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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o XMMHUM Ha YpOBHE CPEIHETO 00111ero 00pazoBaHus pazpaboTaHa
Ha ocHOBe DepepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «OO6 obpazoBaHUHU B
Poccuiickoii @enepannn», TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS (enepasibHOi
oOpa3oBarenbHO MporpamMMmbl cpeaHero obmiero ob6pazoBanus (POIT COO),
npejcTaBieHHbIX B DefepaabHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
COQO, c¢ yuérom Konnenuuu mnpenogaBaHus ydeOHOTo mnpeaMera «XuMus» B
oOpa3oBaTenpHBIX Opranum3zanuax Poccuiickoit ®enepanuu, peanus3yromumx
OCHOBHBIE 00pa30BaTENIbHBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEeHUN «CTpareruu
pa3BuTHUs Bocniutanus B Poccuiickoun

Oepneparuun Ha nepuoa a0 2025 roma» (Pacnopsbkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO/A0B K pa3pa0OTKe MPOrpaMMbl MO XUMHH, K OINpPEAEIICHUIO
o0mieil cTpareruy 0Oy4eHUsl, BOCIUTAHUS U PA3BUTHS 00YYarOIIMXCs CPEACTBAMU
yueOHoro npeamMera «Xumus» st 10—-11 kimaccoB Ha 6a30BOM YpOBHE COCTAaBHIIN
koHuentyanbHble nojoxkeHus PI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJEH,
COJEpKaHUsl, pe3ylbTaTOB OOy4YeHHs U TpeOOBaHUN K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKAMHU
o011e00pa3oBaTeIbHON  OpraHu3alluy, SBJSETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIY)XKUT 3aBEpLIAIOIIUM JTalloM pealu3aluu  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IEHHOCTEH, MNPHUCYLIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro O0Opa3oBaHUS. OTH ILEHHOCTH KAaCaroTCs
MO3HAHMS 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJI0BEKa, a TAKXKE IKOJIOTMUECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
U MpUpOJHON cpeae. Peanusyercs xuMuueckoe oOpa3zoBaHUE OOYy4aloOIIUXCA Ha
YPOBHE CPEJIHETO 00IIero 00pa3oBaHus CPEACTBAMH YUEOHOTO MpeIMeTa « XUMHUS,
COZIEp’KaHME U IIOCTPOCHUE KOTOPOTO OIPEAEICHBl B INPOrpaMMe I0 XUMHUH C
yu€ToM crneuu(puKd HayKu XUMUHM, €€ 3HAUCHHUsS B IMO3HAHUU MPHUPOABI U B
MaTepHalbHOW XKU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIMX LENel U MPUHLHUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro OOLIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro pojb B
COBPEMEHHOW LMBWJIM3AIMKU, B CO3/IaHUHA HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ] B (POPMHUPOBAHUE PALIUOHATIEHOTO HAYYHOTO MBIIIICHUS, B
CO3/1aHUE IIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaIoIIeM MHpPE Kak O €IUHCTBE
NpUPOABl M YeJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HAa OCHOBE MOHHUMAHMS



BEIIECTBEHHOT'O COCTaBa OKPY)KAIOIIETO0 MHpPA, OCO3HAHUS B3aWMOCBA3H MEXIY
CTPOCHHUEM BEIECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU O0JIACTSIMH MTPUMEHEHHSI.

TecHo B3amMOJIIEHCTBYS C IPYTMMHU €CTECTBECHHBIMH HAayKaMH, XMMHUsS CTalla
HEOTHEMIIEMON YaCThIO MUPOBOW KYJIBTYPBI, HEOOXOIUMBIM YCIOBHEM YCIICITHOTO
TpyAa W JKU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHas XHMHs Kak HayKa
co3ujaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HampaBleHa Ha peEIICHUE
IJI00aNbHBIX TMPOOJIEM YCTOWYHMBOTO PAa3BHTUSI YEIIOBEYECTBA — CHIPHEBOM,
IHEPreTHYECKOM, THIIEBOM, IKOJOTHIECKOI OE30MaCHOCTH B OXPaHBI 37I0POBbSL.

B cooTBercTBHHM ¢ OOmMUME TENSMH M TPUHIMIIAMHA CPETHETO OOIIEero
oOpa3oBaHus conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIl YpOBEHb
U3y4YCHHUsS) OPUECHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOIUMYI0 UM i  BBIPaOOTKM  MHPOBO33PEHUYECKUX
OPHECHTUPOB, VYCICNIHOTO BKJIIOUEHHUS B JKU3Hb COLMYMa, MPOJOJDKCHUS
00pa3oBaHMs B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocraBngomuMu  nipeaMera  «XHUMHSA»  SBISIIOTCS  0a30Bble  KypChbl —
«Oprannyeckas xuMus» U «OOmas W HeopraHuyeckas XUMHsS», OCHOBHBIM
KOMIIOHEHTOM COZepXKaHUsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HayKu: cUcTeMa
3HaHUU MO0 HEOPraHMYECKOW XMMHHM (C BKIIFOUEHUEM 3HAHUM U3 OOILIEH XUMHUU) U
OpraHnyeckor xumuu. POpMUPOBAaHUE JAHHOW CHCTEMBI 3HAHUM IIPU WU3YYECHHU
npeaMera  o0ecreynBaeT BO3MOKHOCTb PACCMOTPEHHUs BCErO  MHOrooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTtypa conepxkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWYeCKass XUMUsS» CPOpPMHUpOBaHA B TMPOrpaMMeE IO XHMHH Ha OCHOBE
CUCTEMHOT0 TOAXOJAa K H3YYEHUI0 YYeOHOro wmarepuasa u 00yclOBJIeHa
HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUHN HA OTNIPEACIIEHHBIX TEOPETUIECKUX
ypoBHsIX. Tak, B Kypce OpPraHMYeCKOW XWMHHU BEIeCTBA PacCMAaTPUBAIOTCS Ha
YPOBHE KJIACCUYECKOW TEOPUU CTPOCHMSI OPTaHMUYECKUX COCTUHEHMH, a TakkKe Ha
YPOBHE CTEPEOXUMHUYECCKUX U JIEKTPOHHBIX MPEICTABICHUN O CTPOCHUH BEIIECTB.
Ceenenust 00 wH3ydaeMbIX B Kypce BEIIECTBAaxX JAlOTCS B pa3BUTHU — OT
YTIEBOJAOPOIOB J0 CIIOXHBIX OMOJOTHYECKHM AaKTHUBHBIX coeAuHeHuil. B Kkypce
OPTraHUYECKOM XUMHUW TIOJNYY9alOT pa3BUTHE CGHOPMHPOBAHHBIE Ha YPOBHE
OCHOBHOTO 00II[er0 00pa30BaHMs MEPBOHAYAIIBHBIC TTPEACTABICHUSI O XUMUUECKOMN
CBSI3M, KJIACCU(PMKAIMOHHBIX TIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWMCTB BEIIIECTB
OT UX CTPOEHUS, 0 XUMUUYECKON PEaKIIUU.

[lox HOBBIM yIJIOM 3peHUS B TpeaMere «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl H3YyYCHHBIM Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs
TEOPETHUYECKH MaTepuall W (HAKTOJOTUYECKUE CBEICHHUS O BEIIECTBaX U
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHmdeckas



XUMUS» OO0Y4alomUMCS TIPEIOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAYCHUE
MEPUOTNYECKOTO 3aKOHA C OOIIETEOPETHUYECCKUX M METOJOJOTHYCCKUX TO3UITUH,
riyoke TMOHSATh HCTOPUYECKOE U3MEHEHHE (QYHKIUH 3TOro 3akoHa — OT
o0o011aromIel 10 0OBACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHWN O BaXXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX M MPUMEHCHHH, a TAKKE€ O XMUMHUYECKUX PEAKIUIX, UX CYITHOCTH H
3aKOHOMEPHOCTSIX POTEeKaHus JonoaHseTcs B kKypcax 10 u 11 kiaccoB anemeHTamMu
coJlep KaHusi, UMEIOIUMH KYJIbTYPOJIOTMUECKUI W TMPUKIATHON XapakTep. OTH
3HAHHS CHOCOOCTBYIOT MOHHUMAHWIO B3aWUMOCBSI3W XUMHUHU C APYTHMH HayKaMH,
PacKpBIBAIOT €€ POJIb B TTO3HABATEILHON U MPAKTUYECKOMN JEATEIHPHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHUS K TIPOLIECCY TBOPYECTBA B OOJIACTH TEOPUH
U TIPAKTUICCKUX TPUIIOKCHUH XUMUU, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTHUYECKUA OCMBICITMBATH HHGOPMALIMIO U IPUMEHSTH €€ 1JI TIOTIOJTHEHUS 3HAHUH,
pelIeHUs] UHTEJUIEKTYaIbHBIX U AKCTIEPUMEHTAIBHBIX UCCIEA0BATENbCKUX 3a/1a4. B
IIEJIOM COJIEp)KaHHE YYEOHOTo TpeaMeTra «XUMHUS» JTAaHHOTO YPOBHS H3yUCHHS
OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Yy 00YUAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIsT TIOHUMaHusT (QUIOCO(CKUX UJIEH, TaKuX Kak: MaTepuajIbHOE E€IUHCTBO
HEOPTaHUYECKOTO U OPraHU4YECKOTO MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHEM, TI03HABAEMOCTh IPUPOTHBIX SBJICHUH ITyTEM SKCIIEPUMEHTA
U PEIICHUS TMPOTHUBOPEUHMH MEXAY HOBBIMH (aKTaMH H TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIU XMMUU B PEIICHUU HKOJIOTHYECKUX MpodiieM, a
Takke MpobJieM COEPeKEHUS dYHEPTETUUECKUX PECYPCOB, ChIPhS, CO3AaHMUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemeHuss 3ajad  BOCMUTAHUSA, Pa3BUTHS W COIMAIM3ALUU
OOy4JarommMxcss MPUHATBIE TPOTPAMMONM TIO XHUMHH TMOAXOAbl K OIPEACIICHUIO
COIepKaHUsI ¥ TIOCTPOCHHS TMpeaMeTa TMpeaycMaTpuBaloT (HOPMHUPOBAHHE
YHUBEPCAIBHBIX YUSOHBIX JCHCTBUI, UMEIOMNX 0a30BOC 3HAUCHHE JIJIST PA3TUIHBIX
BUJIOB JICSITECIILHOCTU: pEIICHUS TMpoOJeM, TIOWCKa, aHaliu3a U 00pabOTKU
uHhoOpMaIuU, HEOOXOAUMBIX I TPHOOPETEHHsS] OMNbITa MPAKTUYECKOW W
WCCJICIOBATEIILCKOW JICSITCIIBHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B TIO3HAHUHU
XUMUH.

B mpaktuke mnpenomaBaHWsS XWMHUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONPeIeTICHUN
COJIeP)KaTCIIbHON XapaKTEPUCTUKHU TICJICH H3ydeHHUs TMpeAMeTa HampaBJICHHEM
MEPBOCTETICHHOW 3HAYMMOCTHU TPAAUIIMOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JIACTM COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOMN
NEATEILHOCTH YEJIOBEKa W KaK OJHOTO M3 KOMIIOHCHTOB MHPOBOH KynbTyphl. C



METOANYECKOM TOUYKHM 3PEHHsI TAKOM ITOAXOJ K OIPENEIICHUIO LEJNeHd W3y4YEHHs
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHHUs TJABHBIMU LEIAMH W3Y4YeHHS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABIISAIOTCS:

« (opmupoBaHmMe CHCTEMBl XWMHUYECKMX 3HAHUW Kak BaKHEUIEH
COCTABJISIFOIICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIC MOHATHUS, (QyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W TMOHUMAHWE CYIIHOCTH JOCTYITHBIX
0000IIeHHIIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOpUEH UX
Pa3BUTHS U CTAHOBJICHUS,;

« (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKUX PEaAKITHi, HEOOXOIUMBIX JJISI MPUOOPETCHUS YMECHHIMA
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMUYECKUX SIBICHUN, WMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

+ pa3BUTHE YMEHUH U CIOCOOOB ACATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTAa, COOJIOJICHUEM TIpPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTuM, comepkarenbHas XapaKTEpHCTUKA IeNiel U 3a7a4 W3YUCHHS
MpeaMETa B MpoTrpaMMe M0 XMMHUH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUU C
HOBBIMU TNPUOPUTETAMHU B CHUCTEME cCpelHero obimiero odpazoBanus. Ceroans B
MIPETIOIaBaHAH XUMHUHU B OOJIBIIICH CTEMEHN OTIAETCS MPEATIOUTEHNE TPAKTUICCKOMN
KOMIIOHEHTE Cojfiep>kaHusi OOydeHHWs, OpPUCHTHPOBAHHOW HA TOJATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTeIbHON OpraHu3alliy, BIAACIONIETO HE HaOOpOM
3HaHWM, a (PYHKIIMOHAJILHONW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSIMHU
aKTUBHOTO TIOJyYEHHUS 3HAHWW U PUMEHEHHUS WX B PEATbHOMN KU3HU JIJIST PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 9TUM TIpH M3YYEHUU MpeaMeTa « XUMHUS JOMUHHUPYIOIIEe 3HaUYCHUE
MPUOOPETAIOT TAKKE 1IN U 3a7a4d, KaK:

amanTanys oO0yJaromuXcs K yCIOBUSAM TUHAMUYHO Pa3BUBAIOIICTOCS MHPA,
dbopMHUpOBaHUE  HMHTEIUICKTyaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY TPUHSITHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HCHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMHU M UX
npuMeHeHUuEM; (OPMHUPOBAHUE Y OO0YUAIONMINXCS KITFOYCBBIX HABBIKOB (KITFOUEBBIX
KOMITETCHIINM), WMEIOIINX YHUBEPCATbHOE 3HAUYCHHWE I Pa3IMYHBIX BHUOB
NeSATEeTLHOCTH: PEIIeHHs MpobiieM, TIOUCKa, aHalu3a U o0paboTku mHpopMmaIuy,
HEOOXOMMBIX JUTSI TPUOOPETCHUS OMBITA ACSITCIIBHOCTH, KOTOpas 3aHUMAET BAXKHOE
MECTO B IO3HAHMHM XUMHUH, a TakXKe JJIs OICHKH C IO3HUIMHA DKOJIOTHYCCKOU



0€30macHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MTPOTIECCOB HA OPTaHN3M
YEJIOBEKa U PUPOIHYIO CPENY;

pa3BUTHE T103HABATEIIbHBIX HHTEPECOB, MHTEUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM 00yJaroImMXCsl: CIIOCOOHOCTH CaMOCTOSATEIIBHO MPHOOPETaTh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBHH C KU3HCHHBIMU TIOTPEOHOCTSAMH, UCTIOIB30BATh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH IS TIOWCKA W aHaIN3a YIeOHOU |
HAy4YHO-TIOMYJISIpHON MHOOPMALIMK XUMHUYECKOTO CojiepKaHus; GOopMUpPOBaHUE U
pa3BUTHE y OOYYaIOIIUXCS AacCCOIMAaTUBHOTO M JIOTUYECKOTO MBIILJICHHUS,
HAOJFOMATEIbHOCTH,  COOPAaHHOCTH,  aKKypaTHOCTH, KOTOpPhIE  OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHUH M TPOBEICHUU XUMHYECKOTO
AKCTIIEPUMEHTA; BOCIIUTAHUE y OOyJaromuxcsl yOekIEHHOCTH B TYMaHUCTHYECKON
HAIPaBJICHHOCTH XWMHUH, €€ BaXXHOW PO B PEIMICHWH TI00AIBHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOIOIOIB30BAHUS, TTOTIOJHEHUS YHEPTETHICCKUX PECYPCOB U
COXpaHEHUs] TPHUPOIAHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OepekHOTO
OTHOUIIEHUSI K TPUPOJIE M CBOEMY 3JI0POBBIO, a TaKXKe NPHUOOPETEHHs OIbITa
WCITOJIb30BAHUS TIOMYYCHHBIX 3HAHWK JUIsI TIPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yuebHOM muiaHe cpemaHero oo6mero oOpa3oBaHUS MPEAMET «XUMUSD)
0a30BOT0 YPOBHS BXOJMT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAy4HbIE
MIPEIMETBD).

OO11ee Ynciio 4acoB, OTBEIEHHBIX JJI1 U3yUYCHUs] XUMUH, Ha 0230BOM YPOBHE
cpeaHero obmiero oopazoBaHus, cocTasisieT 68 yacos: B 10 kmacce — 34 gaca (1 gac
B Heeno), B 11 knacce — 34 gaca (1 gac B Heemio).

COJEPXAHUE OBYUYEHUA

10 KITACC
OPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBBI OPraHM4YeCKOM XUMHMHU

[IpeameT opraHMYecKOl XMMUU: €€ BOZHUKHOBEHHUE, PA3BUTUE U 3HAUCHUE B
NOJIYy4EHUM HOBBIX BELIECTB M MaTepUaIOB. TeopHs CTPOEHUS OpPraHUYECKUX
coenunenuil A. M. BytnepoBa, e€ ocHOBHbIE TTOJI0kKEHUS. CTPYKTypHBIE (DOPMYJIBI
OpraHMYecKuX BenlecTB. l'omosorusi, wu3zomepus. XUMHUYECKas CBs3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kinaccuukanuu opraHudeckux BeniecTB. HomeHknaTypa
OpraHMYEeCKUX COEIMHEHHUH (cucTeMaThyeckas) W TpUBUAIbHbIE HAa3BAHUA
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.



DKCHEPUMEHTAIBHBIC METOJbl HW3Y4YEHUS BEIIECTB W WX MPEBpaIieHUi:
O3HAKOMJICHHUE ¢ 00pa3amMu OPraHUYECKHUX BEIIECTB M MaTepUalaMH Ha X OCHOBE,
MOJICTTUPOBAHUE MOJICKYJl OPTraHWYECKHX BEIIECTB, HAONIOJCHHE W OIMCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB 0 TMPEBPAICHUI0 OpPTaHWYECKHX BEIIECTB NpH
HarpeBaHuM (IUIaBJIeHNUE, OOYTIIMBAHUE U TOPEHUE).

YraeBoaopoanl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHH psiA. MeTaH W dTaH —
NPOCTEHINE TPEICTABUTENIN AalKaHOB: (U3MUYECKHE M XUMHYECKHE CBOMCTBa
(peakiu 3aMelieHus] W TOpPEHWs), HAXOXKJACHHE B TMPHUPOJE, IOIYyYCHHUE U
IpUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTHYECKUN pAl. DTWIEH U MPONWIECH —
IOpOCTEeHIlINe MPEICTABUTENN AaJIKEHOB: (U3NYECKHE M XUMHYECKHE CBOMICTBa
(peakMy  TUAPUPOBAHUS, TaJONCHUPOBAHMS, THUApPATAllMU, OKHUCIEHUS W
MOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyragueH-1,3: cTpoeHue, Ba)KHEHIIHE
XMMHUYECKHE CBOMCTBA (peakuusi nonuMepusanuu). IlogyueHne CHHTETHYECKOTO
Kay4yKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKUN psifl. ALIETHIICH
— MPOCTEHIIMI MpEeACTaBUTENb aJIKWHOB: COCTaB, CTPOCHHE, (U3HUYECKUE H
XUMHUYECKHE CBOMCTBA (peakUMU T'MJIPUPOBAHUS, FaJIOT€HUPOBAHMS, THIpATAlIUH,
TOpPEHMUSI ), IOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3MYECKHE W XUMHUYECKHUE CBOMCTBA
(peakuuy rajoreHMpOBaHUS U HUTPOBAHHUSA), MOJIyUEHHE U MpPUMEHEHue. 101yon:
cocmas, cmpoenue,  Quauueckue U  XuMuueckue  Cceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), noaydeHue u npumererue. TOKCUYHOCTh apeHOB.
['eHeTnyeckas CBS3b MEKIY YTJIEBOJOPOJAMH, NMPUHAIJIEKAIIMMU K Pa3JIMYHBIM
KJIaccam.

[IpuponHble MCTOYHUKH YTIEBOAOPOAOB. IIpupomHbId Ta3 W MOIyTHBIE
He(dTauble Ta3pl. Hedpth n e€ mpoucxoxaenue. CrocoObl nepepadOTKH HEPTH:
MEPEeroHKa, KPEKWHT (TePMUYECKHM, KaTaIUTHUECKHil), muponu3. [IpoayKTel
nepepadoTKku HePTH, UX MPUMEHEHHE B MPOMBIILIIEHHOCTH U B ObITY. KaMeHHbI
yrojib U MPOAYKTHI €ro NMepepadoTKU.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHUs BEUIECTB M HX IPEBpALICHUMN:
O3HAKOMJIEHHUE C 00pa3llaMH IIacTMacc, KayuyKoB U pe3HuHbl, KoJutekun «Hed ey
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJI YTIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX,

MPOBEICHNUE MPAKTUYCCKOU PAOOThI: MOJYyYCHUE ATUIICHA U U3YUYEHHUE €T0 CBOMCTB.
Pacuérurle 3a1aun.



Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOIO BEUIECTBA MJIM MPOAYKTAa PEAKLMM 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HIIA MTPOYKTOB PEAKIIUN).

Kucsopoacoaep:kamue opranndecKkue coelMHeHUs

[IpenenpHble OJHOATOMHBIE CHOUPTHL. METaHON M 3TAHOJN: CTPOCHHE,
dusznyeckue M XUMHUYECKHME CBOWCTBA (pEakiMud C AaKTUBHBIMH MeETaJlIaMH,
raJjlor€HOBOJIOPOJaMHU, TOpPEHHUE), MpUMEHEHHEe. BomopoaHble CBSI3H MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIIUPTHI. ITUIICHTIIMKOIb U TIUIEPUH: CTPOEHUE, (PU3UIECKUE
U XHMHYECKHE CBOWCTBA (B3aUMOJEWCTBHE CO IIEJOYHBIMU METAJJIaMHU,
KaueCTBEHHAs] peakldsd Ha MHOTOAaTOMHBIE CHUPTHI). JlelicTBue Ha oOpraHuszm
yenoBeka. [[puMeHeHne rmunepuHa u STUIEHTIIMKOIIS.

@deHOoM: CTPOEHUE MOJICKYJIbl, (PU3MYECKUE U XHUMHYECKHUE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpnerunpl U Kemowvi. DOpManmbACTHI, ALETAIBICTHA:  CTPOCHHE,
(bu3nUecKue U XMMHUYECKUE CBOMCTBA (pEaKLMH OKUCIEHUS M BOCCTAHOBJIEHUS,
KAuECTBEHHbIE PEAKIIMH ), IOJYUYEHUE U TPUMEHEHUE.

OHOOCHOBHBIE Npe/iebHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHAas
KHCJIOTBL: CTPOEHHE, (PU3NYECKHE U XMMUUYECKUE CBOICTBA (CBOMCTBA, OOIIME IS
KJ1acca KUCIIOT, peakuus dTeprupuKalym ), norydeHue u npumenenue. CreapuHoBast
Y 0JIEMHOBAsI KUCJIOThI KaK MPEJCTaBUTENHN BBICIINX KapOOHOBBIX KUCIOT. Mblla Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOILEE AEUCTBUE.

CrnosxHble 3(pUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ 'MAPOIN3 CII0KHBIX
apupoB. Kupsl. ['maponus xupoB. [Ipumenenue xupo. buomornueckas poib

YKUPOB.
YraeBojsl: cOCTaB, KjaaccuuKaius yrieBoaoB (MOHO-, AU- U MOJUCAXAPUJIBI).
['moko3a — MTpOCTEUIIMHA MOHOCAaxXapH: OCOOEHHOCTH CTPOCHHS MOJIEKYIIbI,

bu3nUeckue U XMMUYECKHE CBOMCTBA (B3aumojeicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHa4YHbBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHmeE,
OpO’KEHHUE TITI0KO3bl), HAXOXKECHUE B IPUPO/IE, TPUMEHEHUE, OMOJIOTHYECKast pOJlb.
dotocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie noiauMmepbl. CTpoeHHe Kpaxmaia U
neonao3bl.  dusznueckue W XUMHYECKHE CBOMCTBA Kpaxmaja (TUIpOJIn3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BEIIECTB M HMX MPEBPAICHUIA:
MpoOBeJIeHHEe, HAOJI0JICHUE M OINKHCaHWuE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAa4€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCJIEHUE STaHOJa
okcusmoM Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aMMOJCUCTBUE TIIMIIEPHHA C



ruapokcusioM meau(Il)), anpaernaoB (OKUCIEHNE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rugpoxcumom menu(ll), B3auMopjelcTBHE Kpaxmalia C HOJIOM),
MPOBE/ICHHUE NMPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

BbluncieHdss MO ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WA MPOYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(pOTepHbIe opraHndeckue coenunenus. dusnyeckue u
XUMUYECKHME CBOMCTBA aMHHOKHUCIOT (Ha TNpuUMeEpe TiuluHa). buonormyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak TpUPOJHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. IlepBuunasi,
BTOPHUYHAS U TPETUYHAS CTPYKTypa 0eIK0oB. XMMUYECKHUE CBOMCTBA OEIKOB:
TUJPOJIN3, IeHaTypallusl, KaueCTBEHHbIE PEaKIIUK Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METO/IB U3YUYEHHUS BEUIECTB U MX MPEBPAILICHHIA:
HaOJII0JICHUE U OTNMCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: J€HATypalus OEIKOB Mpu
HarpeBaHUM, IIBETHHIE PEaKIMKU OCIIKOB.

BricokoMoJIeKYJISIPHbIE COeINHEHNS

OCHOBHbBIE MOHSTUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINH, CPEAHSS MOJICKYJIIpHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUNH —
MOJMMEPHU3ALMS U TTOJIMKOHIEHCAIIHS.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYEHHUSI BEUIECTB U MX MPEBPAILICHHI:
O3HAaKOMJIEHUE ¢ 00pa3liaMu NPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peannsanns MeXnpeIMETHBIX CBS3€H NIPU U3YYEHUN OPTraHUYECKON XMMHHU B
10 Kacce oCyIIeCTBIIIETCS Yepe3 UCII0JIH30BaHUE KaK OOIUX €CTeCTBEHHOHAYYHBIX
MOHATUM, TaK U MOHITUH, SBISIIOIIUXCA CUCTEMHBIMU NI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTecTBEHHO-HAYUYHbIC TTOHSATHS: SIBICHUE, HAYy4YHBIN (aKT, TUIOTEe3a,
3aKOH, TEOpHs, aHaJM3, CUHTE3, KiacCU(UKalusi, NEePUOJUIHOCTb, HAOIIOIEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIHUPOBAHUE.

@dusuka: MaTepus, DOHEpPrus, Macca, aroM, DJJEKTPOH, MOJEKYJa,
HPHEPreTUYECKUl ypOBEHb, BEUIECTBO, TEJI0, OOBEM, arperartHoe COCTOSHUE
BEIECTBA, (PU3NUYCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUSI.



buonorus: kmerka, opraHusMm, Omocdepa, OOMEH BEHIECTB B OPTaHHU3ME,
dboTocuHTE3, OMOJIOTMUECKH aKTHUBHBIC BemecTBa (OCIIKH, YTIEBOIBI, >KHPHI,
(dhepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIC MOPOJIbI, TOJIC3HBIC MCKOMAEMBbIC, TOTUIUBO,
PECYPCHI.

TeXHOJOTHs: THUIIEBBIC TPOIYKThI, OCHOBBI PAIlMOHAIBHOIO ITHUTAHUS,
MOIOIIUE CPEJICTBA, JCKAPCTBCHHBIC U KOCMETHYCCKUE MIPENapaThl, MaTCpHUalIbl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKHUH 31eMeHT. ATOM. S 1po aToMa, U30TOIbl. DJIEKTPOHHAS 000I0YKAa.
DHepreTUYecKrue ypoBHH, MOJypPOBHU. ATOMHBIC OpOUTaNH, S-, P-, 0- DJIIEMEHTHI.
Oco0OeHHOCTH paclipeiesIeHHs] AJEKTPOHOB MO OpOUTAIsIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYpalHsi aTOMOB.

[lepnonnueckuii 3akoH U [leproauyeckas cucteMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b NEPUOAUYECKOrO 3akoHa W llepronnueckor CUCTEMBI
xumuueckux asneMeHToB Jl. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHUYECKUX OJJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX U CIIOXKHBIX BEIIECTB IO TpynmnaM M Tepuoaam.
3Ha4YeHue MepuoANYECKOro 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOW CBSI3U
(KOBaJICHTHasl HEMOJISIpHAs W TOJspHAas, WOHHAs, MeTa/uiMueckas). MexaHu3Mbl
oOpazoBaHUs KOBAJICHTHOM XUMHUYECKOUN CBSI3U (oOMeHHBIH u
JIOHOPHOAKIIEIITOPHBIN ). Bonoponnas CBS3b. BanenTHOCTS.
DIIEKTPOOTPHUIIATEIILHOCTD.

Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[Tonsitue o mucrnepcHeIX cucremax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPBL.
MaccoBast 107151 BEIlIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYEeCKUX COEJIMHECHUU. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. |'€HETHYecKas CBSI3b HEOPraHUYECKUX BELIECTB,
MPUHAJICKAUX K PAa3IMYHBIM KJIaccaM.



Xumuueckass — peaknus. Knaccuduranus  XUMHYECKHX — peakmuil B
HEOPTaHUYECKOM M OpPraHMyYecKOil XMMUHU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (hakTopoB. OOpaTUMBbIE
peakuuu. XHUMHUYECKOEe paBHOBecHe. @DakTOpbl, BIMSIONIME HA COCTOSHUE
XuMH4ecKkoro paBHosecus. [Ipunnun Jle [larense.

DnekTponuTuyeckas aucconuanus. CuibHbIE U clladbbie 25eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIJIAsl, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BEIIECTB M HX IMPEBpAICHUIA:
neMoHcTpanus Ttabnun «Ilepuoandeckas cucrema xumudeckux siementon [1. U.
MenpeneeBay, U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PEHETOK, HAONIOJCHHE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa30KEHUE TIEPOKCUIA
BOJIOPOJa B MPUCYTCTBUHU KaTaau3aTopa, ONPEICIICHUE CPEAbl PACTBOPOB BEILIECTB
C TTOMOIIIbIO YHUBEPCAIBHOTO UHANKATOPA, PEAKIIMH HOHHOTO OOMEHA), MPOBEACHHUE
MpaKTUYECKON padboThl «BnusHue paznuuHbix (PaKTOPOB HA CKOPOCTh XMMUYECKOM
pPEaAKLIANY.

PacuérHble 3agaum.

PacuéTtel 10 ypaBHEHHUSIM XHUMHYECKMX pPEaKUuid, B TOM YHCIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM MOHATUS «MACCOBAS AOJIA
BEIIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilonoxenne HemerammoB B Ilepuoguueckort — cucreme
xuMuueckux syeMmeHToB J[. M. MenaeneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
du3nyecKue CBOWCTBA HEMETAIJIOB. AJITIOTPONHS HEMETaUIoB (Ha mpuMepe
KHCJIOpOa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEHUIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbochopa, yriepoga M KpeMHHA) M HUX  COCIMHEHUM  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. [lonoxkenne MeraioB B [leproanyeckoil cucTeME XMMHUYECKUX
anemenToB [I. . MenneneeBa. OcOOEHHOCTH CTPOCHHUSI DJICKTPOHHBIX 000J0UEK
aToMOB MetayioB. OOmue dusznueckue cBoiicTBa MeTawioB. CIjlaBbl METAIIJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATpWUM, Kalui, KalabIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue cnocoObl moaydeHus MeTawioB. [IpuMeHeHne MeTaiioB B OBITY H
TEXHUKE.



OKCIepUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BEIIECTB M WX MPEBPAICHUN:
W3YYEHHUE KOJUICKIUU «MeTalibl M CIUIaBbl», OOpa3llOB HEMETAIJIOB, PEIICHUE
AKCTIIEPUMEHTAJIBHBIX 3aj7a4, HaOJI0JICHWE W OINHMCaHWE JEMOHCTPAIMOHHBIX U
Ja00pAaTOPHBIX OIBITOB (B3aUMOJEHCTBUE THAPOKCHAA ATIOMHHHS C PaCTBOPaMH
KHUCJIOT U LIEJI0Ye, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAILJIOB).

Pacuérnpie 3amaun.

Pacuérpl mMaccel BemecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIHMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacd€Thl Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINU, €CIIH OJTHO
13 BEILIECTB UMEET MPUMECH.

XuMuA ¥ JKU3Hb

Ponap xumum B o0OecriedeHUH SKOJIOTMYECKON, SHEPreTUYECKOM U IMHIICBOM
0€30MacHOCTU, pa3BUTUM MeAUIUHBL. [IOHSITHE O Hay4YHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBienus 00 OOIIMX HAYYHBIX MPUHITUIIAX POMBIIIUICHHOTO ITOJTyYCHHS
Ba)KHEUIIINX BEILIECTB.

YenoBeKk B MHpPE BEIIECTB W MATEPHUATIOB: BAXHEHUIIHUE CTPOUTEIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTe€pHasbl, Kpackh, CTEKJIO, KEpaMHKa,
MaTepuabl I 3JEKTPOHUKH, HAHOMATepHUaibl, OPTAHUYECKUE U MHUHEPAJIbHbIC
ya0OpeHus.

XuMHus WU 3J0pPOBbE YEJIOBEKA: IPABWIA MCIIOJb30BAHUS JICKAPCTBEHHBIX
npenapaToB, paBuiia 0€30MacHOTO UCIIOIb30BaHUS MPEMApaToB OBITOBON XMMHUU B
MMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MEXNpPEeIMETHBIX  CBSI3€M TpU  M3YyYCHHM  OOmIe u
HEOpPraHU4eCKor XUMUM B 11 Kitacce OCymIeCTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIINUX €CTECTBEHHO-HAYYHBIX TOHATHMN, TaK U TIOHATHH, SIBJISIOIIMXCS CHCTEMHBIMHU
JUTS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OOmue ecTecTBEHHO-Hay4YHbIe TOHSATHS: HAy4YHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHaJu3, CUHTE3, KilacCudUKauus, TMEePUOAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

dusznka: MaTepusi, SHEPTUA, MACCa, aTOM, DJICKTPOH, MPOTOH, HEUTPOH, HMOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BbEM, arperaTHOe COCTOSIHUE BelIecTBa, (PU3NYECKUE BEIMYMHBI U CIUHUIBI UX
W3MEPEHMUS, CKOPOCTh.

buomorus: kimerka, oOpraHusM, OJKOCHCTeMa, Owmocdepa, Makpo- U
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.



['eorpacdus: MuHEpasbl, TOPHBIE TTOPOIbI, TTOJIE3HBIE UCKOIMIAEMbIE, TOTUIHBO,
peCypCHI.

TexHOIorus: XUMHUYECKas MPOMBILIIICHHOCTh, METAJLUIYPIus, MPOU3BOIACTBO
CTPOUTEIIBHBIX MAaTEpUAJIOB, CEJIbCKOXO3SIMCTBEHHOE IIPOU3BOJICTBO, NUIIEBAs
MPOMBIIICHHOCTh,  (papMalneBTHUYeCKass  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX MPENapaToB, IMPOU3BOJICTBO KOHCTPYKIHMOHHBIX MaTEpUAJIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 XUMUHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOECHHS
OOyYarOIIMMHUCST TPOTPpaMM CpeIHero oOmero o0pa3oBaHus (JTUIHOCTHBIM,
METanpeIMETHBIM M INpeAMETHbIM). HayuHo-meroanueckoil OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS NPOTrpaMM CPEIHET0 OOIIEro
00pa30BaHMsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESTENBHOCTHBIM IOAXOAOM B CTPYKTYype
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS IIpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHME O0YYAIOUTUMHUCS POCCUICKON IpakIaHCKON UJICHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEICHUIO; HAINYUE

MOTHBAlUM K OOYYEHHIO;  IEJICHANIPABICHHOE pa3BUTHE BHYTPECHHUX

yOeXKICHUN JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX I[IEHHOCTE W HUCTOPUYECKHUX TpaauUuid 0a30BOM HAyKH XUMUHU;
TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIUMXCsl PYKOBOJACTBOBAaTbCA B  CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMM YCTaHOBKAMHM, IPUCYIIMMHU LEJIOCTHON
CUCTEME XMMHYECKOT0 OOpa3oBaHUs; HAJIMYME IMPABOCO3HAHUS SKOJOTMYECKON
KYJbTYPBI U CIIOCOOHOCTU CTaBUTh
LEU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHMS NpeaMeTa «XHUMHsD JTOCTUTAIOTCS B
€IMHCTBE Y4YeOHON W BOCIUTATEIBHON JEATENIBHOCTH B COOTBETCTBHU C
I'YMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HAealaMd POCCHUUCKOr0 TpakIaHCKOTo OOIIeCTBa, MPUHATHIMU B OOLIECTBE
HOPMAaMH U [PaBUJIaMU MMOBEJIEHUS, CIIOCOOCTBYIOIIMMHU MTPOLIECCaM CaMONO3HAHUS,
caMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUSI TMYHOCTH 00YYarOIIMXCS.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MpeaMeTa «XUMHUS»  OTPaXKaroT
c(OpPMHPOBAHHOCTh OMbITA [IO3HABATEIBHOW M MPAKTHUYECKOW JIE€ATEIbHOCTH
oOyJaroluxcs Mo peanu3aly MPUHATHIX B 00IeCTBE EHHOCTEH, B TOM YUCIE B
YacTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HaHUS O0YYAIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MIPaB U 00S3aHHOCTEN,
YBAXEHUS K 3aKOHY M IPABOIOPSIKY; MPEACTABICHUS O COLUMAIBHBIX HOpPMax M

npaBuiIax MEKJINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACSITEITLHOCTU NPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUN YUeOHBIX U MO3HABATEIBHBIX 3a/1a4, BHINOJTHEHUH XUMHUECKUX
HKCIEPUMEHTOB; CIOCOOHOCTM NOHMMAaTh M NPUHHUMATh MOTHUBBI, HaMEpEHUs,
JIOTHKY U
apTyYMEHTHI IPYTHX TPU aHATN3E Pa3IHYHBIX BHIOB YI€OHOU JACATEIBHOCTH; 2)

NaTPUOTHYECKOT0 BOCTIMTAHMA:

LEHHOCTHOT'O OTHOIIEHHS K UICTOPUYECKOMY M HAYYHOMY HACIEIUI0
OTEYECTBEHHOM XMMHH; YBAXEHUS K MPOLECCY TBOPYECTBA B O0JACTH TEOPUU U
IPAKTUYECKOr0 MPUMEHEHUS! XUMUH, OCO3HAHUS TOTO, UTO TOCTUKEHUS HAYKU ECTh
pe3ysibTaT  AJUTENbHBIX  HAOMIOJEHUH, KpPONOTIMBBIX 3KCIEPUMEHTAIbHBIX
MOUCKOB, MIOCTOSIHHOTO TPpyAa YYEHBIX U MPAKTHUKOB; MHTEpEca M MO3HABaTEIbHBIX
MOTHBOB B IMOJYYEHUU WU TOCIEAYIOIIEM aHajiu3e WHGOpMalMu O MepPeaoBbIX
JOCTUKEHHUSIX COBPEMEHHOM OTEUE€CTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS

HPABCTBEHHOI'O CO3HAHMUSA, 3TUYECKOTO MOBEACHUS; CIOCOOHOCTH OLICHUBATh
CUTyallu, CBSI3aHHBIE C XMMHWYECKUMU SIBICHUSAMH, U MPUHUMATh OCO3HAHHbBIC
pellieHusi, OPUEHTHPYSCh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH;
TOTOBHOCTH OIIEHUBATh CBOE MOBEICHUE U MOCTYIKA CBOMX TOBAPHILEH C MO3UIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUN ITHX MOCTYNKOB;

4) popMupPOBAHUSI KYJIBTYPHI 310POBBSI:

NOHMMAaHHs LEHHOCTEW 3J0pOBOTO U Oe3omacHoro oOpas3a KHU3HH,
HEOOXOAMMOCTA OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (U3HYECKOMY M
NICUXUYECKOMY 3JI0pPOBBIO; COOJIIOJIEHUs TMpaBuUil O€30MacHOro OOpalleHus ¢
BEII[ECTBAMHU B OBITY,

MOBCEIHEBHOM JKU3HM U B TPYJOBOH ACSITEIbHOCTH; TTOHUMAHUS IIEHHOCTH TPaBUI

WHIMBHUIYAIBHOTO M KOJUIEKTHBHOTO
0€30IMacHOr0 MOBEJCHUS B CUTYalUsX, YTPOKAIOLIUX 310POBbIO U JKU3HU JIIOZCH;

OCO3HAHUS TIOCTIEACTBUN U HEMPUATHUS BPEIHBIX IPUBBIYCK (YIOTpEOICHUS
AJTKOTOJIsI, HAPKOTHKOB, KypeHus); 5)

TPYAOBOr0 BOCIIUTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTLHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUECKOM W  JAPYTUX  BHJAX
NesATEeIbHOCTH; YCTAHOBKM Ha aKTUBHOE yYaCTHE B PEIICHUH MPAKTHYECKUX 3a/1a4
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHUIO Mpodeccruil pa3auyHoro pojia, B TOM
YHUCJIE HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUN IO XUMUU; YBaXXEHUS K TPYAY,
JIOJSIM TPyJa U pe3yjibTaTaM TPYI0BOM N€ATE€IbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY WHIMBUIYAIbHOM TpaeKTOpUU o0Opa3oBaHud, Oyayueid npodeccun u



peanu3anuu COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHH, UHTEPECOB M MOTPEOHOCTEN 0011eCTBa;

6) IKOJIOTHYECKOr0 BOCIIUTAHMSA: SKOJIOTHYECKH L1€JIECO00Pa3ZHOT0O

OTHOLIEHUS K NPUPOJIE, KAK HCTOYHUKY
CYLIECTBOBAHMS >KM3HM Ha 3emJie; IIOHMMaHHsS TJOOATBHOIO  XapakTepa

IKOJIOTUYECKUX MPOOIIEM, BIUSHUS
DKOHOMHYECKUX IPOLECCOB HA COCTOSHHUE IPUPOJHOM M COLMAIBHOM Cpelbl;

OCO3HaHUs HEOOXOAMMOCTH UCIOIb30BaHUS TOCTHKEHUN XUMUU JJIs
peleHns BONPOCOB PAlMOHAIIBHOIO IPUPOAOIOJIB30BAHNS; AKTUBHOTO
HENPUATUS JEUCTBUM, MPUHOCAIINAX Bpell OKpYKArOLIEH MPUPOTHOU
cpele, yMEHUs IPOTHO3UPOBATh HEOJIArONPUSTHBIE 3KOJIOTUUYECKHE ITOCIIECTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAIIAT UX; HAJUYHUSA PA3BUTOTO
DKOJIOTHYECKOTO MBIIUIEHUS, YKOJIOTUUECKON KYJIbTYpPbI, OIIBITA
NEATEIIBHOCTH JKOJIOTUYECKOM  HANPABJICHHOCTH, YMEHMs
PYKOBOJCTBOBATbCS MU B ITI03HABATEIBHON, KOMMYHUKATUBHOM U COLMAJIBHON
IpPaKTUKE, CIOCOOHOCTU 51 YMEHHUS AKTUBHO  IIPOTHUBOCTOSITH
UjeosIoTun XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAayKW M OOILIECTBEHHOW MPAKTHKW; TOHMMAaHUS CleUuPUKU
XMMHHU KaK HaAyKH, OCO3HaHUS €€ pojiu B JOPMUPOBAHUH PALIMOHATIBHOTO HAYYHOTO
MBILUICHUSI, CO3JaHUM LEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKaIOIEM MHUpPE KakK O
€IUHCTBE NPHUPOABI M YEJIIOBEKA, B MO3HAHWHM NPHUPOIHBIX 3aKOHOMEPHOCTEU H
perieHny npo0JieM COXpaHEeHHs MPUPOIHOTO PABHOBECHS; YOSKIEHHOCTU B 0COO0OM
3HQYMMOCTH XUMHUHU JUIsi COBPEMEHHOW LMBUIM3ALMU: B €€ TI'yMaHUCTHYECKOU
HAIPaBJICHHOCTU W BAYKHOU POJIM B CO3/TAaHUU HOBOM 0a3bl MaTePUAIBHON KYJIBTYPHI,
pELICHUH II00aNTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPbEBOM,
HPHEPreTUYECKOM, MHILNEBOM U HKOJOTMYECKOM O€30MacHOCTH, B pa3BUTHHU
MEAMIIMHBI, 00ECIIeUEHUH YCIOBUH YCIIEUTHOTO TPY/1a U SKOJIOTMYeCKU KOM(OPTHOM
KHU3HU KaXKJI0T0 ujieHa OOLIeCTBa; €CTECTBEHHO-HAYUYHOM I'PaMOTHOCTH: IOHUMaHUs
CYyIIHOCTH METOJOB IIO3HAHMUS, MCHOJB3YEMBIX B €CTECTBEHHBIX HAYyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJydaeMble 3HAaHUSA JUIsl aHalu3a U OOBSICHEHUA
ABJICHUN OKPY>KaIOLIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUMN, YMEHHUS 1€J1aTh
00OCHOBaHHBIE 3aKJIIOYCHHS] HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMUXCS JaHHBIX C
LEIbI0 TOJYYEHUs JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIIBHO
UCIIOJIb30BaTh XUMUYECKUE 3HAHUS JJIs1
peleHust mpo6JieM B peasibHbIX KU3HEHHBIX CUTYAIUsIX; HHTEpeca

K MO3HAHUIO U UCCIEA0BATEIBCKON NESTENBHOCTH;



TOTOBHOCTM M  CHOCOOHOCTH K  HEMPEepbIBHOMY OOpa3OBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUN IO XUMHUHU B
COOTBETCTBHHM C KU3HEHHBIMU TOTPEOHOCTSIMH; MHTEpeca K OCOOCHHOCTSIM Tpy/a B
pasznuyHbIX chepax npodeccuoHanbHOU

JESATEIBbHOCTH.
METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yJibTaThl OCBOCHHUSI Y4€OHOro mpeamera «XHUMHs» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMEIE IS dhopmMupoBaHUs MHUPOBO33PEHUS oOydJarommxcs
MEXIUCITUTUTHHAPHBIE (MEXTPEIMETHBIE) OOIeHaAyYHbIE TOHSTHS, OTpaKaroIue
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U cOeludUKy METOAOB IO3HAHMUS,
HCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SABJICHUE,
MPOIIECC, CUCTEMA, HayYHBIN (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, HUCCIeNOoBaHUE, HAOMIOJACHUE, H3MEPEHHUE, JKCICPUMEHT U Apyrue);
YHUBEpCAJIbHBIC y4eOHBbIC JEWCTBUSA (TIO3HABATEIbHBIE, KOMMYHHUKATHBHBIC,
peryJsSTUBHBIC), 0OecrieunBaroniie GopMupoBaHre GyHKIIMOHAIBHON IPaMOTHOCTH
Y COI[MAJIbHOM KOMIETEHIIUU 00yYarOIIUuXCs;

CIIOCOOHOCTH 00yJarommxcs HCIIOJIL30BaTh OCBOCHHBIE
MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS U yYHUBEpCAJbHBIC yueOHBIS
JICUCTBHS B IMO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpenMeTHbIe pe3yJabTaThl OTPAXAlOT OBJAJECHUE YHUBEPCAIHHBIMU
y4eOHBIMH  TTO3HABAaTCIbHBIMH, KOMMYHUKATHBHBIMH W  PETYJISITUBHBIMH
JICUCTBUSIMU.

OBJiaieHre YHHBEPCAIbHBIMH YUeOHBIMH NMO3HABATEILHBIMU
JelCTBUSIMM:

1) 0a30Bble JJOrHYecKue JeCTBUSI:

CaMOCTOSITETbHO  (popMynupoBaTb W aKTyallu3UpoBaTh  MOpoOJemy,
BCECTOPOHHE €€ paccMaTpuBaTh; ONPEHCNATh IETU JEATeIIbHOCTH, 3ajiaBas
napaMeTphbl ¥ KPUTEPUHU UX
JIOCTUKEHUSI, COOTHOCUTh PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU IEISIMU;
MCIIOJIB30BaTh MPU OCBOSHUM 3HAHUN TPUEMBI IOTHUECKOTO MBIIICHUS — BBIJEISATh
XapaKTEPHBIC TPU3HAKY TIOHATHIA U YCTAaHABINBATh UX B3aMMOCBSI3b, UCIIOJIH30BAThH
COOTBETCTBYIOIINE MOHATHUSA JUIsl O0BSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUU IS KJIacCU(DUKAITUN BEIIECTB U
XUMHUUYECKUX PEaKlMil; yCTaHaBIMBaTh MPUYMHHO-CJIEACTBEHHBIC CBSI3U MEXKIY
M3y4a€MbIMHU SIBIICHUSIMU; CTPOUTH JIOTUYECKHE PACCYKJCHHS (MHAYKTUBHBIE,
JNEeTyKTUBHBIE, TIO AHAJIOTMH), BBISBISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS] B



paccMaTpUBaeMBbIX SBJICHUSIX, (HOPMYITUPOBAThH BHIBOIBI M 3aKIIFOUCHHUS; TPUMEHSATh
B TIpOIIECCE€ MO3HAHMS, HCMOJIb3yeMble B XUMHUHM CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIeNId, MPeoOpa3oOBbIBATh MOJIEIbHBIE TNPEJCTABICHUS — XMMHUYECKHH 3HaK
(cMMBOJI) AJIEMEHTA, XUMUYecKast (opMyJia, ypaBHEHHE XUMUUECKOU peaKIuu — IPU
pelieHnd YYEeOHBIX [IO3HABATENIbHBIX U MPAKTUYECKUX 3aJad, MPUMEHSTh
HA3BaHHBIC MOJICJILHBIE MPEICTABICHUS Ui BBIABICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a30BbIe HCCIIET0BATEIbCKHE e CTBHS:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUYECKHUX
peakuuii; (GOPMYIMPOBATh IEMM W 3aJa4dl  HWCCJICAOBAHMS, WCIOJIB30BATh
MOCTAaBJICHHBIE W CaMOCTOATENHbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KayecTBE
WHCTPYMEHTA TO3HAHUS M OCHOBBI JJi (DOPMHUPOBAHUS THIOTE3BI MO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUM; BIIAICTh HABBIKAMU CAMOCTOATEIIBHOTO
IJIAHUPOBAHUSI Y MPOBEACHUSI YUCHUUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMeHUs1 HaOJt0aTh 32 XOJOM IMpoIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €T0
pe3ynbTat, GopMyIupoBaTh 000OIICHNUS U BBIBOJIBI OTHOCUTENIBHO JIOCTOBEPHOCTH
pE3yNbTATOB MCCIIEOBAHUSA, COCTABIATh OOOCHOBAaHHBI OTUET O MPOAECITAHHOU
paboTe; MpUOOpETaTh OMNbBIT YUYCHUYECKONW MCCIAEAOBATEILCKOM U MPOEKTHOM
NESTEILHOCTH, MPOSIBIISITH CIIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PELICHUS NPAKTUYECKUX 3aJa4, NPUMEHEHUIO PA3JIMYHbIX METOJ0B
MTO3HAHUS.

3) pa6oTa ¢ uHpopmanueii:

OpPUEHTUPOBATHCS B Pa3UYHBIX UICTOYHUKAX WH(MOpMAIUU (HAyIHO-
MOMyJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJEp)KaHUs, CHpPaBOYHBIC IOCOOUS,
pecypcbl MHTepHeTa), aHanuM3upoBaTh MHPOPMALIUIO PA3JIMYHBIX BUAOB U (Hopm
MpPEICTaBIICHNUS, KPUTUYECKH OLIEHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTH;

(dbopMyIMpOBaTh 3aMpOCHl W MPUMEHITHh Pa3jMYHbIe METOJBI MPHU TIOUCKE U
orbope wuHbOpPMAIIUK, HEOOXOAUMOW JUIS BBIIOJHEHHS Yy4eOHBIX 3a7a4
ONpeneNEéHHOro0 THUMA; MPUOOPETaTh ONBIT HCIONb30BaHUS HH(GOPMALMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTUA M PaA3JIMYHBIX TOMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BBIOMPATH
onTUMalibHyt0  (opmy mpencrtaBieHuss uHbopmaruu  (cxembl, Tpadukwy,
JTUarpaMMbl, TaONWIBI, PUCYHKH W JAPYTHE), UCIOJIB30BaTh HAYYHBIM S3BIK B
KauecTBe CpeAcTBa NpH paboTe ¢ XUMUYECKON HHGOpMalMel: NpPUMEHSThH
MeXIpeaMeTHbIe (PU3ndecKue U MaTeMaTHIECKHE) 3HAKH U CUMBOJIBI, (JOPMYIIHI,
ab0peBUaTypbl, HOMEHKJATypy; HCIOJb30BaTh M MPe0oOpPa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA



HaTJISTHOCTH.
OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:
3aJ1aBaTh BOIMPOCHI MO CYIIECTBY O00CYKIaeMOU TEMbI B XOJI¢ AUAJIOTa /WA

JTUCKYCCUHW, BBICKA3bIBaThb  HUACH, (OPMyIUpOBaTH CBOM  MPEIIOKCHHS

OTHOCUTEJIBHO BBIMOTHEHUS MPEAJIOKEHHON 3a/lauu; BBHICTYNAaTh C Mpe3eHTaIuei

pe3yibTaTOB MO3HABATEIBHOM NESITENIbHOCTH, MOJYUYEHHBIX CAMOCTOSTEIBHO WIIU

COBMECTHO CO CBEPCTHUKAMU TNPHU BBIOJHEHUH XUMHUYECKOTO HKCIICPUMEHTA,

MPAaKTUYECKOM paboOThl MO HCCIEIOBAHUIO CBOWCTB H3y4aeMbIX BEIIIECTB,

peanuzanuu y4yeOHOro mnpoekTa U (OopMyIHpOBaTH BBIBOJBI IO pe3yJbTaTaM

MPOBEJAEHHBIX UCCIEAOBAHUN IMMyTEM COTJIACOBAaHUSI IO3ULIUM B X0J1€ 0OCYKICHUS U

oOMEHa MHCHHSIMU.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:
CaMOCTOATENILHO IJIAHUPOBaTh M OCYHIECTBISTH CBOI TMO3HABATEIbHYIO

NEATEIIbHOCTh, OINpeneNsas €€ Lenu W 3aJayd, KOHTPOJHMPOBATh U IO MeEpe

HEOOXOJIMMOCTA KOPPEKTUPOBATH MPEAJIAaraéMblii  alropuT™M JIEUCTBUM MpHU

BBITIOJTHEHUU Y4YE€OHBIX M HUCCIEIOBATENIbCKUX 3a7ad, BbIOMpaTh HauboJsiee

b (deKTUBHBIN Ccroco0 HMX pelieHuss ¢ y4E€TOM TMOJIY4YEHHUS HOBBIX 3HAHUH O

BEIIECTBAX U XHWMHMUYECKHX PpEaKIUSAX; OCYIIECTBISATh CAMOKOHTPOJIb CBOEH

JEeATEIbHOCTH Ha OCHOBE caMOaHaInu3a

Y CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUA Kypca «OpraHuyueckas XUMUS»
OTPAXKAKOT:

c(hOPMUPOBAHHOCTH  MPEJCTABICHUH O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHUPA, POJIA XUMHUH B IO3HAHWU SIBJICHUM IPUPOJIBI,
B (OpPMUPOBAHUM MBIIUICHUS M KYJbTYpPhl JUYHOCTH, €€ (DPYHKIMOHAIBLHOU
IrPAaMOTHOCTH, HEOOXOAUMOM JJIsl pelIeHUs MPAKTUUECKUX 3a/ad U IKOJOTUUECKHU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 370POBBIO W MPHUPOJHOU Cpele; BIaJCHUE
CUCTEMOM XMMHUYECKUX 3HAHWUM, KOTOPAsl BKJIKOYAET: OCHOBOIIOJIATAKOIINE TTOHSITHS
(XMMUYECKHIM DJIEMEHT, aToM, DJJIGKTPOHHasi 000JI0YKa aToma, MOJeEKYJa,
BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIIBHOCTh, XHUMHUYECKas CBS3b, CTPYKTypHasd
dbopmyna (pa3BEpHyTas U COKpamiéHHasi), MOJb, MOJISpHAsh Macca, MOJISAPHBIN
00BEM, YTIEPOIHBIN CKeneT, (yHKIHMOHAIbHAS TPYyIIa, pajuKal, H30MEpHs,
M30MEPBI, TOMOJOTUYECKUH psifi, TOMOJIOTH, YTJIEBOAOPOJbI, KHUCIOPOA U



a30TCOZEpKAIMEe COCAMHEHUS, MOHOMEp, TMOJUMEpP, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCIMHCHHMS); TEOPHH W 3aKOHBI (TEOPHS CTPOCHHS
oprannyeckux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJHUYECKHHA S3BIK XWMHHW; MHPOBO33PEHYECKHE 3HAHUS,
JeKalue B OCHOBE IMOHUMAHUSA TMPUIMHHOCTH WU CHCTEMHOCTH XHUMHUYECKUX
SIBJICHUM, (PAKTOJOTMYECKUE CBEIEHUS O CBOWCTBAX, COCTaBE, MOJYYCHHH U
0€30MacHOM HCITOJIb30BAHUN BAKHEHUIIIUX OpPTraHWMYECKHX BEIIECTB B OBITY U
MPAKTHYECKON JEeATEILHOCTH YeJIOBeKa; COPMHUPOBAHHOCTh YMEHHUU BBISBISTH
XapaKTEPHBIC MTPU3HAKKN MOHATHHA, YCTAaHABINBATh WX B3aMMOCBSI3b, UCIIOJIH30BAThH
COOTBETCTBYIOIINE TOHATHS TPH OMHCAHUH COCTaBa, CTPOCHUS W TPEBPAIICHHMA
OPraHUYECKUX  COCOUHEHHWH; C(HOPMHUPOBAHHOCTH YMEHHH  HUCIOJIb30BaTh
XAMHUYECKYI0 CHMBOJHUKY JUISS COCTaBICHUS MOJCKYISPHBIX W CTPYKTYPHBIX
(pa3BEépHYTOM, COKpal€HHON) (POpMyT OpraHMYECKHX BEIIECTB M YpPaBHEHUI
XUMUYECKAX PEAKITUH, U3TOTABIMBATH MOJEITH MOJICKYJ OPTaHUYECKUX BEIECTB
JUIST  WUIIOCTPAllMA ~ UX  XUMHUYECKOTO U IMPOCTPAHCTBEHHOIO  CTPOCHMUS;
chOpPMHUPOBAHHOCTh YMEHUU YCTAHABIUBATh MPUHAUICKHOCTh M3yYEHHBIX
OPTaHMYECKHUX BEIICCTB 10 HMX COCTaBy W CTPOCHHIO K OMNpPEACIEHHOMY
KJIaCCy/TpylIe COeAMHEHUH (yraeBOMOPOABI, KHCIOPOA U a30TCOAEpIKaIIne
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCIWHEHHUs), JaBaTh UM Ha3BaHUS IO
cuctematudyeckoit Homenkinarype (IUPAC), a Takxke NpuBOAUTH TpPUBUAILHBIC
Ha3BaHUS OTACIBHBIX OPTraHWYCCKUX BEIISCTB (ITHUJICH, IMPOIMJICH, alleTHJICH,
ATWICHTJIMKONb, TIUIEPHH, (PEeHO, (opMambaerua, aneTaableru, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KMUCJIOTA, CTEAPUHOBAs KUCIIOTA, TII0KO03a,
bpykTO3a, Kpaxmat, [eJUTI0103a, TIIHIIHH ); CPOPMUPOBAHHOCTh YMEHHUSI OTIPEICTSATh
BU/Ibl XUMHUYECKOU CBSI3U B

OpraHUYeCKUX COCIMHCHUSAX (OJMHAPHBIC U KPATHBIC),

COPMHPOBAHHOCT, YMEHHUS TPUMEHSTH TIIOJOKEHUS TEOPUU CTPOCHHS
opranndeckux BemiectB A. M. bytnepoBa st 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHCHHS MAacChl BEIICCTB;
c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAB, CTPOCHHUE, (HU3UYECCKUE U
XUMUYECKAE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH Pa3IMYHBIX  KIACCOB
OpraHUYeCKuX BellecTB (METaH, dTaH, dTUJICH, IPOIMIICH, alleTHIICH, OyTaaueH-1,3,
MeTuoyTaaueH-1,3, 6eH30I1, METaHOJ, dTAHOJI, STUICHTIUKOIb, TTUIEPUH, (PEHOI,
aleTajgbJerul, MypaBblHasl U YKCYCHasl KUCIIOTHI, TJIFOKO3a, KpaxMaJl, IeJUIH0103a,
aMUHOYKCYCHAsl KHCIJIOTa), WUTFOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXKIY HHUMH
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHMHYECKUX PEaKIWid C MCHOJIb30BaHUEM
CTPYKTYPHBIX (hopMyT; chOPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh UCTOUHUKH
YTJIEBOJIOPOJHOTO  ChIpbsi  (HE(hTh, TPUPOAHBIA Ta3, Yroljib), CIOCOOBI HX



nepepaboTKM W MPAKTHYECKOE TMPUMEHEHHE TMPOJIYKTOB  IepepadOTKH;
c(OpMUPOBAHHOCTh YMEHUI POBOIUTH BBIYUCIICHHUS 10 XUMUYECKUM YPABHEHUSIM
(Macchbl, 00BbEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTA PEaKUUU IO
U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX BEIIECTB WM
IPOAYKTOB peakiuu); ChOPMUPOBAHHOCTh YMEHUHN BIaJE€Th CUCTEMOW 3HAHUI 00
OCHOBHBIX METOJIaX HAyYHOI'O MO3HAHMS, UCHOJIb3YEMBIX B XUMHUHU IPU U3YYECHHH
BEUIECTB MU XHMMUECKUX SIBICHUU (HAOIIOAEHHE, H3MEpPEHHE, HKCIEPUMEHT,
MOJIEJIMPOBAHUE), UCIOJIb30BaTh CUCTEMHbIE XMMHUUYECKUE 3HAHUS Ul MPUHATHS
pELICHUI B KOHKPETHBIX U3HEHHBIX CUTYyallUsAX, CBA3aHHBIX C BEUIECTBAMHU U UX
NpUMEHEHHEM; C(OPMUPOBAHHOCTh YMEHMH COOJIOAATh MpaBHJIa TOJIb30BAaHUS
XMMHUYECKON mocynoil u 1abopaTtopHbIM OOOpYIOBaHUEM, a TakKe IpaBHiIa
oOpallleHus1 C BELIECTBAMH B COOTBETCTBUU C MHCTPYKLUHUSMHU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB; C(OOPMUPOBAHHOCTHh YMEHHI MJIaHUPOBATH U
BBINIOJIHATh XUMUYECKUH SKCIIEPUMEHT (IIPEBPAILICHHS] OPTaHUYECKHUX BEILIECTB MPU
HarpeBaHuH, [OJIYyYEHUE 3THIICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIUU
OpPraHUYECKUX BEIIECTB, J€HATypalus OCIKOB IIPU HArpeBaHUU, LIBETHBIE PEAKIIUU
OEJIKOB) B COOTBETCTBUHU C MPaBUJIAMU TEXHHKU 0€30MacCHOCTH MpU OOpaAIIEHUH C
BEIIECTBAMH M JIA0OPATOPHBIM O00OPYJIOBAaHUEM, MPEACTABIATh PE3YJIbTATHI
XMMHUYECKOTO JKCIIEpUMEHTa B (hOpME 3amUCH YpPaBHEHUH COOTBETCTBYIOIIHUX
peakuuii U (QOpMYyJIUpPOBaTH BBIBOABI Ha OCHOBE JTHUX pE3yJbTATOB;
COPMHPOBAHHOCTh ~ YMEHUW  KPUTHYECKHM  AHAJU3UPOBAaTh  XUMHUYECKYIO
uH(pOpMAIMIO, TMOIYYaeMyK0 U3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
uHpopManuu, IHTepHET U ApyTux);

chOpMUPOBAHHOCTh ~ YMEHUW  COOJIOaTh  TIpaBUia  AKOJOTHYECKU
1[EJeCO00pa3HOro MOBENECHUS B OBITY W TPYAOBOW JEATENBHOCTH B LEJSAX
COXpaHEHHUsI CBOEr0 3J0pPOBbS M OKpPYKArOLIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JIECHWCTBHS HAa JKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMAas cMbica mokazatens [IJIK, mosicHaTh Ha mpuMmepax CcrnocoObl
YMEHBIIEHUSI W TPENOTBPAICHUS HMX BpPEIHOTO BO3JAEHCTBUS Ha OpraHus3M
YesoBeKa; A O0Yy4aroUuMXcs C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3JJ0POBBS:
YMEHHE MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEILECTB
U XUMHUYECKUX SIBIICHUM; JIJIS CJIENbIX U CIA0OBUASIIMX OOyYarolIUXcsi: yMEHUE
HCIIOJIB30BaTh pelibe(pHO-TOUCUHYIO0 cucTeMy obo3Hadenuit JI. bpaiins s 3anucu
XUMUYECKUX (HOPMYII.

11 KJIACC



[IpeameTHBIE pe3ynbTaThl OCBOeHHS Kypca «OOmas u HeopraHWYecKas
XUMUSD OTPaXKaroT:

cOPMHPOBAHHOCTh  MPEJICTABICHUNA: O XHUMHUYECKOW COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIM XMMHUH B ITIO3HAHUU SIBJICHUI ITPUPOIBI,
B (OpPMHpPOBAHWM MBINUICHUS W KYyJbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBLHON
rPaMOTHOCTH, HEOOXOUMOM JIJIsi PELICHUs] TPAKTUUYECKUX 3a7a4 M HKOJOTHUYECKHU
000OCHOBaHHOTO OTHOILIEHHSI K CBOEMY 3J0POBBIO W MPHUPOJHON Cpelie; BllaJcHUE
CUCTEMOW XMMUYECKNX 3HAHUM, KOTOpasi BKJIKOYAET: OCHOBOIOJATAIOIINE TTOHSATHS
(XUMUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOHMTAIN aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA 00BEM, BaI€HTHOCTD, SJIEKTPOOTPUIIATEIHLHOCTD,
CTENICHb OKUCJICHUS, XMMHUYECKasi CBsI3b (KOBAJICHTHAs, MOHHAs, METaIMyecKas,
BOJIOPOJIHAS ), KPUCTAINIMYECKAsI PEIIETKA, TUIIBI XUMUYECKUX PEaKIMii, pacTBop,
AIEKTPOJIUTBI, HEAJIEKTPOJIMUTHI, 3JECKTPOJIUTHYECKAS OUCCOLMALNS, OKUCIUTEIb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON pEaKIMy, XUMHUYECKOE pPaBHOBECHE);
TEOPUM M 3aKOHBI (TEOpHUs DIEKTPOJIUTUYECKON TUCCOLMAINM, MEPUOTUICCKUIN
3akoH /. 1. MenaeneeBa, 3aKOH COXPaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U
NpEBpaIllEHUs] JHEPTUM TPU  XUMUYECKHX  PEAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHMMAHUSl  NPUYMHHOCTM M CHCTEMHOCTM  XUMHYECKUX  SBJICHUH,
(haKTOJIOTHYECKHE CBEICHUS O CBOICTBAaX, COCTaBe, MOJYYEHUM U 0€30MacHOM
WCIIOJb30BaHUN BAXKHEHIINX HEOPraHUYECKUX BEIIECTB B OBITY W MPAKTHUYECKOMN
NEATEIIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHH BBISBIISITh XapaKTEPHbIE MPU3HAKU TOHATHM,
YCTaHABJIMBATh MX B3aUMOCBSA3b, HUCIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS MPHU
OMKMCAHUKM HEOPTaHUYECKUX BEIIECTB W WX MpeBpalieHuil; chopMHUPOBAHHOCTh
YMEHUN UCIOJIb30BaTh XHUMHYECKYI0 CUMBOJMKY IS COCTaBJeHUs (opmyn
BEILIECTB U YPAaBHEHUI XUMHUYECKUX PEAKIUNA, CUCTEMATUYECKYI0 HOMEHKJIATypy
(IUPAC) wu TpuBMaibHbIE Ha3BaHUS OT/ACJIBHBIX HEOPTaHUYECKUX BEIIECTB
(yrapHblii Ta3, YIJIEKHCIBINA ra3, aMMHaK, raméHasi U3BeCTh, HEraméHasi U3BeCTb,
MUTHEBAsl COJla, MUPUT U JApyrue); cHOPMHUPOBAHHOCTH YMEHUW ONPENEsATh
BAJICHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX JJIEMEHTOB B COCIUHEHUSIX
pa3IMYHOTO  COCTaBa, BHUJ XUMHYECKOM CBsI3u (KOBaJICHTHas, HWOHHAas,
MeTaJIJIMYecKasi, BOAOPOAHAsI) B COCIUHEHUSX, THUI KPUCTALIMYECKOW PpEIIETKU
KOHKPETHOTO BeIlleCTBA (aTOMHas, MOJEKYJspHas, HOHHAs, METaJUIM4ecKas),
XapakTep Cpeabl B BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX COCTMHECHUN;

chOpMHPOBAHHOCTh YMEHHUM yCTaHaBIIMBATh MPUHA/JIEAKHOCTD
HEOPTaHWYECKUX BEIIECTB MO WX COCTAaBy K OMNpeAeiIEHHOMY KJaccy/Tpymre
COeIMHEHUN (MPOCThIE BEIIECTBA — METAIBI U HEMETAJIJIbl, OKCHUJIbI, OCHOBAHMUS,



KHUCTIOTHI, aM(OTepHble TUAPOKCUIBL, COJH); CHOPMHUPOBAHHOCTh YMEHUH
packpeiBaTh CMmbICH nepuoandeckoro 3akoHa JI. M. MengeneeBa wu
JEMOHCTPHUPOBATH €ro CUCTEMATU3HPYIOLIYIO, OOBSICHUTEIIbHYIO U
IPOrHOCTUYECKYI0 (QYHKIUH;  CPOPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh
AIIEKTPOHHOE CTPOEHUWE aTOMOB XHMHUYECKHX 3JEeMEHTOB 1—4 mnepuoaoB
[leprognyeckon cucTeMbl XUMUYECKHUX 1eMeHTOB [. 1. Menneneesa, ncnonb3ys
HOHSTHUSA «S-, P-, dJIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHUY», OOBACHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX MIEMEHTOB U UX COEAMHEHUH 110
nepuoaam u rpymmam Ilepuonnaeckon cucTeMbl XUMAYECKUX 351eMeHTOB /1. .
MenneneeBa; chopMHUpOBAaHHOCTh YMEHUN XapaKTepuU30BaTh (OMHUCHIBATH) 0OIIME
XUMHUYECKME CBOWMCTBA HEOPraHMYECKUX  BEUIECTB  Pa3IUYHBIX  KJIIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXAY HEOPraHMYECKUMU
BEILIECTBAMH C MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XWMHUYECKHX pPEaKIIHil;
C()OPMUPOBAHHOCTb YMEHHUS KJIACCU(PULIMPOBATh XUMHUECKHE PEAKIUH 10
pPa3IMYHBIM IIpU3HAKAM (YHUCIy U COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
addexTy peakiuu, U3MEHEHUIO CTENEHEH OKUCICHHS DJIEMEHTOB, OOpaTUMOCTH
peaklMM, YYacTUIO Karajiu3aTtopa); Cc(pOpMUPOBAaHHOCTb YMEHHUH COCTaBIATH
YPaBHEHUS PEAKUWUW Pa3JIMYHBIX THUIIOB, IOJIHBIE M COKpPAILIEHHBIC YpPaBHEHUS
peakuuii HFOHHOrO OOMEHA, yUYUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TU PEAKIIMH UAYT A0
KOHIIA;
c(hOpMHPOBAHHOCTh yMEHUI OPOBOJUTH pPEAKUWH, MOATBEPKIAOIINE
KAauECTBEHHBIN COCTAB PA3JIMYHBIX HEOPTaHUYECKHUX BEILECTB, PACIIO3HABATH
OTBITHBIM YTEM MOHBI, TPUCYTCTBYIOIINUE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
BELIECTB; CHOPMUPOBAHHOCTh YMEHUM packpbIBaTh CYILHOCTh
OKHUCIIUTEIBHO-
BOCCTAHOBUTEBHBIX PEAKIUI MOCPECTBOM COCTABJICHHMSI JIEKTPOHHOrO OanaHca
ATUX PEaKLHii; CHOPMHUPOBAHHOCTh YMEHUIN OOBSACHATH 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKOHN peakliiu OT Pa3IMYHbIX (PaKTOPOB; XapaKTep CMELICHHUS
XUMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3/IEUCTBHS (MIPUHLIUIL
Jle laTenbe); chOpMUPOBAHHOCTh YMEHHM XapaKT€PU30BaTh XUMUYECKUE
IIPOLIECCHI, JIEKAIIUE B OCHOBE IMPOMBIILIIIEHHOTO MOJTYYEHUS CEPHOU KUCIIOTHI,
aMMHMaKa, a Takxe chOPMUPOBAHHOCTD MPEJCTABICHUI 00 OOIIMX HAYYHBIX
OPUHIMIAX U SKOJOTHYECKUX MPoOJieMax XMMUYECKOTO MPOU3BO/ICTBA;
c(OpPMUPOBAHHOCTH YMEHHI MPOBOUTH BHIYUCIICHUS C UCTIOIb30BAHUEM
MOHSTHUS «MacCOBas J0JIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOILICHU Ta30B MPHU
XUMHUYECKUX PEAKIUAX, MacChl BellecTBa MM OOBEMA ra3oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacce€ WM O0BbEMY OJHOIO U3 YYaCTBYIOIIHUX B PEaKIUU
BEUIECTB, TEIJIOBOro 3(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMs MacChl
BEILECTB, MPEBpPALICHUS U COXPAHEHHS] HHEPruu; CHOPMHUPOBAHHOCTH YMEHUU



coOMIOIaTh TpaBUjia TIOJIb30BAHUS XUMHUYECKOW TOCYIO0NM U J1abopaTOpHBIM
00OpyIOBaHUEM, a TaKXKe IMpaBUJIa OOpaIICHHUsS C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSIMA 110  BBINOJIHEHUIO  JTAOOPATOPHBIX ~ XHMHUYECKHX  OIBITOB;
c(hOpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBHITOIHATH XUMUYECKUNA IKCIEPUMEHT
(pa3noxeHue Mepokcuaa BOAOPOJA B MPUCYTCTBUM KAaTAM3aTopa, ONPEICICHUE
Cpeabl PacCTBOPOB BEWIECTB C MOMOIIBIO YHUBEPCAJIBHOTO WHAUKATOPA, BIIWSIHUE
pa3IMyHBIX (DAKTOPOB HA CKOPOCTh XHMMUYECKOW pEAKIMH, PEaAKIMH HOHHOTO
oOMEeHa, KauyeCTBEHHbIC peaKIMU Ha Cylb(aT-, KapOOHAT- U XJIOPUJI-AHUOHBI, Ha
KaTMOH aMMOHMS, PEIIEHNE HYKCIEPUMEHTAIBHBIX 33/1a4 M0 TemaM «MeTauib» u
«HemeTannmel») B COOTBETCTBHHM C TIpaBWJIaMU TEXHHUKH O€30MaCHOCTH TIPH
oOpalieHHH ¢ BelIeCTBAaMU M J1TAOOPATOPHBIM OOOpYAOBAHHEM, MPEACTABISTH
pe3yibTaThl XMMHUYECKOTO JKCIEepuMeHTa B (¢GopMe 3alucu  ypaBHEHUU
COOTBETCTBYIOIIMX peakiuidi U ¢GOpMyJIUpOBAaTh BBIBOALI HAa OCHOBE JTHUX
pe3yabTaToB;  CPOPMUPOBAHHOCTH  yYMEHUU  KPUTHYECKU  AHAIU3UPOBATH
XUMUYECKYI0 HH(GOpPMAIIHMIO, TOJIYyYaeMyl0 U3 pPa3HbIX HCTOYHHKOB (CpeicTBa
MacCcoBOM KOMMyHUKaluu, UHTEpHET U IpyTuXx);

chOpMUPOBAHHOCTh ~ YMEHUW  COONIO/IaTh  TIpaBUJia  AKOJOTHYECKU
1[E€JIeCO00Pa3HOr0 TMOBENCHUS B OBITY W TPYAOBOW JEATEIBHOCTH B LEJAX
COXPAHEHHUsI CBOETO 3/I0POBbSl U OKPYXKAIOLIEH NPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3/ICHCTBHS Ha KMBBIC OPTaHU3Mbl ONIPEJCIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens [IJIK, mosicHATe Ha mnpuMepax cHocoObl YMEHBIICHUS H
MPEIOTBPALLICHUS HMX BPEOHOIO BO3JCUCTBUS HA OpPraHU3M 4YEJOBEKa; I
OOy4YaroNIMXCcs ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHUE TIPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHUSI BEIIECTB U XUMHYECKUX
SBJICHUM; JUISl CJENBIX U CIA0OBUIAIIMX OOYYaIOIIMXCS: YMEHUE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mist 3amucu XUMHUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoumnuectBo yacos DJIEKTPOHHbBIE
udposBbie
No 1/ HaumeHnoBaHue pa3jaeioB U TeM (ungp )
°n/m
nporpamMmal Konrpoabubie | Ilpakruueckue obpasoBaTelbHbIe
Bcero pecypcnl
padoThI padoThI
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTAHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro 1o pasneny 3
Paznes 2. Yriesogopoasbl
2.1 [IpenenbHbIE YTI€eBOJOPOIbI — AJTKAHbI 2
25 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 5 1
) aJIKaAME€HBbI, AJIKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' uX nepepadboTka
Hroro 1o pasneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptel. @enon 3




Anpaeruapl. KapOOHOBBIE KUCITOTHI.
3.2 C 7
JIOXKHBIE 3(DUPBI
3.3 VriaeBonsl 3
Hroro mo pazueny 13
Pa3znen 4. A3oTconepkamye OpraHudecKkue coeuHeHust
4.1 AmuHbl. AMHHOKHUCIIOTHL. benku 3
Htoro no paznemny 3
Pa3zaea S. BeicokomoieKy/IsipHbIe COeIHHEHUS
5.1 IInactmaccel. Kayuyku. Boigokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
" BEI
No 1/ HaumeHoBaHue pa3iesioB U TeM (undpossie)
° n/n
IPOrpaMMBI Konrpoabnsie | Ilpakruueckue obpasoBaTe/bHbIe
Bcero pecypcesl
padoThI padoThI
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Ctpoenune atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XMMUYCCKUX 3
anemenToB . 1. Menaeneera
19 Crpoenue Bemectsa. MHoroo6pasue 4
) BCIIIECTB
1.3 XUMUYeCKHe peakluu 6 1 1
Hroro 1o pasneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MerTanisl 6 1
2.2 Hemertamist 9 1 1
23 CBs13b HEOPTAaHUYECKUX M OPTAHHYECKUX )
' BEILIECTB
Hroro no paszneny 17

Pa3zgen 3. XuMus M 'KU3HL




3.1 XUMHUSA ¥ KU3Hb 4
Wroro no pazueny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34







HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

Kosn4yecTBo yacos JJIeKTPOHHBIE
ugposbie
Ne T Hara uupp
eMa ypoka
n/n P Koutposnbubie | IlpakTuueckue | p3ydeHus oGpasoBare/bHble
Bcero pecypcsl
padoThI padoThI
! [Ipeamer oprannyeckoit Xumuu, e L
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHs OpraHM4EeCKUX
2 coenunenuii A. M. byrnepoga, eé 1
OCHOBHBIE I10JIOKEHHUS
[IpencraBienue o kinaccuPpuKauu
opraHuyeckux BemiectB. Homenkinatypa
3 (cucremaTuyeckas) U TpPUBHAJIbHBIE 1
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, L
TOMOJIOTHUYECKHUU P
5 MeraH u 3TaH — npocTeniue 1
IIPEICTAaBUTENN aJTKAaHOB
6 AJIKEeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
. OTUiEH U IPONWIEH — NpOCTeine 1
IIPEICTAaBUTENN aJIKEHOB
8 [IpakTnueckas pabora Ne 1. «Ilonyuenue L 1

OTUJICHA U U3YYCHUEC €TI0 CBOMCTB»




Ankanuensl. byranuen-1,3 u

9 Metunoyranuen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa U PE3HHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTHYECKUH psia. ALleTUIIeH —
IIPOCTEUIINN TPEACTABUTEND AIIKUHOB

1 Bbruucienus no ypaBHEHUIO XUMUYECKOM
peakuuu

19 Apenbl: 6eH3011 U TOyoJ. TOKkCHYHOCTh
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJIOB,
NPUHAAISKAINX K pa3IMYHBIM KJ1accam
[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB:

14 HPUPOHBII ra3 U MOMyTHbIE HeDTSIHbIE
rassl, HeTh ¥ IPOJYKTHI €€ nepepaboTKu
[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB:

15 HPUPOHBII ra3 U MOMyTHbIE HeDTSIHbIE
ras3sl, HepTh ¥ MPOJYKTHI €€ mepepaboTKu

16 KoHnTtponbHas paboTa mo pazaeny
«YTIIEeBOIOPOIBI»

17 [IpenensHple  OJHOATOMHBIE  CIHPTBHI:
METaHOJI ¥ 3TaHoJ1. BoopoiHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: TUICHTITUKOIb U

TJIMLEPUH




@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE

19 U XUMHYECKHE CBOMCTBA, IPUMEHEHNE

20 Anpaerunsl: GopManbaeTua 1
areTanbaeru. AneToxn

21 OnHOOCHOBHBIE TIpe/IeNIbHBIC KAPOOHOBBIC
KUCJIOTBI: MypaBbUHAS U YKCYCHAsI

22 [IpaxTrueckast padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBas U OJIEUHOBAS KUCIOTHI, KaK

23 IPE/ICTABUTEIN BBICIINX KapOOHOBBIX
KUCJIOT

24 MBpl1a Kak coJId BBICHIMX KapOOHOBBIX
KHCJIOT, X MooIlee JieiicTBre
CrnoxHble 3(hUpbl KaKk TPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. ' MAPOIN3 CIOKHBIX
3¢upoB

26 XKupsr: runponus, mpuMeHeHune,
Ouosoruueckas poiib KUpPOB
VYrneBosl: cocTaB, KiacCu(pUKalus.

27 Baxueiinme npecTaBuTeNn: TI0K03a,
bpyxTO3a, caxapo3a

28 Kpaxmait u mesmmosno3a Kak mpupoOIHbIe

MOJIUMEPBI




29

KoHTtposbHas paboTa mo pa3aeny
«Kucnopoacoaepkaimuye opraHn4ecKue
coenuHEeHU»/ Beepoccuiickas
poBepovHas paboTa

30

OO01mmast xapaKTepPUCTHKA a30TCOCPIKALIIX
OpPTaHUYECKUX COCTMHCHUI /
Bcepoccuiickas mpoBepoyHas paboTa

31

AMMWHBI: METHJIAMHUH W aHUJINH

32

AMHHOKHCJIOTHI KaK aM(pOTEepPHBIC
OpPraHMYECKHUE COCTUHEHUS, UX
ononoruyeckoe 3Hauenue. Ilentuas.
benku kak mpupoHbIe

BBICOKOMOIJICKYJIIAPHBIC COCANHCHHUA

33

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COGI[HHCHHﬁ

34

OcHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[InmacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4eHust

JIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKHUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpynnam u nepuogam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CTpOCHI/IC BelllecTBa. XHUMHUYECKas CBA3b, eé
BUBbI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOJIOpOI[HaSI CBA3b

BajnieHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Bemectsa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS




Iloustue o AUCHICPCHBIX CUCTCMAX.
VcTHHHBIEC U KOJUTOMIHBIE PACTBOPBHI.
MaccoBasi 107151 BEIIeCTBa B pacTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBSA3b HEOPraHWYECKHUX BEUIECTB, PA3IIMYHBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUH.
3aKOH COXpPaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU TIPH
XUMHUYECKHX PEAKLUIX

Ckopoctb peakiun. O6paTuMble peaKiuy.
XHUMHUYECKOE PaBHOBECHE

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3NuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON pPEaKIIUN»

11

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoiHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB

12

OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsTre 00 anexTponnse
pacIIaBoOB U PaCTBOPOB COJIEH




13

KonTponbHas pabora no pazaeny
«Teopernueckre OCHOBbI XUMUM»

14

Mertaiubl, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX dnemMeHToB /. 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3nIecKue CBOWCTBA
METaJIJIOB

15

CnutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PsiJT
HaIpsHKEHNUN METaJUIOB

16

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, KaJul, KaJablluii, MarHuH,
AITIOMUHUN) U UX COETUHEHUN

17

XHUMHUYECKHE CBOWCTBA XPOMa, MEAU U UX
COeTUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UxX
COeTUHEHUN

19

ITpakTuyeckas padora Ne 2. "Perenue
SKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«Mertamisn"

20

HeMeTaJ'IJ'II)I, HUX IMTOJOXKXECHUEC B
[Tepuonnueckoit cucteMe XMMUYECKUX
anemenToB JI. . Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB




dusznyeckue cBOIICTBA HEMETAIIIOB.

21 Annotponusi HeMETauIoB (Ha IpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)

99 XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COCTMHEHUN

23 XUMHUECKHE CBOICTBA a30Ta, Gocopa u ux
COCTUHEHUN
XHWMHMYECKUE CBOMCTBA yIiIepoaa, KpEMHUS U

24 HUX COeIUHEHUN

5 [IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX

5 COCTUHEHUN

26 O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
teMe «Hemeraminy. Beraucnennsa mo
YpaBHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI
[Tpaktuyeckas padora Ne 3. «Pemienue

27 AKCTIEPUMEHTAIBHBIX 3314 110 TEME
"HemeTamis"»

28 KonTtponbHas padota mo temam «MeTasbi»
n «Hemertamiey

29 Heoprannueckue u OpraHm4ecKue KUCIOTHI.

HeOpFaHquCKHe 1 OPraHu4€CKUEC OCHOBAHUA




AmMpoTepHbIe HEOPTaHUYECKUE U
opranuveckue coepunenus. ['enernueckas

30 CBSI3b HEOPTAaHUYECKUX U OPTAaHUUYECKUX 1
BEIIIECTB
Ponp xumuu B 00ecTieueHU SKOJIOTHICCKOM,

31 HHEPTreTUYECKON 1 MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEIUITHBI
[IpencraBnenust 06 0OMIMX HAYIHBIX

32 MIPUHIIAIIAX IPOMBIIIICHHOTO ITOTYICHHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YenmoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1

34 XuMHS ¥ 30pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., Octpoymos WU.I'., Cankos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Xumus, 11 xmace/ I'abpuensia O.C., Octpoymos WU.I'., Ciagkos C.A.
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Pabouune nporpaMMel Kypca XUMUM pa3paboTaHbl K yYeOHUKAM aBTOPOB AJIs



10—11 xmaccoB o6meo0pa3zoBaTenbHbIX opranu3anuii. CTpykTypa u
coJiepkaHue paboyux MporpamMm cOOTBETCTBYIOT TpeboBaHusm OI'OC
cpenHero oopazoBanusi. Pabouue nmporpamMmbl Kypca XUMHH pa3padOTaHbl K
yueOHukam aBTopoB ["abpuensn O.C., Octpoymon WU.I'., CnaakoB C.A. mis
10—11 ximaccoB 061meodpa3oBaTebHbIX opranu3auii. CTpykTypa u
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