POCCUHUCKOW TPakIaHCKOW HIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIMYMe MOTHBAIIMU K 00yUYEHUIO;

IIEJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUHN JIMUYHOCTH HAa OCHOBE
KJTIOYEBBIX [IEHHOCTEN U UCTOPUUYECKUX TpaIUulluii 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOEHU
JEeSTEIBHOCTH II€HHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, TMPUCYIIUMH EJIOCTHON
CUCTEME XHUMHUUYECKOT0 00pa3oBaHUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIOCOOHOCTH CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOEHUS MpeAMeTa «XUMHS» JTOCTHTalOTCS B
€ANMHCTBE Y4YeOHONW ¢ BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJleaJJaMUd POCCUHCKOTIO TPa)XJTaHCKOTO OOIIECTBA, NMPUHATHIMU B OOIIECTBE
HOpMaMM W  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpoIeccam
CaMOTMO3HaHMUs, CaMOpPa3BUTUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHUS MpeaMera «XHUMHS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTUYECKOW J1€ATETbHOCTH
oOy4aromuxcs Mo peaju3aly MPUHATHIX B 00IeCTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

OCO3HAHMS 00YYAIONIUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NpPEJICTaBIICHUsI O COLMAJIbHBIX HOpPMax U TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY W
apryMeHTBI JPYTUX MPU aHAIN3E PA3IMYHbIX BUIOB YUYEOHON e TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHNSA

[IEHHOCTHOT'O OTHOIIEHHS K MCTOPUYECKOMY M HAy4YHOMY HACJEIUI0
OTE€YECTBEHHON XUMHHU;

YBaXEHUSI K TMPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH U TPAKTUYECKOTO
NPUMEHEHUS] XMMUU, OCO3HAHHS TOTO, YTO JOCTHXKEHHMS HAayKH €CTh pe3yJbTaT
JUINTENTFHBIX ~ HAOMIOACHHUHM, KPOMOTJIMBBIX  JIKCIEPUMEHTATbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca M I03HABATEJIbHBIX MOTHBOB B TOJYYEHUH M TMOCIEAYIOIIEM
aHanu3e MHPOpPMALMU O TEPEIOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMHH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBApHILEH C
MO3UIMH HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHWE IMOCJIEICTBUM 3THUX
MOCTYIIKOB;

4) popMuUpPOBaAHUSA KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTeM 370poBOTO W 0Oe3omacHoro obpasza IKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOJIrOICHUST TIpaBWJI O€30MacHOr0 OoOpallleHHs C BeleCTBaMU B OBITY,
MOBCEJHEBHOM JKU3HU U B TPYAOBOM JEATEIHLHOCTH;

NOHMMAHHUS IEHHOCTH TMPaBWI WHIWBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJIEHUS B CUTYAIUAX, YIPOKAIOIIKX 3/J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN U HENMPUATUS BPEAHBIX MPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIEAO0BATENbCKOM
NEeSTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JPYrMX BHIAX
NS TEebHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE B PEIICHUH MPaKTHYECKUX 3ajaad
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTHICCKOMY M3YUYCHHIO MPO(eCcCHil pa3imuyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHHH 110 XHMUH;

YBaXXCHUS K TPYLY, JIIOJISIM TPYy/Ia U pe3ysibTaTaM TPYJA0BON JACATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYaJIbHOH TPacKTOPHH
oOpa3oBaHus, Oyaymied mpodeccuu W peanu3alud COOCTBEHHBIX JKU3HCHHBIX
IUTAHOB C YY€TOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U
noTpeOHOCTEeH 00ITIeCTBa;

6) 3K0J10TrMYeCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCOO0pa3HOTO OTHOIICHUS K TPHUPOJIe, KaK HCTOYHHKY
CYIIECTBOBAHHMS JKU3HHU Ha 3eMJIe;

MOHMMAaHHUS TJOOAJIBHOTO XapaKTepa AKOJOTHYCCKUX TIPOOJIeM, BIHSHHS
HKOHOMHYECKHUX IMPOIICCCOB Ha COCTOSTHUE TTPUPOTHON U COITUAIIBHON CPEIbI;

OCO3HAHHMS HEOOXOMUMOCTH MCIIOJNB30BAHUSA OCTIDKEHUM XUMHH IS
PEIICHHS BOIIPOCOB PAIIMOHATIBLHOTO TPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEIPHATHS JEHCTBHM, TNPHHOCAIIUX Bped  OKPYKAIOIICH
NPHUPOJTHON Cpefie, YMEHHsI IPOTHO3UPOBATH HEOJArONPHUSATHBIC 3KOJIOTHUYCCKHE
HOCIICJICTBUS MPEATPUHUMAEMBIX JICHCTBUI U TIPEIOTBPAIATh HX;

HAJIMYUS Pa3BUTOTO 3KOJOTHUYECKOTO MBIILICHHUS, YKOJIOTHUYECKOH KYIbTYpHI,
OIIbITa NESITEILHOCTH DKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI MMM B ITO3HABAaTEIbHONH, KOMMYHHUKATHBHOW W COIIMAJIBHON
NPAaKTUKE, CIOCOOHOCTH W YMCHHS AaKTUBHO TIPOTHUBOCTOSITH HJICOJIOTHHU
xemodoouu;

7) IEeHHOCTH HAYYHOT 0 TIO3HAHMS

c(OpPMHPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOMW MPAKTUKH;

NOHMMAaHHUS CIeNU(PUKH XUMUHM KaK HayKH, OCO3HaHHS €€ poJin B
(GOpMHpPOBAaHUY PAlMOHAIBHOTO HAYYHOTO MBIINIICHUS, CO3JIaHUU IIEJIOCTHOTO
IpEeJICTaBIICHUsT 00 OKPYXKAIOIIEeM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W peHICHUU MpoOJIeM COXpaHCHHUS
IPHPOJTHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  OCOOOW 3HAYUMOCTH XHMHH IS COBPEMCHHOMU
UBUJIM3AMA: B €€ TyMaHUCTHYECKOW HANpPABICHHOCTH W Ba)XXHOW pOJIM B
CO371aHUHU HOBOM 0a3bl MaTepUATbHOW KYJIBTYPHI, PEIICHUH III00aIbHBIX TIPOOIEM
YCTOWYUBOTO Pa3BUTHS YEIIOBEUYCCTBA — CBHIPHEBOM, DHEPreTUUCCKOM, MUIICBON H
HKOJIOTHYECKON 0€301acHOCTH, B PAa3BUTHH MEIHUIIMHBI, OOCCIICYCHHH YCIOBUI
YCHEIIHOTO TPyJa M OSKOJOTHYSCKH KOMQPOPTHON JKM3HU KaXKJIOTO 4ICHA
00IIIeCTBa;

CCTCCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: IIOHUMaHHUS CYIIHOCTH METOJOB
MIO3HAHUS, WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh



NoJydyaeMble 3HAHUA U1l aHAIM3a U OOBSICHEHHUS SBJICHUI OKPY>KAIOIIEro MUpa U
POUCXOAIIUX B HEM U3MEHEHUN, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEeHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKUE 3HAHMS IS
penieHus NpoosieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTepeca K MO3HAHUIO U UCCIIEA0BATENHCKON JIeATeTbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSIM Tpy/Aa B pa3nuyHbIX chepax npodeccuoHaIbHOM
TSI TEIHLHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MeranpenMeTHble pPe3yJdbTaThl OCBOEHUS Y4eOHOTO MpeaMmeTra «XuMus» Ha
YpOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HauYMMble 1 (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYYArOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEeAMETHbIE) OOIEHAayUYHbIE TMOHITHS, OTpaKaroIlue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpA M CHEHU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIeCTBO, SHEPTHUs, SIBJICHUE,
IpoIecc, CUCTeMa, HaAyYHbIA (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UcciiejoBaHne, HaOI0IeHnEe, U3MEpPEHUE, IKCIIEPUMEHT U IpyTHUe);

YHUBEpCaJIbHbIE Y4eOHbIe NedcTBUS (TO3HABaTEIbHBIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue G yHKIHMOHATIBEHON
IPaMOTHOCTH U COITUATBHOM KOMIETEHIIMN 00y4YarOIIUXCS;
CIIOCOOHOCTD oOy4Jaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PECHUECKHE 3HAHUS M YHUBEpCAJbHBIE yueOHbIE
JNEUCTBUS B MTO3HABATEILHOU U COIMANIBHOM MPAKTHKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXarOT OBJIAJCHHE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMH, KOMMYHUKATHBHBIMU U  PETyJIATUBHBIMU
JIEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH Y4eOHBbIMH MO3HABATEJbHBIMH
JAeHCTBUSIMU:

1) 6a30Bble JJOrHYecKHe JedCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEIISAMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JJOTMUYECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKU TOHSITHW U YCTAHABIMBATHh MX B3aMMOCBSA3b,



UCITIOJIb30BaTh COOTBETCTBYIOIIHME TOHATHUS Il OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBLIOMpATh OCHOBAaHMS U KPUTEPUU I KIacCU(PUKAIMU BEIIECTB H
XUMUYECKUX PEAKIIHIA;

yCTaHABIMBaTh MPUUYUHHO-CIEJACTBEHHBIE CBS3M MEXKIY H3y4ae€MbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKHE pACCyXJeHHs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTpUBaEMbIX
SBJICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHS;

NPUMEHSTHh B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMHUHU CUMBOJINYECKHUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUYecKas ¢Gopmysia, ypaBHEHHE XUMHYECKOU
peakIuu — TIPU PEIICHUU Y4eOHBIX IM03HABATENbHBIX M TMPAKTUUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3Yy4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOIO MO3HAHUSA BEUIECTB M XUMHUUYECKHX
peaKIuu;

dhopMyIHpOBAThH IS U 3a/1a49K UCCIIEIOBAHUS, UCTIOIB30BaTh MTOCTABICHHBIC
U CaMOCTOSITEIbHO CGhOPMYJIUPOBAHHBIC BOMPOCHI B KauyecTBe HMHCTPYMEHTA
MO3HAHMS U OCHOBBI i1 (DOPMUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABMILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUM;

BJIQJICTh HABBIKAMHM CaMOCTOSITEJIBHOIO IUJIAHMPOBAHUS W TPOBEICHUS
YYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSTENIbHO TMPOTHO3UPOBATh €ro pe3yibTaT, (HOpMYyIHpOBaTh
0000ITIeHNs ¥ BBIBOBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YIbTATOB MCCIICI0BAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHWUYECKOW HCCIeTOBATEILCKOM U MPOEKTHOM
NEATeIbHOCTH, TMPOSBIATh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PELICHUS MNPaKTUYECKUX 3a7ady, MNPUMEHCHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS.

3) paboTa ¢ undopmaumeii:

OPUCHTHPOBAThCA B PA3JIUYHBIX HMCTOYHMKAX WHMOpManuu (HaAy4dHO-
NOMyJIApHasE JUTepaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPaBOYHBIE IOCOOUS,
pecypebl MHTEpHETA), aHATUM3UPOBATh WHQPOPMAITUIO PA3IUYHBIX BUIAOB U (OpM
peCTaBICHNUS, KPUTHYECKHU OILICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTHUBOPEUUBOCTb;



bopMyIUpOBaTH 3aMPOCHl U MPUMEHATh PAa3IMYHBIE METOIBI TIPHU TOWCKE H
orbope wuHpOpPMAIMKA, HEOOXOAUMOW ISl  BBIMOJHEHUsS] YYEOHBIX 3ajad
OIpeIeNIEHHOTO THTIA;

npuoOpeTaTh OMBIT HCIOIB30BAHMS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA U PA3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITETLHO ~ BBHIOMpATh  ONTHUMAIBHYIO  (HOpMY  TpEACTaBICHUS
uHdopManmu (cXeMbl, rpadyKH, JUArPaMMbI, TAOJIUIIbI, PUCYHKHU U APYTHE);

UCTIOh30BaTh HAYYHBIA S3BIK B KadyecTBE CpEACTBa MpU padore ¢
XUMHAYECKOW WHOpMAIHe: MPUMEHATh MEXIpeaMeTHble ((u3mueckue U
MaTeMaTUYECKUE) 3HAKU ¥ CHMBOJIBI, POPMYJITBI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIOBh30BaTh M TPeoOpa3oBBIBATh 3HAKOBO-CHMBOJIMUECKHE CPEIICTBA
HaTJISTHOCTH.

OgiafieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKAaeMOW TEMBbI B XOJ€ IUAJIOTa W/WIH
IUCKYCCHH, BBICKa3bIBaTh  HUACH, (OPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHTEIFHO BBITIOJTHEHUS TPEII0KCHHOH 3a1a4u;

BBICTYIIATh C MPE3EHTAIMECH pPe3yJbTaTOB TO3HABATEIHHOW JESITETHLHOCTH,
TIOJTYYSHHBIX CAMOCTOSATEIHHO I COBMECTHO CO CBEPCTHUKAMU TTPH BBHITIOITHEHUH
XUMHUYECKOTO SKCIIEPUMEHTA, TPAKTHUECKON pabOThI TIO0 MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaH3alli YIeOHOTO MPOCKTa M (POPMYITUPOBATH BHIBOIBI
M0 pe3yibTaraM IMPOBEAEHHBIX HCCICAOBAHUN IyTEM COTJIACOBAHUS TO3HMIMNA B
Xo/1e 00CyX/IeHUs 1 00MEeHa MHEHHUSIMHU.

OgiaieHHe YHUBEPCAJBHBIMHU PEryJIsTHBHBIMH J€CTBHSIMHU:

CaMOCTOSITETTFHO TUIAHUPOBAaTh W OCYIIECTBISTh CBOKO TI03HABATEIBHYIO
JeSTeNLHOCTD, ONpeaelsis e€ IeNd W 3aJadd, KOHTPOJIMpPOBaThH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TIpeJlaraeMblii aNTOpPUTM JIEHCTBUH TpH
BBIMIOJITHEHUN YyYEeOHBIX M WCCIEJOBATEIbCKUX 3a/ad, BBIOMpATh HamOojee
3¢ (dEeKTUBHBIN Croco0 WX peIIeHHs ¢ YY4€TOM TONyYeHHUs HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKUX PEAKITUSX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH NEATEIHPHOCTH Ha OCHOBE CaMOaHalln3a
M CAMOOIICHKH.

INPEJMETHBIE PE3YJIbTATBI
10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuueckass XUMHS»
OTpaXkaroT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHHM O  XMMHYECKOM COCTaBIAIONICH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMUHU B TIO3HAHUU SIBJICHUUN



npupoabl, B  (GOPMHUPOBAHUU MBIIUIEHUS H  KYJIbTYpPHl JIMYHOCTH, €€
(GyHKIMOHATBHONW IPAMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs TPAKTUYECKUX 3a1ad
M 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPHUPOIHOM
cpene;

BIQJICHHE  CHCTEeMOW  XHUMHYECKMX  3HAHUW, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIME TOHATUA (XMMHUYECKHM DIIEMEHT, aToM, JJEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpalIEHHAs), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEpPOIHBIM CKeJeT, (YHKIMOHAIbHAs TpYyIIa,
pajuKai, U30MepHs, U30MEphl, TOMOJIOTUUECKHUI Psifl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHACTIOPOJ W a30TCOJEpKalllie COEIUHEHHs, MOHOMEp, TOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHHS
opranndeckux BemectB A. M. BbyTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XUMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE MOHMMAaHUS TPUYUHHOCTH W CUCTEMHOCTH XUMHYECKHUX
ABJICHUN, (PAKTOJIIOTMUECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, TMOJYyUYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YeJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBISITH XapaKTepHbIE MPU3HAKK TOHSITHM,
yCTaHaBIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOUIUE TOHSTHS MpU
ONHMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHMYECKUX COSTUHEHU;

c(OpMHPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYEeCKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PpEaKIuH,
U3rOTaBIMBATh MOJENIM MOJIEKYJI OPTaHMYECKUX BEIIECTB ISl MIUIIOCTPALMU HX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUSI;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWMBATH MPUHAJJIC)KHOCTh H3YYEHHBIX
OpraHMYeCKUX BEIIECTB MO0 HMX COCTaBY M CTPOEHUIO K OINpeAcIEHHOMY
KJIaccy/Tpymnne CoeAuHeHU (yrieBOAOPOMAbl, KHUCIOPOI U a30TCOIEpKalue
COCIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS), JaBaThb WM Ha3BaHUA IO
cuctematnueckoit Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAILHBIC
Ha3BaHMS OTJEIbHBIX OPraHMYECKHX BEIIECTB (PTHJIEH, MPOIHIEH, alleTUJICH,
ATUJICHIJIMKOJb, TJIHMIEPUH, (eHos, (popmanbIerui, ameTaabIerua, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJIOTa, CTeapUHOBAs KUCIIOTa, TII0K03a,
bpyKTO3a, Kpaxmal, IeJUTI003a, TIUIUH);

c(OpPMHUPOBAHHOCTh YMEHHMsI OINpPEACNSITh BHABl XUMHYECKOW CBSI3U B
OpraHMYECKUX COSAMHEHUSX (OAMHAPHbBIE U KpaTHbBIE);



c(hOpMUPOBAHHOCTL YMEHHUS TPUMEHATH IIOJOKECHHUS TEOPUU CTPOCHHUSI
oprannuyeckux BemecTB A. M. bytiiepoBa 1151 00bsICHEHNS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHUSI MACChHI BEIECTB;

chOpMHUPOBAaHHOCTh  YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3ndyecKkre M XUMHYECKHE CBOMCTBA THIUYHBIX IPEICTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 9TaH, JTWJICH, MPOIUJIEH, alleTUJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, 3TAaHOJ, STUJICHIJIUKOJb,
JIMIEpHUH, (EHOJ, aleTalIbJIeTH/l, MypaBbUHAsI M YKCYCHas KHUCIJIOTBI, TJIIOKO3a,
Kpaxmal, [eJITI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WUTFOCTPUPOBATh TEHETHUYECKYTO
CBSI3b MEXIYy HUMHU YpPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUN C
UCITOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUsI XapaKTepHU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi (HepTh, MNPUPOAHBIA Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
IPaKTUYECKOE MPUMEHEHHUE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHHUS TI0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00BbEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WM MPOIYKTa
peakIMu 10 H3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIUH);

chOpMUPOBAaHHOCTh YMEHHMH BJIaJETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
MeTOJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbBIX B XUMHUHU TIPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJIICHUN (HaOJ0IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHHUE),
UCIIOJI30BaTh CHUCTEMHBIC XHMHYECKHUE 3HAHHS ISl TPUHATHS PEIICHHH B
KOHKPETHBIX JKHU3HEHHBIX CHUTyaIlUsX, CBS3aHHBIX C BEIIECTBAMH U HUX
IPUMEHCHHUEM;

c(hopMHUPOBAHHOCTb YMEHUM COOIOJATh MPaBHJIa MOIh30BAHUS XUMUUYECKOM
MOCYJION W Ja00paTOpHBIM 00OpyJAOBaHUEM, a TaKXe IpaBWia OOpalleHus ¢
BEI[ECTBAMHU B COOTBETCTBUM C WMHCTPYKIIUSIMHU I10 BBITTOJTHEHUIO JIaOOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBINOJHATh XUMHYECKUM
AKCTIEPUMEHT (TIpEeBpaIleHUs] OPraHUYECKUX BEIIECTB MPYU HarpeBaHUH, TOJIyUCHUE
ATUJIEHA U W3Yy4YEHHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PpEaKIMd OPraHUYECKUX
BEIIECTB, JICHATypalus OEJIKOB NpH HAarpeBaHUH, I[BETHHIC PEaKIMu OCIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHMKA O€30MaCHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMU U J1TA0OpAaTOPHBIM O0OpPYAOBaHUEM, TPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (GopMe 3alucCHu ypaBHEHUU COOTBETCTBYIOIIHMX
peakiuii u GOpMyJIHPOBAThH BEIBOJLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(OpMaIIMIO, TOJIy4aeMyK0 W3 pPa3HBIX HCTOYHHUKOB (CpeiCTBa MacCOBOM
uHdopMmanmu, MHTEpHET U Apyrux);



chOpMHPOBAHHOCTH ~ YMEHMHA  COONIOAATh  MpaBWiia  HKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY M TPYIOBOM JEATETbHOCTH B IEJAX
COXpAaHEHHUS] CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JEHUCTBHSI HA >KUBBIE OPraHU3MBbI OIpPEAENIEHHBIX OPTraHUYECKUX
BEIIECTB, MoHUMas cMbica mnokasarens [IJIK, moscHaTh Ha mpuMepax CrocoObI
YMEHBIIECHUS W TPENOTBpAIllEHUs HMX BPEAHOTO BO3JACHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIsi OOY4YalOIIUXCS ¢ OTPAHMYECHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAaHUA 00 OCHOBHBIX JOCTYNHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUM;

JUISL  CJIENBbIX W CIa0OBUIANIUMX OOYyYaroUIUXcs: YMEHHE HCIOJIb30BaTh
penbepHO-TOUEeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins s 3anucu XuMHYECKUX

dhopmyiL.
11 KJIACC

[IpenmerHble pe3yabTaThl OCBOSHMsSI Kypca «OOmas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XUMHU B TIO3HAHUU SIBJICHUU
npupoabl, B  (GOPMUPOBAHWUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €&
(YHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAMMOM JIJIS PEIICHHS TPAKTUUECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPHUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe TOHATUS (XMMHUYECKHM 3JIEMEHT, aToOM, W30TOomN, S-, p-, d-
AJIEKTPOHHBIE OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJIAPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAS, METAJUTMUECKas, BOJIOPOJIHAS ), KpUCTAJUTMYECKas PEIIETKa,
TAMBl  XMUMUYECKUX  PEAKLUMH, PacTBOpP, IJICKTPOIUTHI,  HEIJICKTPOJMTHI,
AJIEKTPOJIUTUYECKAsT JUCCOLMAIUSA, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW pEaKIMH, XUMHUYECKOE PaBHOBECHE);, TEOPHUH W 3aKOHBI (TEOpHs
AJICKTPOJIMTHYECKON Aucconumanuu, nepuoanueckun 3axkon J[. M. Menpaeneesa,
3aKOH COXPAHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHMS W MPEBPaIICHUs] SHEPTUU
IpyU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XHMUH,
MHUPOBO33PEHYECKUE 3HAHUA, JIEKAIME B OCHOBE NMOHHWMAaHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHMUYECKHX SIBICHUM, (PAKTOJIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH M 0€301MacHOM MCTOJIb30BaHUU BKHEUIIINX HEOPTaHUUECKUX
BEIECTB B OBITY U MIPAKTHUECKOH JEATEILHOCTH YEIOBEKA;



c(hOpMHUPOBAHHOCT, YMEHHUM BBISBIISATH XapaKTepHbIE TPU3HAKUA TTOHSATHM,
YCTaHaBIMBAaTh MX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSTHUSA MPU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOJI30BATh XHMHUYECKYIO CHUMBOJIMKY JJISI
cocTaBieHus (OpPMYJT BEIIECTB M  ypaBHEHUM XUMHUUYECKUX  PEaKIui,
cucreMmarnueckyro HomeHkaTypy (IUPAC) u TpuBuanpHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BeIeCTB (yrapHbli Ta3, YrieKHCHIbIA ra3, aMMHakK, TaméHas
U3BECTh, HETAIlIEHAs! U3BECTh, IUThEBAS COJA, IUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OINPEIETATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHUSAX PA3IUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METaJUIMUECKas, BOJOPOIHAS) B COCTMHEHUSX, THUII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOrO BelecTBa (aTOMHas, MOJICKYJISIpHAs,
MOHHAs1, METAJUTMYeCKasi), XapakTep Cpeabl B BOJHBIX PAaCTBOpaxX HEOPTraHMUECKUX
COCJIMHECHUN;

c(hopMUPOBAaHHOCTH YMEHUH YCTaHABJIUBATh MPUHAIIC)KHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTaBY K ONPEACIIEHHOMY Kiaccy/Tpyrmme
COeIMHEHUN (MPOCTHIE BEIIECTBA — METAIbl M1 HEeMETaJIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE TUIPOKCHIBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICH MEPUOIUYECKOTr0 3akoHa [l.
N. MenaeneeBa u AEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYI0, 0OBSICHUTEILHYIO
U TIPOTHOCTUYECKYIO (D YHKITUH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOEHHUE
aTOMOB XHMMHUYECKHUX »dJeMeHTOB 14 mnepuonoB Ilepuoanueckoid CUCTEMBI
xumuuyeckux snmemeHToB JI. M. MeHneneeBa, WCHONb3ys MHOHATHA «S-, p-, d-
AJIEKTPOHHbBIC opOuTamny, «QHEPTETUYECKHUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
1o nepuojam u rpymmnam [lepuoguyeckoit cuctembl XuMUUecKkux 3yiementos 1. U.
Menpeneena;

chOpMUPOBAaHHOCTh YMEHHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHMX  BEIIECTB  PA3JUYHBIX  KJIACCOB,
MOATBEPKJAaTh CYIIECTBOBAHWE TE€HETHUYECKOW CBSI3U MEXKIYy HEOPraHMYECKUMHU
BEIIIECTBAMHU C IMOMOIIIO YPABHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHHS KIIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUU TIO
pa3IMYHBIM TpPU3HAKaM (YUCIy U COCTaBY PEAarupyIOIIUX BEIIECTB, TEILIOBOMY
s dekTy peakiuv, U3MEHECHHUIO CTEIeHEeW OKHCIICHHUS AJIEMEHTOB, OOpaTUMOCTHU
pEeaKIuM, Y4acTHIO KaTaJIn3aTopa);

c(hOpMUPOBAaHHOCTh YMEHHUM COCTaBJISITh ypPaBHEHUS PEaKIUH pPa3TudHBIX
THUIIOB, TIOJTHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKIIUi HOHHOTO OOMEHa, YUUThIBAs
YCJIOBUSI, TPU KOTOPBIX ATU PEAKIIUU UAYT A0 KOHIIA;



chOpMUPOBAHHOCT, yYMEHUW TIPOBOJIUTH PEAKIUH, IOJTBEPIKIAOIINE
KAUYeCTBEHHBI COCTaB pAa3MYHbIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH
ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPhIBATh CYIIHOCTh  OKHCIHMTEIIHHO-
BOCCTAHOBHUTEIIPHBIX PEAKIIUNA MOCPEJICTBOM COCTaBIICHHS JJIEKTPOHHOIO OanaHca
ATUX PEaKIU;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMENIEHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniuim Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepPU30BaTh XHUMHYECKHUE IPOIIECCHI,
JIe)KaIllEe B OCHOBE IMPOMBIIIJIEHHOTO IMOJYYEHUsS CEpPHOW KHUCJIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHHN 00 OOIMMX HAYYHBIX TPHUHIIUAIAX H
AKOJIOTUUYECKHUX MPOoOIeMax XMMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C HCIIOIb30BaHUEM
MOHSTHS «MaccoBasi JOJI BEIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B
IpU XUMUYECKUX PEAKIIUIX, MAacChl BelleCTBa MM 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WIM 00BEMY OHOTO U3 YYACTBYIOIIMX B PEaKIIMU
BEIIECTB, TEIUIOBOTO A(pdekTa peakiu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChl
BEILIECTB, MPEBPAIICHUS U COXPAaHECHUS SHEPTUH;

c(hopMHUPOBAHHOCTb YMEHUM COOIOJATh MPaBHJIa MOIh30BAHUS XUMUUYECKOM
MOCYJIOl W Ja00paTOpHBIM O00OpYJAOBaHUEM, a TaKXe IpaBWia OOpalleHUs ¢
BEII[ECTBAMHU B COOTBETCTBUM C WMHCTPYKIIUSIMHU IO BBITIOJTHEHUIO JTaOOPATOPHBIX
XUMHYECKHUX OITBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBINIOMHATh XUMHYECKUM
AKCTIIEPUMEHT (pa3lioKeHHEe MEePOKCHAa BOJOPOJa B MPUCYTCTBUM KaTajlu3aTopa,
ONpEAECICHUE Cpelbl PAaCTBOPOB BEHIECTB C TOMOIIBI0 YHHUBEPCAIBHOTO
WHUKATOpa, BIMSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOHW peaKkIlu,
peakIuu MOHHOTO OOMeHa, KaueCTBEHHBIC peaKIMu Ha cylbdar-, KapOoHAT- U
XJIOPUJI-AaHUOHBI, HA KaTUOH aMMOHHUS, PEUICHHE SKCIEPHUMEHTAJBbHBIX 3a/a4 10
temMamM «Metamne» U «Hemeranmiasl») B COOTBETCTBHHM C TpaBHJIAMH TEXHHKU
0€301acHOCTH TIpU OOpaIlleHUH ¢ BEIIECTBAMH U Ja0OpaTOPHBIM 000OpPYI0BaHHEM,
IPEACTaBIATh PE3yIAbTaThl XHMHYECKOT'O0 DJKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUM COOTBETCTBYIOIIUX PEAKIUN U (HOPMYIMPOBATH BHIBOALI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh yMEHUN KPUTHYECKH aHAJIMU3UPOBATh XUMHUUYECKYIO
uHOpMaIlMIO, TOIyYaeMyK HW3 pPa3HBIX HCTOYHUKOB (CpeACTBa MacCOBOH
KOMMYHUKalNM, MHTEpHET U IpyTuXx);



chOpPMHPOBAHHOCTh ~ YMEHMA  COONIIOAATh  MpaBUjia  DKOJOTHYECKH
11eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY M TPYIOBOM JEATETbHOCTH B IEJAX
COXpAaHEHHUS] CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATh
OIACHOCTH BO3/ICMCTBUS HA KMBBIE OPTAHU3MBI ONIPEIEIEHHBIX BEIIECTB, TOHUMAS
cvpicnt mokazarenst IIJIK, moscHAT, Ha mpumepax CcHocoObl yMEHBIICHHUS |
NpeOTBPAIICHNs UX BPEAHOTO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKa;

JUIsi OOY4YaOIIUXCS ¢ OTPAHMYECHHBIMU BO3MOXKHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAaHHUA 00 OCHOBHBIX JOCTYIMHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHU;

JUISL  CJENBbIX W CIa0OBUIANIUMX OOYyYaroUIUXCs: YMEHHE HCIOJIb30BaTh
penbepHO-TOUEeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins s 3anucu XuMHYECKUX

dhopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kontpoububie | IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeaI
Pa3nes 1. Teoperudyeckue 0CHOBBI OPraHU4eCKOM XUMHUH
[Ipenmer oprannueckor xumun. Teopus
1.1 CTPOEHUS OPTaHNYECKUX COETMHEHUN A. 3
M. bytieposa
Hroro no pazgeny 3
Pa3nea 2. YriaeBogopoabl
2.1 [IpenenpHbIE YrIIEeBOIOPOIbI — aJKAHBI 2
9 HenpenenbHble yrieBoI0pO/Ibl: aJIKEHBI, 6 |
aJIKa/IneHbl, ATTKUHBI
2.3 ApomMaTHYeCKUe YTIIEBOIOPOIbI 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJIOB U 3 |
uX nepepadoTka
Hroro no pazgeny 13
Pa3nea 3. Kuciopoacoaep:kamue opranudeckue coelMHEHUs
3.1 Cruptsl. eHon 3
39 Anbaeruasl. KapOOHOBBIE KUCIIOTBI. 7 1
CrnosxHbie 3ups
33 VYrneBosl 3 1




Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kamme opraHnyeckue coenHeHust

4.1 AMuHBI. AMMHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Pa3zgea S. BoicokomoJiekyJIsipHbIe COeAUHEHUS

5.1 IInactmaccel. Kayayku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoububie | IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuueckne 0CHOBbI XUMHHU
Crpoenue atoMoB. Ileproanueckuii 3akoH
1.1 u [lepnoanueckas cucteMa XMMHUYECKUX 3
anemeHToB J[. . MeHneneera
12 Crpoenue BeniectBa. MHOTOOOpasue 4
' BEILECTB
1.3 XUMHUYECKUE PEaKLIUH 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heopranuyeckasi Xumusi
2.1 Meraiuibl 1
2.2 Hewmeranns 1 1
)3 CBs13b HEOPraHMUYECKUX U OPraHUYECKUX )
' BEILECTB
Hroro no pazneny 17
Pa3nes 3. Xumus u ;ku3Hb
3.1 XUMHUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 3
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