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HOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1O XWMHUHM Ha YypOBHE CpeIHEro o001mero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHOll 00pa3oBaTeNIbHONW MPOTPAMMbI CpeAHEro o061iero oOpa3oBaHUs
(®OIT  COO), mpencraBieHHbix B DenepallbHOM  TOCYJIapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
®denepanuy, peanu3yIOIIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMbl, U
OCHOBHBIX TMOJNOXKeHUN «CTparernn pa3BuTusl BocnuTanuss B Poccuiickon
deneparuun Ha niepuoa 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKE MPOrpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1elt ctpareruu 00y4deHus, BOCIIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCA CPEICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTABUIIN
koHuentyanbHble noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJIEH,
CoJlepKaHus, pe3yJbTaToB OOy4YeHHSs U TpeOOBaHHI K YPOBHIO TMOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, NOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpraHu3aliM, SBISIETCS HEOThEMJIEMOM 4YacThlO HUX
oOpazoBaHHOCTA. (OHO CIYXHUT 3aBEpIIAIONMM JTaloOM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIIMX
LEJIOCTHOM CHCTeME€ XUMHUYECKOTo o00pa3oBaHUsA. OTH I[EHHOCTU KacaroTcs
NO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOUIEH KYJIbTYpPbl
YEeJIOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAaHHOI'O OTHOILUEHUS K CBOEMY
3MI0pOBBIO M TpUpoJIHOM cpene. Peamusyercs xumudeckoe o0Opa3oBaHUE
oOyyJaronmxcsi Ha ypoBHE CpeHEero ooiero o0pa3oBaHUs CPEICTBAMH Yy4E€OHOTO
npeaMera «XUMHUSD», COJEpKaHHUE M TOCTPOCHHE KOTOPOrO OIpEAeNiCHbl B
nporpaMMme 1O XUMHUU C Y4ETOM ClenupuKkd HayKu XUMUW, €€ 3HAYCHUS B
MO3HAHWUU TPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lmux 1ened W MPUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpeJiHero odiiero oopasoanus B Poccuiickoii @enepanuu.

XuMUsl Kak 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HUIPaeT 0COOyI0 poiib B
COBPEMEHHOM IMBHWIM3AIMHN, B CO3JJaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAIIMOHATBHOIO HAYYHOT'O MBIILJICHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTABICHUSI 00 OKpYKAIOIIEM MUPE KaK O €IMHCTBE
OpUPOJIBI U YellOBeKa, KOTopoe (HOpMUPYETCS B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aWMOCBS3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMU U BOZMOXHBIMH 00aCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJICUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOThEMJIEMOM YacThI0O MUPOBOU KYJIbTYpbl, HEOOXOUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaxJaoro ujeHa oOmectBa. CoBpeMEHHas XUMHUs Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBJieHA HA pEUICHUe
IJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTUYECKONU OE€30TaCHOCTH U OXPaHbI 3/I0POBbSL.

B coorBercTBUM C OOIIMMH HEISIMH W NPUHUUIIAMU CPEJHEro OOIIero
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIi yPOBEHb
U3yYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaromuxcsi, HEOOXOJIMMYIO MM i BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIKYEHHS B JKU3Hb COLMYyMa, NPOJOKCHUS
o0pa30BaHMsl B pa3TUYHBIX 00JACTIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  npeaMera  «XuMus» SBIASIOTCS  0a30Bble  KYpChl —
«Oprannyeckas xuMus» U «OOImass ¥ HeOpraHuyeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUU MO HEOPTraHMYECKOW XMMHH (C BKIIIOYEHUEM 3HAHUKM U3 O0IIeH XUMUU) U
OpraHnyeckon xumuu. PopMUpOBaHUE TAHHOM CHUCTEMBI 3HAHWM IIPU HU3YyUYEHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro0 MHOI000pas3us
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUMU.

Crtpyktypa cogepxaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEopraHuyeckas Xumus» copmMupoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CHUCTEMHOTO TOJAXO0/Ja K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOOyClOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUM Ha  ONpeleaEHHBIX
TEOPETUYECKUX YpPOBHiAX. Tak, B Kypce OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBaKOTCSI Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHS OPraHHYECKHX
COCAMHEHNI, a TaKXE€ Ha YPOBHE CTEPEOXUMHUYECKMX M DJIEKTPOHHBIX
NpEICTaBICHU O CTpoeHHH BemiecTB. CBelneHUs 00 H3y4aemblXx B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHHU — OT YTJIEBOJOPOJIOB A0 CIOXKHBIX OMOIOTUYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnM4eckol XMMHHU IOJIyYarOT pPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEr0o 00pa3oBaHMs MEpBOHAYATbHbBIE
IPEICTABICHUS O XUMUYECKON CBS3M, KIACCU(PUKALMOHHBIX NMPU3HAKAX BELIECTB,
3aBHCHMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMHYECKON PEAKIINH.

[Tonq HOBBIM yrioM 3peHusi B mpeameTe «XuMHs» 0a30BOro0 YpOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOrO oO0IIero oOpa3zoBaHuUs
TEOPETUYECKH MaTepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BEIIecTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas ¥ HeopraHuyeckas
XUMUSD» O00yYarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJIOJOTMYECKUX TO3UIUH,



rIy0)kKe TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 5TOro 3akoHa — OT
000011ar0111eH 10 0OBSICHSIOIIEH U TPOTHO3UPYIOIICH.

Enwnas cucreMa 3HaHWN O BaXXHEHIIMX BEIIECTBaX, MX COCTaBe, CTPOCHUH,
CBOMCTBAax W NMPUMCHCHHH, a TAKXKE O XHMUYECKHX PEaKIMAX, UX CYITHOCTH U
3aKOHOMEpPHOCTSIX NpOTEeKaHus JononHserca B Kypcax 10 um 11 xknaccos
AJIEeMEHTaMHU COJCP)KAHMS, HUMEIOIIMMHU KYJIbTYPOJOTUYECKUM U TPUKIAAHOU
XapakTep. OTH 3HaHHUS CIOCOOCTBYIOT IOHHMAaHUIO B3aUMOCBSA3M XUMHUHU C
JIPYTUMHU HayKaMH, PacKphIBAlOT €€ poJib B TO3HABATEIHHON W MPaKTUYECKOU
NESTEILHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHSA K TMIPOIecCy
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUNA XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICIUBATh MH(POPMAIHIO U
OpUMEHSATh €€ i TOTOJHEHWs 3HAHWM, peHIeHUs WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTANIbHBIX HUCCIEA0BATENIbCKUX 3a/1a4. B 1einom copepkanue yaeOHOTO
npeaMera «XUMHS» ~ JaHHOTO  YPOBHS  M3YYCHHS  OPHUEHTHUPOBAHO  Ha
dbopmupoBaHre y OO0yYarOMMUXCSI MHUPOBO33PEHUYECKONW OCHOBBI TSI TIOHUMAHHUS
bunocodckux uaeH, TakuX Kak: MaTEepHAIbHOE €IMHCTBO HEOPTraHUYECKOTO H
OpraHUYecKOro MHupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, II03HABACMOCTh TMPUPOJHBIX SBJICHUA IyTEM OJKCIIEPUMEHTa U
peIeHus] TMPOTHBOPEYUN MEXKIy HOBBIMH (aKTaMU U  TEOPETUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEUICHUU SKOJIOTHMYECKUX Tpodiem, a
Takke MpodseM cOepeKeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmmane pemienws 3amad BOCTIMTAHWS, Pa3BUTUS W CONHAIA3AITUU
oOydJaronmxcsi TPUHATBIE NPOrpaMMON IO XUMHUU TMOJXOJbI K OIPEACIICHUIO
colepkKaHUsT M TOCTPOCHUS TMpeAMeTa MpeAyCcMaTpuBalOT (QOpMUpPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKIIUX O0a30BO€ 3HAYEHUE A
Pa3IUYHBIX BHJIOB JICSITCIBHOCTH: peIICHUs MpoOJieM, TIOWCKa, aHaiu3a |
00paboTku uHbopMaIu, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUIECKON
U HCCIE0BATENIbCKON AeSTENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpemomaBaHuWs XUMHUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusl, TaK M HA YPOBHE CPEJIHET0 00IIero 0Opa3oBaHUs, IIPH ONPEACICHUN
coliepKaTeIbHOW XapaKTepUCTUKHU IeJied W3y4YeHUs NpelMeTa HarpaBiIeHUEM
NIEPBOCTETIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 0O0JIACTH COBPEMEHHOTO €CTECTBO3HAHWSI, MPAKTUYECKOU
NESTETLHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOJMYECKOW TOYKHM 3pPEHUSI TaKOW MOJAXO0J K ONpPENENCHUIO LieNed U3ydeHUs
IIpeIMETa SBISICTCS BITOJIHE ONPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LEIAMHU W3Y4YEHHs MpeaMeTra
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 kJ1.) SIBIIAIOTCSA:

e (¢opMupOBaHHWE CHUCTEMbl XUMHUYECKMX 3HAHUW KaK  BaKHEHIIeH
COCTABJISIIOLIEN €CTECTBEHHO-HAY4YHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE #A3bIKa HAYKH, YCBOECHUE W IMOHHUMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKHUX peaklHil, HEeoOXOAMMBIX ISl MpUuoOpeTeHus
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB M XMUMHUYECKHX SBJICHUH,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUU U CIIOCOOOB NEATEIBHOCTH, CBSI3aHHBIX C HAOJIO/IEHUEM
U OOBSICHEHHMEM XUMHUYECKOIO 3SKCIEpPUMEHTa, COOJIOJICHUEM MpaBUII
0e301acHOro oOpalieHus ¢ BEIIECTBAMMU.

Hapsiny ¢ atumMm, conepxaTelbHasi XapaKTepUCTUKA LIeJIeld U 3a/1a4 U3yYeHUs
npeaMeTa B IporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME cpeliHero obmiero odpazoBanus. CerojHs B
OpenojJaBaHul XUMHM B OoJiblEH  CTENeHW OTHAETCS  MpEeAnoYTEeHUE
IPAKTUYECKONM KOMIIOHEHTE COAEpKaHus OOy4deHHUs, OPUEHTUPOBAHHOW Ha
IOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3aliy, BIaJCIOIIEro He
HAOOpOM 3HaHUM, a (QPYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh cHoco0aMu U
YMEHUSIMU aKTUBHOTO TOJIYYEHHUs 3HAHUW U MPUMEHEHUS UX B PEajbHOM >KU3HU
JUISl pELIEHUS TPAaKTUYECKHUX 3a/1ay.

B cBsa3u ¢ 3TMUM mOpW U3ydyeHHHM TNpeamMeTa «XHMUsS» JTOMUHHPYIOIIEEe
3HauY€HUE MPUOOPETAIOT TAKKE LIeNIU U 33]1a4H, KaK:

aganTainus o0y4yarolUXcs K YCIOBHSAM JIMHAMHYHO Pa3BUBAIOILETOCS MHUPA,
dopMupoBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO TPaMOTHBIX
pELIEHN B KOHKPETHBIX KU3HEHHBIX CUTYALUSX, CBA3AHHBIX C BEUIECTBAMHU U UX
IPUMEHECHUEM;

dopmupoBaHue 'y OOy4arOUIMXCA KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), WMEIOIINX YHHBEPCAJIbHOE 3HAYEHUE i1 PAa3JUYHBbIX BHUJIOB
JEeSATENbHOCTU: pellleHus MpoOJeM, MOUCKa, aHanu3a U o0paboTKU MH(OpMaIuy,
HEOOXOIUMBIX JUIsl MPUOOPETEHUsl ONbITa AESATENbHOCTH, KOTOpas 3aHUMAET
Ba&XHOE MECTO B IIO3HAHWM XUMHH, a TaKkKe I OLEHKH C MO3ULUI
HKOJIOTHYECKON Oe30MacCHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPTaHU3M Y€JI0BEKAa U IPUPOIHYIO CPENLY;



pPa3BUTHC ITO3HABATEIIbHBIX HHTEPECOB, MHTCILICKTYaJIbHBIX M TBOPYCCKHX
CIIOCOOHOCTEH 00YYArOIIMXCS: CIIOCOOHOCTH CAaMOCTOSATEILHO MMPUOOPETAaTh HOBHIE
3HAHUS 110 XMMHH B COOTBETCTBUU C KU3HEHHBIMU IMOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMEeHHBbIC MH(GOPMAIIMOHHBIE TEXHOJOTHH /IS TIOWCKA W aHalin3a yu4eOHOW U
HAyYHO-TIONYJIAPHON HH(DOPMAIIUU XMMHUYECKOTO COJICPIKAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YYAIOIITUXCS ACCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUsI, HAOMIOMATeTLHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPBIE
0COOEHHO HEOOXOMWMBI, B YACTHOCTH, NpPH TUIAHUPOBAHWUU U TPOBEIACHUU
XUMHUYECKOTO DKCIICPUMEHTA;

BOCIIUTaHUE Yy OOydJarommxcs yOSKIEHHOCTH B T'yMaHUCTHYECCKOM
HAIPABJICHHOCTH XHWMHH, €€ BaXHOW POJM B PEIICHHH TIIOOAIBHBIX IMPoOIeM
PaIMOHAIIBHOTO MPUPOIONIOIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHECHHUSI TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIICHUS K TPHUPOJC M CBOEMY 3/I0POBBIO, a TakKe INMPHUOOPETCHHUS OIbITa
UCIIOJIb30BAaHUS TOJIYYCHHBIX 3HAHWHM I8 MPUHATHS TPAMOTHBIX PCEIICHHHA B
CUTYAITUAX, CBSI3aHHBIX ¢ XUMUYCCKHMH SIBIICHUSMU.

B yudeOHOM maHe cpenHero ooOmero oOpa3oBaHMS MPEAMET «XHUMHSI
0a30BOr0 YpOBHS BXOJUT B COCTAaB MPEAMETHON oOnacth «EcTecTBEeHHO-HAYUYHBIC
IPEIMETHD).

OO6mIee Ynco 9acoB, OTBEAEHHBIX JIJIS U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oOrero odpazoBaHus, cocrabisieT 68 dacos: B 10 kiracce — 34 yaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Heneomio).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOM XUMHUU

[IpenMeTr opraHM4ecKor XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B
IIOJIyYEHHH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUS CTPOECHUS OPraHUYECKHX
coenunennii A. M. BytnepoBa, e¢ ocHOBHBIE OJI0KeHUs. CTPYKTYpHBIE (POPMYJIIBI
OpraHMYecKuX BemecTB. [omonorusi, wu3zoMepus. XuMHUYeCKas CBSI3b B
OpPraHUYECKUX COEIMHEHUAX — OIMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBnenue o knaccU(pUKaMK OpraHuyeckux BemiecTB. HomeHknatypa
OpraHUYEeCKUX COEIMHEHHH (CHCTEMaTH4yecKas) M TPUBHAIBHBIE Ha3BaHUS
BAKHEUIIINX MMPECTaBUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTANbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAaKOMJIEHWE € O0pa3uaMy OpPraHMYECKUX BEIIECTB W MaTepuajlaMud Ha HX
OCHOBE, MOJICIMPOBaHUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HaONIOJEHUE U
ONUCAaHHUE JEMOHCTPALMOHHBIX OINBITOB [0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpY HarpeBaHuu (I1aBjieHue, 00yTrIIMBaHUE U TOPEHUE).

Yraesogopoasl

AnKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKH psa. MeraH U 3TaH —
MpOCTEUIINE MPECTABUTENN aJIKaHOB: (U3MUECKHME M XUMHUYECKHE CBOMICTBA
(peakiuu 3aMelleHus] U TOpPEHUs), HAXOXKIEHUE B TMPUPOJE, IOIYyYEHUE H
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psil. DTWIEH U NPOIUJIEH —
pOCTEUIINE TPECTABUTENN QJIKEHOB: (U3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TATOTCHUPOBAHUA, THUApPATALNUHU, OKHCICHUS W
NOJINMEPHU3ALIIH ), TOTyYEHUE U IPUMEHEHHE.

Anxaauensl: Oytamuen-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIINe
XUMUYECKHEe CBOMCTBa (peakiusi moiaumepusanuu). [lonmydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM Psifl. ALIETHIICH
— TpPOCTEHIIMN TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKHUE U
XUMHYECKUE CBOMCTBA (pEakiMu THJIPUPOBAHUSI, TAJOTEHUPOBAHUS, THpaTalluH,
TrOpEeHus), IOJyYeHHE U IPUMEHEHHE.

Apenbl. ben3zoin: coctaB, cTpoeHUE, (PU3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJoreHMpOBaHHUSI U HUTPOBAHUS), MTOJyYEHUE U NPUMEHEeHHe. Tonyon:
cocmae, cmpoenue, (uzuueckue U  XuMudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOLyYeHue U npumerHeHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBSI3b MEXIy YIVIEBOJOPOJAMH, NPHHAMIEKAIIMMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHble MCTOYHUKH YriaeBOAOPOJOB. [IpuponHbiii ra3 W NOMYyTHbIE
HedTsaHbie Ta3sl. Hedtp u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaaUTHYECKHil), nuponu3. [Ipoaykrsl
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBILIICHHOCTH U B ObITYy. KaMeHHbII
yToJib U MPOAYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHUsl BEIIECTB M HX MPEBPAIICHUI:
O3HaKOMJIEHHE C oOpa3lamMy IUIaCTMAacC, KayuyyKOB M PE3HHbI, KOJJICKLIUU
«Hedtp» u  «Yromp», MOAENMpPOBAHHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOHBIX, MTPOBEACHUE NPAKTUUECKON pabOThl: MOJyYEHHE 3TUIICHA
Y U3YYEHHE €TO CBOWCTB.

PacuérHnble 3anaumn.

Boluucnenuss mo ypaBHEHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMu MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM NMPOJAYKTOB PEAKIIHH).

Kucnopoaconepaxanme opranuyeckue COeJUHEHUS

[IpenenpHple OOHOATOMHBIE COUPTHL. METAaHON W 3TAHON: CTPOCHHE,
¢u3nueckue M XMMHYECKHE CBOMCTBA (peakUMd C AaKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHUEe. BoaopoaHble CBS3H MEXIY
MOJIEKYJIAaMH CITUPTOB. /lelicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbpl€  COUPTBHL. OJTWICHIJMKOJIb W  TJHMIEPUH: CTPOCHHE,
¢u3nueckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LIEJIOYHBIMU
MeTallaMH, KaueCTBEHHas PEeakUus Ha MHOIOAaTOMHbIE cnHpThI). JleiicTBue Ha
opraHusM uenoBeka. [ [pumeHenue rauueprusa U 3THIICHIJIHKOJIS.

®deHon: CTPOCHHME MOJEKYIbl, (U3UYECKUE U XUMUYECKHUE CBOMCTBA.
TokcuuHocTh penona. [Ipumenenue gpenona.

Anpaeruapl U kemowusvl. DopMmanpaerull, aUCTAIBACTUA: CTPOCHHE,
¢u3nyeckue U XUMHUYECKHE CBOMCTBA (peaklUUU OKHUCICHHS U BOCCTaHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), IOJyYeHHE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NUYECKHEe U XMMUYECKHE CBOWCTBA (CBOWCTBA,
oOmiue JUIsl Kiacca KUCIOT, Peakius 3TepupuKalum), MoJIy4eHHe U IpUMEHEHUE.
CreapuHoBasi ¥ OJICMHOBAsl KHUCIOTHI KaK MPEICTaBUTENIM BBICIIUX KapOOHOBBIX
KHUCIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBUE.

Cnoxuele 3¢upbl Kak NPOU3BOAHbIE KapOOHOBBIX KucHOT. [‘uaponus
cnoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb )KUPOB.




VYrneBoabl:  cocraB, KilaccUHKanuUs ~ YrieBogoB  (MOHO-, [JU- U
noyiucaxapubl). ['oko3a — MpocTelnii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
ruapokcunom meau(ll), okuciaenne ammuaduHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXKJIECHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @orocunre3. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupojHbie noiaumepsl. CTpoeHue Kpaxmaia u
HEeUTI0NI03bl.  DU3MYECKME W XMMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KayeCTBEHHAsl peaklus ¢ HOJIOM).

OKCIEpUMEHTANbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
IpOBEICHNE, HAOJIIOJCHHE W ONHCAHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TAHOJA
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIMIIEPUHA C
ruapokcuiom Menu(Il)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wMenu(ll), B3aumomeicTBUE Kpaxmana C HOJAOM),
IPOBEJCHHUE MPAKTUUECKONM pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHnble 3anaumn.

Boluucnenuss mo ypaBHEHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IMPOJAYKTOB PEAKIIHH).

A3oTrcoaeprkaniue OpraHM4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHl KaK aM(pOTEepHbIE OpraHuyeckue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuUMepe IiuuuHa). buonormyeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenunHeHMs. IlepBuuHas,
BTOpUYHAA M TPETUYHAsl CTPYKTypa OeiakoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAllsl, KAYECTBEHHbIE PEaKMU Ha OEJIKHU.

OKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUsl BEIIECTB M HX MPEBpAIICHUI:
HaOJII0/IEHNE U ONMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: J€HAaTypalus OEIKOB MpU
HarpeBaHUM, [IBETHbIE PEAKIIK OEIIKOB.

BbicokoMoJIeKy IsIpHbIE COeIMHEHUS

OCHOBHbIE MOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUM —
NOJINMEPU3ALMS ¥ MOJTUKOHECHCAUS.

OKCHEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUsl BEIIECTB M HX MPEBpAIICHUI:
O3HaKOMJIEHHE C 00pa3lamMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4yKOB.

MexnpeaMeTHbIe CB3HU.



Peanuzanus MexXxnpeaMeTHBIX CBS3€M NPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kimacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUME Kak OOLIUMX EeCTECTBEHHO-
HAyYHbIX MOHATHMA, TaK U TOHSITHH, SBISIOMIMUXCS CUCTEMHBIMU JUISI OTJAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKIIA.

OO011ue ecTecTBEHHO-HAYUHbIE IOHATHSA: SIBJICHUE, HAYYHBIH (PaKT, FMIIOTE3a,
3aKOH, TEOpHs, aHaIMU3, CUHTE3, Kiaccu(ukanus, NepuoIuyHOCTb, HAOII0IEHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHE.

®dusuka: wMarepus, DJHEprus, Macca, aTroM, DJJIEKTPOH, MOJEKya,
HEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: knerka, opranusm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BemlecTBa (O€NKH, YTIEBOIBI, >KUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, MOJIE3HBIE UCKOMAEMbIe, TOILIUBO,
pecypchl.

TexHonorus: MNHILEBbIE MPOAYKTBI, OCHOBBI PAlMOHAIBHOIO MHUTaHUS,
MOIOLIUE CPEJCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE IpEnapaTsl, MaTEPHAIIbI U3
VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBLIASA U HEOPTAHUYECKAA XUMUSA

Teoperuyeckue 0CHOBbI XUMHH

XUMUYECKHM 3neMeHT. AToMm. Sapo aroma, H30TONBI. DJIEKTPOHHAA
0000uka. DHEpPreTuuecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/iesICHUs] JIEKTPOHOB M0 OpOUTANsIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[lepnognueckuit 3akoH U Ileproguyeckas cucremMa XMMHYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepUOAUYECKOr0 3aKoHA U llepuoamdeckoil cucTeMbl
xuMu4eckux aneMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOU TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUUYECKHX DJJIEMEHTOB W
00pa3yemMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYyIIaM U MEePUOJaM.
3HavyeHue MepuogNYECKOro 3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBSI3b. BuAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasI HEMOJISIpHAs W TOJIApHAsl, MOHHAs, MeTa/uimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOW CBs3M (OOMEHHBI U  JTOHOPHO-
akienTopHslii). BogopoaHas cBsi3b. BalneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTb.
Crenenb okucieHus. NOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJISIPDHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUNIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonsTne o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1011 BELIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Howmenxknatypa
HEOPraHUYECKUX BelIecTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3JIUNYHBIM KJIaCcCaM.

Xumudeckas  peaknus.  Knaccudukammss  XMMHYECKHX — peakiuid B
HEOPraHMYECKOM M OpPraHWYECKOW XMMHMHM. 3aKOH COXPaHEHUs MACChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU [IPU XUMUUYECKUX PEAKIUSX.

CkopocTh peakiu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (QakTopoB. OOpaTUMbIE
peakuuu. XuMu4yeckoe paBHoBecue. DakToppl, BIMAKOIIKE HA COCTOSHHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

DnekTpoiuTuueckas nuccounanus. CuiabHble U cnadbie 2yeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs,, HEUTPAJIbHAS, IEIIOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTANbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMHUECKUX 3ieMeHToB [l .
MenneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEIIETOK, HAOMIOJCHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX U Ja00OPaTOPHBIX OIBITOB (Pa3oKEeHUE MEPOKCUIA
BOJOpPOJa B MPUCYTCTBUU KaTaau3aTopa, ONPEEICHUE CPEABl PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHUBEPCAIBHOIO HWHIUKATOpA, pEaKUHH HOHHOTO OOMEHa),
IPOBEICHUE TIPAKTUIECKON paboThl «BiusHue pa3nuuHbiX (GaKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKLINI.

Pacuérnbie 3anaumn.

Pacuétel 1O ypaBHEHUAM XUMHUYECKHX pEAKIHH, B TOM YHCIIE
TEPMOXUMUYECKUE PACUEThl, PacU€Thl C HCIOJB30BAHUEM MOHATUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xumus

Hemeramnel. Ilonoxxenune HemetaiuioB B llepuoauueckor  cucteme
xuMuueckux sneMeHtoB [[. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (Ha MpuMeEpe
KHCJIOpOJIa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIUX HEMETAUIOB (TaJior€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCOUHEHUH  (OKCHIOB,
KHCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHIN).

[IprMeHeHnEe BaXKHENITMX HEMETAIIJIOB U UX COCTMHEHUM.



Meramnsl. [lonoxenue meramoB B Ilepuoguueckon cucreMe XMMHYECKUX
sanemeHToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
aToMOB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTtayioB. CIsiaBbl METaJLIOB.
DNEeKTPOXUMHUYECKUH Psi/i HANIPSKEHUI METaJIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIIIMX METAIOB (HATPUM, KaJIMM, KaJablLIMi,
MarHui, alTfOMUHUH, LIUHK, XPOM, JKeJIe30, ME/Ib) U UX COCTMHEHUN.

OO6mue cnocoObl MoiayyeHuss MetauioB. lIpuMmeHeHne meTtamioB B ObITY U
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HX MpPEeBpallCHUMN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 0Opa3l[0OB HEMETAJJIOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 3aj7a4, HaOJI0JIEHUE W OINHUCAHHE JEMOHCTPAllUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE TUAPOKCHA ATIOMHUHUS C PacTBOpaMu
KHCJIOT U IEJI0Y€ei, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJIJIOB).

Pacuérnbie 3anaumn.

Pacuérel maccel BemiecTBa MM 00bEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O00BEMY OJHOTO U3 yYaCTBYIOIIMX B PEAKIMH BEILECTB,
pac4€Tsl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIU OHO
U3 BEUIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xuMun B 00E€CrieYEHHUM 3KOJOTUYECKOM, SHEPreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MEAMIMHBL [IOHSATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIMUIIAX POMBIILICHHOTO
MOJYy4YE€HUS BaXKHEHIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXXHEUIIME CTPOUTEIIBHBIE
Marepualbl, KOHCTPYKIHOHHBIE MAaTEpHUaNIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTtepuanbl sl 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEpAJIbHbIC
yA0OpeHUs.

XUMHsIT U 3I0POBbBE YEJIOBEKA: IMPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja O0E30MaCHOTO MCIOJNIb30BAHUS MPENapaToB OBITOBON XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MeXnpeaMeTHBIX — CBsi3ed TpW  HM3yYeHUH OOmed u
HEOPraHM4ecKorM XMMHM B 11 Kitacce OCylIeCTBIISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIMX ECTEeCTBEHHO-HAYYHBIX TOHSATUM, TakKk W TOHSATUN, SBISIOUIUXCS
CHUCTEMHBIMHU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0mre ecTeCTBEeHHO-HAYUYHbIE TMOHSATHSA: HAy4YHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KJIacCUPUKalMs, TMEePUOJAUYHOCTh, HabI0IeHUE,
JKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHNE, SBICHUE.



®dusukKa: MaTepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEIWYMHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHusM, OKocucTema, Ouocdepa, Makpo- W
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMBbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYyprus, MPOU3BOJCTBO
CTPOUTEIBHBIX MaTEPUANIOB, CEIbCKOXO34MCTBEHHOE MPOU3BOJICTBO, ITHILECBAs
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIILJIEHHOCTb,  IPOU3BOJICTBO
KOCMETHUYECKUX IpenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTe€pUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTb, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
oOy4arolUMHUCs MPOrpaMM CpeAHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHbIM M IpeaMeTHbIM). HayuHo-meTroauueckoil OCHOBOWM st
pa3pabOTKU IJIAHUPYEMbBIX PE3YJbTATOB OCBOCHUSI IMPOrPAMM CPEJAHEro OOILEero
00pa30BaHUsI SBJISETCS CUCTEMHO-IEATEIHOCTHBIN MOIXO/.

B cooTBeTrcTBHM C CHUCTEMHO-IAEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHMs NpeIMeTa «XUMHS» Ha yYpPOBHE CPEIHETO
00111ero oO0pa3oBaHus BBIICICHBI CIACAYIONINE COCTABIISIONIUE:

OCO3HaHHE OOYYaIOIIUMUCS POCCUUCKOM TpaxJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEIEIEHUIO;

HaJINYUE MOTUBALMU K O0yUEHUIO;

LeJIeHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN JTUYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAyKH XUMUU;

TFOTOBHOCTh M CIOCOOHOCTh OOYyYalolIUMXCs PYKOBOJICTBOBAaThCS B CBOEH
JEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKaMH, IMPUCYIIMMH LEIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4K€ MPaBOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CLIOCOOHOCTH CTaBHUTh
LEIN U CTPOUTD KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHUs IpeaMeTa «XHMHS» JOCTHTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOM JAESATENBHOCTHU B COOTBETCTBUU C
I'YMAHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WJeallaMd POCCHMCKOTO TPakKIaHCKOro O0IIecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMu U TpaBWIAMM  TOBEJEHUS, CHOCOOCTBYIOLIMMHU  IpoLeccaMm
CaMOINO3HAHUs, CaMOpPa3BUTHUS M HPABCTBEHHOTO CTAHOBJIEHHUS JIMYHOCTH
00yyarommxcs.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHHS MpeaMera «XUMUsS»  OTpa)xkaroT
c(OPMUPOBAHHOCTh ONBITA IIO3HABATEIbHOM M NPAKTHUUECKOH N€ATEIbHOCTH
oOyyJaronuxcsi o peajau3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM YHUCIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00yYarolMMHCS CBOUX KOHCTUTYLMOHHBIX MPaB U 00513aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIJIKY;

IOPEACTAaBICHUS O COLMAJIBHBIX HOpMax M IMpaBWiaX MEXINYHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE;



TFOTOBHOCTM K COBMECTHOW TBOPYECKOW JAEATEIBHOCTH TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/a4, BBIMOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHs, JIOTUKY H
apryMEHTHI IPYTUX MPU aHATU3€ PA3TUYHBIX BUJOB YUEOHOM IEATEIbHOCTH;

2) NATPUOTUYECKOT0 BOCTTUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIHI0
OTCUYECTBECHHON XHMMUHU;

YBO)XEHUA K MpoIeccy TBOpUECTBAa B 00JacTH TEOPUM U IMPAKTUYECKOTO
NPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PE3YJbTaT
JUINTEJIbHBIX ~ HAaOJMIOJEHUM, KPOMOTIMBBIX AKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSTHHOTO TPyAa YUYEHBIX U IPAKTUKOB;

WHTEpeca M TO3HABAaTEIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOIIEM
aHanu3e UHPOpPMALUU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO [TOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBI3aHHBIE C XUMUUYECKUMU SIBICHUSIMU,
Y NPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UILIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME IOCIEACTBUUA 3THUX
MOCTYIIKOB;

4) dpopmupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUsl I[EHHOCTEH 3/I0pOoBOrO0 U 0Oe30macHoro oopasza IKHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIECHHMSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOMIoICHUA TpaBWJI OE30MacCHOTO OOpalleHHs] ¢ BEIIeCTBaMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOU JAEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsAX, YTPOKAIOIIKX 3J0OPOBbIO U KU3HU JIIOJIEH;

OCO3HAHHMS TOCJIECACTBUN W HEMPUSITUS BPEIHBIX NPUBBIYEK (YHOTpeOIeHUS
AJIKOTOJIs, HAPKOTHUKOB, KypeHHs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4€OHO-HCCIE0BATENIbCKOM
NEeATENbHOCTH, OOILECTBEHHO IIOJE€3HOM, TBOPYECKOM W APYrMX BHJAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUM NPAKTUYECKUX 3a7ad
COIMaJIbHOM HAMpPaBJICHHOCTH (B paMKaX CBOETO KJlacca, MIKOJIbI);



MHTEpEca K MPAKTUYECKOMY HU3YUYEHHUIO MPpodeccuil pa3IudyHoro pojia, B TOM
YUCJIE HA OCHOBE NMIPUMEHEHUS MPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYATbHOW TPACKTOPUU
oOpazoBanusi, Oyayimield Npopeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, COCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 001IeCcTBa;

6) IK0JI0rH4eCKOro BOCIMTAHMS

IKOJIOTHYECKHU I1eJIeCO00pPa3HOT0 OTHOIIEHUS K MPUPOJE, KaK HCTOUHHKY
CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMAHMS TJIO0AJTBHOTIO XapakTepa SKOJOTHYECKUX MpOoOJieM, BIUSHUS
HPKOHOMUYECKHUX MPOILIECCOB HA COCTOSTHUE MPUPOAHON U COLIMATBHOM CPEibl;

OCO3HAHUSI HEOOXOJUMOCTH HCIONb30BAHUA JOCTKEHUW XUMHH  JUIs
peleHns BOIPOCOB PAllMOHAIIBHOTO MPUPOJOTOJIb30BAHHS;

AKTUBHOTO HEMPUATHUS JCUCTBUM, MPUHOCALIUX Bped OKpYXKalolleH
NPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATh UX;

HaJM4Usl Pa3BUTOr0 3KOJIOTMYECKOTO0 MBIIIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OTbITa NEeATEebHOCTU AKOJIOTMYECKOM HaIpaBJICHHOCTH, yYMEHUSI
PYKOBOACTBOBATbCSI UMM B MO3HABATEIbHOM, KOMMYHUKATUBHOM W COLUAIBHOMN
MPAKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOU MPAKTUKHU;

NOHUMaHUsl CHeUUPUKA XMMHUM KaK HayKd, OCO3HaHUs €€ poid B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIO0CTHOTO
NpeACTaBICHUS] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MPOoOJIeM COXpaHEHUS
IIPUPOJITHOTO PaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOWM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
UUMBWIM3ALMK: B €€ TyMaHUCTHUYECKON HANpaBICHHOCTH W BaXHOW pOJIM B
CO3/IJaHUU HOBOMW 0a3bl MaTepUaIbHON KyJIbTYpPbl, PEHICHUU TI00aNbHBIX MPOOIEM
YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPIETHUECKOM, MUILEBON U
AKOJOTMYECKON O€30MacHOCTH, B PAa3BUTHM MEAUIMHBI, O0OCCHEYEHUH YCIIOBUN
YCHENIHOTO TPyAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIECHA
o0111eCcTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHHMaHUs CYLIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



[OJTyyaeMble 3HaHUS JJIs aHaJIM3a U OOBSICHEHMs! SBJIIEHUN OKPY’KaoIEero MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS J1e1aTh 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAy4HbIX (AKTOB M MMEIOIIUXCS JAHHBIX C LEIbI0 MOJyYEHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUS s
pelIeHus IpodyieM B peasIbHBIX )KM3HEHHBIX CUTYalUsIX;

UHTEpeca K NO3HAHUIO M UCCIIE0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HEMpephIBHOMY 00pa3oBaHUIO U
caMO0Opa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM 1O XUMHH B
COOTBETCTBUH C KU3HEHHBIMU NTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTAM TpyZa B pa3iM4HbIX cepax NpodecCHOHaTbHON

NEATCIIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe pe3yJIbTaTbl OCBOCHUSI YU4E€OHOTO MpeaMera «XUMHsS» Ha
YPOBHE CpeaHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE In: dbopmupoBaHus MHPOBO33PEHUSA o0y4Jaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIeHayYHbIe MOHATHUS, OTpakKaIoUue
[EJOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuuuky MeTOJ0B TO3HAHMS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, Hay4YHbI (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHue, HAOII0IeHnEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIE JEUCTBUA (MO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), o0ecIeunBaroIIme dbopmupoBanue (GYyHKIIMOHATBHON
IPaMOTHOCTH M COL[UAJIbHON KOMIIETEHLUN 00y4YaromuXcs;
CIIOCOOHOCTB oOyuarommxcs UCIIOIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M YHHBEpCAJbHbIE y4eOHbIE
NEUCTBUSA B II03HABATEIIBHOW M COLIMAIBHOW MPAKTHUKE.

MeranpenMeTHble pe3yabTaTbl OTPAXAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JNEUCTBUAMU.

Osiaaenue YHHBEpPCaJIbHBIMH y4eOHBIMH MO3HABATEIbHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrNYecKHe TelCTBUSI:

CaMOCTOATENIbHO  (OPMYJIMpPOBATh W aKTyalM3upoBaTh  MpoOIiieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh,

ONpPENENATh LU ACATEIBbHOCTH, 3aJaBas [apamMeTpbl U KPUTEPUU HX
JOCTHKEHHSI, COOTHOCUTD PE3YNIbTATHI JEATENBHOCTH C ITIOCTaBICHHBIMU LIEIISIMY;

WCIIOb30BaTh MPU OCBOCHUM 3HAHMM NPHUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIE NPU3HAKU MOHATUM M YCTAHABIMBATH HUX B3aUMOCBSA3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsl OOBSICHEHUS OT/IEIbHBIX (PaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU MJIs KJIacCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUN;

YCTAaHABIMBaTh PUYUMHHO-CIECACTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTMYECKUE pPaCCyXJAeHUsl (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B paccMaTpPUBAEMbIX
SBJICHUSIX, (DOPMYIMPOBATH BHIBOJIBI M 3aKJIIOUCHHUS,

IIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEIIU, TPEOOPA30BLIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHYECKOU
peakiMy — TMPU PEHICHUU YYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
IPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABIECHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEaKIIHU.

2) 0a30BbIE HCCJIEI0BATEILCKUE 1eiICTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIHpOBATH 1EJIH U 33]1a4l UCCIICIOBAHUS, UCTIOIb30BaTh TOCTABJICHHbBIC
U CaMOCTOSITEIBHO C(OpPMYyIUpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKICHU;

BJIQJIETh HABBIKAMHU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U MPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOJaTh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popmMylIupoBaTh
0000111eHHsI ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIEOBAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MpOJIeIaHHON paboTe;

npuoOpeTaTh OMBIT yYEHWYECKOW HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NESATENBbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB pEUICHUS MPAKTUYECKHX 337a4, IPUMEHEHHUIO pPa3IU4HbIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopmanueii:

OPUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWHMOpManuu (HAy4HO-
NOMmyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHBIE TMOCOOUS,
pecypcebl HTEpHeTa), aHanu3upoBaTh MHMOPMALMIO PA3IMYHBIX BUAOB U (opM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh 151
HEMIPOTUBOPEUUBOCTB;



bopMyIMpOBaTh 3aNPOCHl U MPUMEHATh PA3IUYHBIC METOJBI IIPU TIOWCKE U
oToope wuHMOpMALIUK, HEOOXOAUMOW JUIsl BBIMOJHEHHS Y4YeOHBIX 3ajad
OIPENECIEHHOTO TUIIA;

npuOOpeTaTh OMBIT KCIOIL30BAHMS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO  BBIOMpaTh  ONTHUMaJbHYIO  GoOpMy  IpeACTaBICHUS
uH(popmaiu (cxeMsl, rpaduKu, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JPYTHUE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
XUMHUYECKON HWHOpMamuei: MNpUMEHSATh MeXnpeAaMeTHble ((du3nueckue u
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIbI, (hOpMYyJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HAarJISAHOCTH.

OBJafieHNe YHHBEPCATbHBIMH KOMMYHHKATUBHBIMM J1€fiCTBUSIMU:

3a/1aBaTh BOIPOCHKI MO CYIIECTBY 00CYKIaeMOW TEMbl B X0JI¢ JUajioTa U/WIH
JUCKYCCHHW,  BBICKA3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIMIOJTHEHUS TIPEITOKCHHON 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yJIbTaTOB IMO3HABATEIIBHOW EATEIIbHOCTH,
MOJTYYE€HHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJTHEHUHN
XUMHUYECKOTO DKCIIEPUMEHTA, MPAKTHUYCCKOW PabOThI MO MCCICTOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, pealnu3aliid y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM IMPOBEAEHHBIX HMCCIICAOBAaHUN MyTEM COTJIACOBAaHMS IO3UIUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHa MHEHUSIMH.

OBj1ajieHle YHUBEPCAJIbLHBIMH PEryJISSTHBHBIMH J€CTBUSIMU:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
JEATCeIIbHOCTh, Ompeeisis €€ IMeMu M 3aJadyd, KOHTPOJIUPOBaTh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBAaTh MpeajiaraéMblii alropuT™M JACHCTBHM MpHU
BBITIOJITHGHUH YYEOHBIX U HCCICAOBATEeNbLCKUX 3a7ad, BBIOMpaTh HambOoJee
3¢ (EKTUBHBIN CMOCO0 HMX pEHIeHUs ¢ Y4ETOM TIONYyYCeHHsS HOBBIX 3HAHUU O
BCILIECTBAX M XUMUYCCKHUX PEAKITUAX;

OCYIIIECTBIISATh CAMOKOHTPOJIb CBOECH JEATEIbHOCTH Ha OCHOBE CamMOaHaIM3a
1 CaMOOILIEHKH.

IHNPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH O XHMHYECKOH  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHU B TO3HAHUU SBIICHUU



npupoasl, B (DOPMUPOBAHMM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €&
(GyHKUIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM Ui pElIeHUS] TPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHMM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAral0IIUe MOHATHS (XMUMHYECKUH JJIEMEHT, aToM, JJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJI1a, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHast (popmyna (pa3BEpHYTas W COKpamEHHAsI), MOJb, MOJSpHAs
Macca, MOJISIPHBIM O00BEM, YIIEPOIHBIN cKener, (yHKIHMOHAIbHAs TpyIIa,
paauKai, U30MepHs, U30MEPBL, TOMOJIOTUYECKUN P, TOMOJIOTH, YTIEBOAOPOBI,
KUCJIOPOJIT M a30TCOJAEpPKAIME COCIUHEHUS, MOHOMEp, MOJUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3bIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,
JIeXKAIMEe B OCHOBE IMOHUMAHMUS TMPUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX
SBJICHUM, (PAKTOJOTMYECKUE CBEJICHUS O CBOWCTBax, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIIOJIb30BAHUU BAXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IPAaKTUYECKOM AEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTEPHbIC MPU3HAKUA TOHSATHUM,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOUIUE IMOHSITHUS IPH
ONMCAHUU COCTAaBa, CTPOCHUS U MPEBPALLCHUN OPTAHUYECKUX COCIUHEHNN;

c(hOpMHUPOBAHHOCTh YMEHHM HCMONB30BATh XMUMHYECKYI0 CHUMBOJIUKY IS
COCTaBJICHUSI MOJEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyT OpraHMYECKHUX BEIIECTB W ypPaBHCHUH XHMHYECKUX PEaKIui,
W3rOTaBJIMBaTh MOJIEM MOJIEKYJ OPTaHMYECKUX BEIIECTB MJIs WILTIOCTPAIMU HX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABIWMBATh MPUHAIIEHKHOCTh H3YYEHHBIX
OPraHMWYECKUX BEIIECTB [0 HMX COCTaBy M CTPOCHUIO K ONpPEeACIEHHOMY
KJIACCy/Tpynne CoeAuHEHUN (yriIeBOJOPOABI, KHCIOPOA M a30TCOAEp Kalue
COCIMHEHMSI, BBICOKOMOJIEKYJIIDHBIE COEAMHEHUs), JlaBaThb WM Ha3BaHUA I10
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBHUAIBLHbBIC
Ha3BaHUSI OT/ACJIbHBIX OPraHUYECKHX BEUIECTB (ITHIICH, MPOIMIICH, AaleTUJICH,
ATWJICHIJIMKOJb, TJHIEPUH, (eHos, (hopMalbIeru], aleTaablIerul, MypaBbHUHAas
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAS KUCJIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmal, 1eJlIt0JI03a, TJUIKH);

c(OPMHUPOBAHHOCTh YMEHUSI ONPENCISITh BHUAB XUMHUYECKON CBSI3H B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHbIC);



c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHATHh TOJOXKEHUSI TEOPUU CTPOCHHUS
opranunveckux Bemects A. M. bytieposa ajis 00bICHEHHs 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MacChl BEIIIECTB;

c(hOPMUPOBAHHOCTh ~ yYMEHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHHUE,
dbusznueckue M XUMUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENCH Pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, STUJIEH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ], 3TaHOJ, STUJICHIJIUKOJb,
TJIAIepYH, (EHOJI, alleTalbICTH I, MypaBbUHAS W YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
KpaxmaJi, IeJUTI0NI03a, aMUHOYKCYCHAsl KUCII0Ta), WITIOCTPUPOBATh TEHETHUECKYIO
CBA3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIMHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbsi (He(pTh, TPHUPOIAHBIM Ta3, Yyrojib), CIOCOOBI HX TMEepepabOTKH U
PaKTUYECKOE TPUMEHEHUE POIYKTOB MepepadOTKu;

c(hOpPMUPOBAHHOCTh YMEHHMU TMPOBOJUTH BBIYUCICHUSA IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA MCXOMHOTO BEIIECTBA WJIM MPOIYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJ]aX HAYYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUHU MPU U3YUYECHHUH BEUIECTB U
XUMHUYCCKHUX SBJICHUH (HaONIOCHNEe, H3MEPCHHE, IKCIICPUMEHT, MOJICIIMPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS Ui TPUHATAS pEeUleHUud B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh MIPaBUIIa MOJIb30BAHUSA XUMHUYECKOM
nocyJ10o 1 JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuia OOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKUMSIMHU IO BBITIOTHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB,;

c(OPMHUPOBAHHOCTh yMEHUHN IUTAHUPOBATH W BBITIOJHATH XUMHUYECKHM
AKCIIEPUMEHT (ITPEeBpallleHHs] OPTraHMYECKUX BEIIECTB MPU HATPEBaHUU, MOJTyUYEHUE
STUJIEHAa U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHbIE pPEaKIUU OPraHUYECKUX
BEILIECTB, JIeHATypalusi OEJIKOB MpPU HarpeBaHUM, I[BETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKA OE30MacCHOCTH TpU OOpalieHuu C
BELIECTBAMU U J1abOpaTOpPHBIM OO0OpPYAOBaHUEM, MPEJACTABIATh PE3YJIbTATHI
XUMUYECKOTO JKCIepUMEHTa B (GopMe 3alucCHh YpaBHEHUU COOTBETCTBYIOIIMX
peaknuii 1 GopMyIMPOBATH BEIBOABI HA OCHOBE ITHUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uH(popmaiuu, HTEepHET U Ipyrux);



chOpMHUPOBAHHOCTh ~ YMEHUH  COONIOJATh  TpaBWIAa  SKOJOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEJIEHUS B OBITY W TPYIOBOM JEATETBHOCTH B LEJSAX
COXPaHEHHSI CBOETrO 3JI0POBbSl U OKPYXKAIOIIEH MNPUPOJHOW CpPEAbl, OCO3HABATH
OMAacCHOCTh BO3JICHCTBUSI HAa >KUBBIE OPraHU3MBI ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMasi cMbica Tokasarens [IJIK, moscHsTh Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPAICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJIOBEKA,

JUTsE OOYYaroNIMXcsi C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMEHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHU;

JUISL CIIETBIX M CJIa0OBUIAIIMX OOyYarolMXCs: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mist 3amucn XuMuIeCcKux

dbopmy.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OOIas W HeopraHudeckas
XUMUSD» OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHMHUYECKOH  COCTaBIISAIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJM XHMHU B TO3HAHUU SBJICHUU
npuposbl, B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM IJI pElISHUs MPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHHMM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMUYECKUM 3JIEMEHT, aToM, U30TOoMH, S-, p-, d-
AJICKTPOHHBIC OPOHWTANIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIH O00BEM,
BAJICHTHOCTb, AJICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHMS, XMMUUYECKas CBS3b
(KOBaJIeHTHAsl, MOHHAsS, METANTIMYECKas, BOJOPO/IHAS ), KpUCTAIUIMUECKas pelIéTka,
TANBl ~XUMHWYECKHX  PEAKLIUH, PACTBOpP, DIIEKTPOIUTHI,  HEJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAs] JIMUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XMMHUYECKOEe DPaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
DJIEKTPOJIUTUYECKOW AWCCOUMaluM, nepuoanueckui 3akoH [. M. Menpeneesa,
3aKOH COXPAHEHHSI MACChl BEUIECTB, 3aKOH COXPAaHEHHS W MPEBPALICHUS] SHEPTUH
pyU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIUYECKHUU SI3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacHOM HUCMIOJb30BAHUM BAKHEUIIINX HEOPTaHUYECKUX
BCIIICCTB B OBITY U MPAKTUUCCKOU JICITSIHPHOCTH YEIIOBEKA;



c(OPMUPOBAHHOCTh YMEHHUM BBISABIATH XapaKT€pPHbIE MPU3HAKU MOHITHM,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUA IMPHU
ONMCAaHUH HEOPTAaHWYECKUX BELIECTB U UX MPEBPALLICHUM;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMUYECKYI0 CHMBOJHKY IJIs
cocraBieHuss (GOpMyJl BELIECTB W YpPaBHEHUH XMMUYECKUX  PpEaKIIUH,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid Tra3, YIJIEKMCIbIA ra3, aMMUak, raméHas
U3BECTh, HEral&Hask U3BECTh, MUTHEBAS COAQ, IUPUT U APYTHE);

c(OpPMHUPOBAHHOCTh YMEHUN OIpPENEsATh BaJEHTHOCTh U CTENCHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBA3M (KOBaJI€HTHAsl, MOHHAs, METaJNINYECKasi, BOJAOPOHASA) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKONM PEIIETKM KOHKPETHOrO BeIllecTBa (aTOMHAas, MOJIEKYJspHas,
VOHHAsl, METAJUIMYECKAs), XapakTep Cpeibl B BOAHBIX pACTBOPaX HEOPraHUYECKUX
COCIMHCHMU;

c(hOpMHUPOBAHHOCTh YMEHHU yCTaHAaBJINBATh MIPUHAJIEKHOCTh
HEOPTaHUYECKUX BELIECTB IO KX COCTaBY K OMNpPENeIEHHOMY KIacCy/TpyIne
COEIMHEHMH (MPOCThIE BEUIECTBA — METAUIBl U HEMETAJLIbI, OKCUBI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHHI PacKphIBaTh CMBICI IMEPUOAMYECKOTO 3aKoHa /.
N. MenaeneeBa 1 1eMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (QYHKIUY;

c(hOPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmonnueckoil cucTeMbl
xumudeckux smeMeHtoB JI. M. MeHneneeBa, MCHONB3ysS TMOHATHA «S-, p-, d-
DIIEKTPOHHBIE opouTamm, «3HEPreTUYECKUe YPOBHW, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MUX COCIMHEHUU
1o nepuojaam u rpynnam [lepuoguueckoi cucTeMbl XUMAYECKHUX 3iieMeHToB []. U.
Menpeneena;

c(OPMHUPOBAHHOCTh YMEHUN  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHAYECKHE CBOICTBAa HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPXKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBAThH XUMHUYECKHE pEaKUUu IO
pa3MYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrolluX BEIIECTB, TEINIOBOMY
3 dekTy peakiru, U3MEHEHHUIO CTEMEHEW OKHUCICHHUS JIEMEHTOB, OOpaTUMOCTHU
pEeaKlMK, YYaCTHIO KaTajau3aTropa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBIATh YPAaBHEHMsI peakUUil pa3inyuHbIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHHS PEaKlMii HOHHOTO 0OMEHa, YUUThIBas
YCJOBHUS, ITPU KOTOPBIX ATU PEAKIIMHU UAYT 10 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH pEaKUUH, MOATBEP)KAAIOIINE
KaueCTBEHHbIM COCTaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
OTIBITHBIM TIYTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPTaHHUECKHUX
BEIIIECTB;

c(OPMUPOBAHHOCTh ~YMEHHM  PACKpbIBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIMA MOCPEJCTBOM COCTaBJICHUS 3JEKTPOHHOro OanaHca
ITUX PEaKLIN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3IMYHbIX (AKTOPOB; XapaKTep CMEIEHUS XMMUUECKOT0 PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aencTus (npunuun Jle llatense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE MPOLECCHI,
JeKallie B OCHOBE MPOMBIIUICHHOTO MOJYyYEHHUs CEPHOM KHCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEICTABICHUNM 00 OOIMX HAYYHBIX MPUHIIMIAX U
AKOJIOTMYECKUX MpoOieMax XMMUYECKOTO IPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYHUCICHHS C HCIOJIb30BAHUEM
MOHATHS «MaccoBas OJs BEIIECTBa B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IpU XUMHUYECKHX PEeaKIUsiX, MacChl BEIIECTBA UM 00bEMA ra3oB MO HU3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce UM O00BEMY OJHOrO M3 YYAaCTBYIOIIMX B pEaKIUU
BEIIECTB, TEIJIOBOrO 3¢ (deKTa peaklnd Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacChl
BEIIECTB, IPEBPALCHUS U COXPAaHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUM COOIIOAaTh MpaBUila MOJIb30BAHUS XUMUYECKON
nocyJ1ol 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalieHUs C
BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIHUSMHU MO BBIMOJHEHUIO JTa0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBITIOJHATh XUMHUYECKHIM
AKCIIEPUMEHT (pa3jio’KeHHUE MEePOKCHIA BOAOPOJAA B MPUCYTCTBUU KaTalu3aTopa,
OTpeeNieHue CpeAbl PacTBOPOB BEHIECTB C TOMOMIBIO YHHUBEPCAIBHOTO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKOW pEeaklvu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIuu Ha cyibdar-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHS, PELIEHHE SKCIEPUMEHTAIBHBIX 3a7a4 110
temaM «Metamie» U «HemeTannasl») B COOTBETCTBHM C MpaBWJIAMU TEXHUKU
0e30macHOCTH IpU OOpAIllEHUH C BEUIECTBAMH U JIAOOPATOPHBIM 000pYIOBAaHUEM,
OPEICTaBISITh Pe3yJbTaTbl XUMHUYECKOIO OKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakluil U (HOpMyIupOBaTh BBHIBOJLI HA OCHOBE
ATHUX Pe3yJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJU3UPOBATH XHUMHUYECKYIO
UHPOpMAIMIO, TOJYyYyaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEJICTBAa MAacCOBOM
KOMMYHUKaluu, UHTepHEeT u ApyTHx);



chOpMHUPOBAHHOCTh ~ YMEHUH  COONIOJATh  TpaBWIAa  SKOJOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JE€ATENBHOCTH B LEJSAX
COXpPaHEHHUSI CBOETO 3JI0POBbSI M OKpY)Karolled MPUPOAHON Cpelbl, OCO3HABATh
OMAaCHOCTh BO3/ICHCTBUS HA KUBbIC OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokasarens [IJIK, mosicHAT, Ha mnpumepax CrnocoObl YMEHBIIEHUS U
NPEAOTBPAILCHUS X BPEAHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA;

JUIs 00y4YaroIIuXCcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUIM;

JUISL  CAEeNbIX M ClHa0OBHUIAIIMX OOYYalOLUMXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins nis 3anucu XUMUYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ieioB U TeM (ungposbie)
°n/m
NMporpamMmsbl Bcero Kontposbubre | Ipakruyeckue o0pa3oBaTe/bHbIE
padoThl padoThI pecype
Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XHMHUH
[Ipenmer oprannuyeckoit xumuu. Teopus
1.1 CTPOEHMS OPraHNYECKUX COEIUHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Pa3nen 2. Yraesoaopoast
2.1 [IpenenbHbIe yTIE€BOOOPOABLI — AJKAHBI 2
27 HenpenenbHbie yrieBogopoabl: aJKeHBbI, 6 1
' aJKaJUEHBI, aJIKUHbI
2.3 ApomaTudeckue yrieBogopOoabl 2
24 [IpupoHbIE HCTOYHUKH YIJIEBOIOPOJIOB 3 |
' U UX nepepadboTka
Hroro no pazneny 13
Paznen 3. Kucinopoacoaepskamue oprannieckne coeJHHEHUs
3.1 Crouptsl. DeHon 3
319 Anpaerunpl. KapOOHOBBIE KUCTIOTHI. 7 |
' Cnoxusble 3(QupsbI




3.3 VrieBoabl 3
Hroro no pazaeny 13
Pa3znea 4. A3oTconepxainiue OpranHnyeckue coeJuHeHus

4.1 Amunabl. AMUHOKUCITTOTHL. beaku 3
Hroro no pazaeny 3
Pa3zgen S. BbicokoMoJIeKyJISIpHBbIE COeIUHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
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11 KITACC

KoaunuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
en/n KonTpoabHbl IIpakTHyecku
NMPorpamMmMbl Bcero OHTpO ¢ p ecxne o0pa3oBaTe/bHbIE
a00ThI a0oThI
pabo pabo pecypcbl
Pasznen 1. Teopernueckne 0CHOBBI XUMUM
Ctpoenue atomoB. [lepuoauyueckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XuMHUYECKUX 3
anemeHToB JI. . MeHeneeBa
12 Crtpoenue BemiectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XHUMHUUYECKUE PEAKIUU 6 1 1
Hroro no pazaeny 13
Paznen 2. Heopranuueckasi xummusi
2.1 Mertauibl 6 1
2.2 Hewmeramibl 9 1 1
)3 CBs3b HEOPraHUYECKUX U OPraHUYECKUX )
' BEILECTB
Hroro no pazaeny 17
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XuMHS U )KU3Hb 4
Hroro no pazneny 4
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IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KIIACC

Kon
NMpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble npeMeTHBIE Pe3yabTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

1

TeopeTnyeckue OCHOBBI OPTaHMYECKON XUMHUH

1.1

ChopmupoBaHHOCTh MPEACTABICHUN O XUMHUYECKOH COCTaBISAIOIIEH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpA, POJM XUMUU B TO3HAHUU
SIBIIGHUH TpPUPOIbI, B (POPMHUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (YHKUMOHAJIBHONH TPaMOTHOCTH, HEOOXOTUMOHN s
pelieHusl MPAaKTUYEeCKUX 3a7ad W HKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIICHHUA K CBOCEMY 3JO0POBbBIO U HpHpOI[HOfI cpeac

1.2

Brnagenne cuctemMoil XUMHUYECKHMX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOTOJIAraroime TIOHSTHS (Monexyna, BaJICHTHOCT,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsT Macca, MOJIIPHBIA OOBEM, YTJICPOJHBIA CKEJeT,
GyHKIIMOHANBHAS ~ TpyMNma,  paadKal,  W30MEpHs,  H30MEpHI,
TOMOJIOTHYECKUN PSANl, TOMOJOTH, YTJIEBOJOPOMABI, KHCIOPOA- H
a30TcoJepKaIIie COCIUHEHHs, OMOJOTMYEeCKd AaKTHUBHBIC BEIIECTBA
(yrieBompl, KHUpBI, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPDHBIE COCJIMHEHUS); TEOPUHM W 3aKOHBI (TeopHs
XUMHUYECKOTO CTpPOCHMsI opranuueckux BemiectB A.M. Bbytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMUH, (DaKTOIOTHYECKHE
CBEICHHsI O CBOICTBaX, cOCTaBe, TMOJIYYEeHUHM U OE30MacHOM
WCIOJIb30BAaHUN  BaXHEMIIMX HEOPraHMYEeCKHMX U  OpPTaHUYEeCcKuX

BELIECTB B ObITY M MPAKTUYECKOM JEATEIBHOCTH YEIOBEKA

1.3

ChopmMupoBaHHOCTE yMEHHM BBIABIATH XapaKTepHbIe MPHU3HAKU
MOHSATUW,  yCTaHABIMBAaTh WX  B3aWUMOCBS3b,  HCIOJIB30BAThH
COOTBETCTBYIOIIME TOHITUS TPH OMNHCAHUH COCTaBa, CTPOCHUS U

MpeBpaIIeHUI OpraHU4eCKUX COCIUMHEHUN

1.4

c(OPMHPOBAHHOCTh YMEHUN HCIOIB30BATH XMMUYECKYIO CHMBOIIHUKY
JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTO,
cokpamEéHHon) (opMyn OpraHMYECKUX BEUIECTB U ypaBHEHUH
XUMUYECKHUX PEAKLIUi, U3rOTABINBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX
BEILIECTB Ul WIIIOCTPALUU UX XUMHUYECKOIO U MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

CpopMHUpPOBAaHHOCT, ~ YMEHHUW  YCTaHaBIMBATh  MPUHAJICKHOCTH
HW3YyYECHHBIX OPraHMYECKHUX BEUIECTB MO MX COCTaBy M CTPOEHUIO K
ompeAenéHHOMY Kiaccy (Tpynme) CoeauHeHH (YTJIeBOJOPOIbI,
KHCJIIOPOJIT M a30TCoJepKalllhe COEAUHEHUs, BBICOKOMOJIEKYJSIPHBIC
COEIUHEHMs), JaBaTh MM  Ha3BaHUSA MO  CHCTEMaTHYeCKOU

nomenkiarype (IUPAC)

1.5

CdopmMupoBaHHOCTh YMEHHUS ONPEACNATh BUABI XUMUYECKOW CBS3H B

OpPraHMYECKUX COEAMHEHUAX (OAUHAPHBIE U KPATHbIE)

1.6

ChopMUpOBaHHOCTb ~YMEHHUS HPUMEHATb: TOJOXKEHUS  TEOpHH
CTpoeHHsl opraHuyeckux BemecTB A.M. BytnepoBa miis oObscHeHus
3aBUCUMOCTH CBOWCTB BELIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCIICCTB

YrneBoaopobl. Kucnopoaconepxaniue " a30TCOJIepIKaINE

OpTraHUYCCKUC COCIUHCHU. BBICOKOMOJICKYHSIPHBIG COCOAMHCHUA

2.1

CdopmupoBaHHOCTh YMEHUN TNPUBOAUTH TpPUBHUAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHUYECKUX BEILECTB (ITWUIIEH, IPONWIEH, alleTUJIEH,
STUJICHIJIUKONb, TIULEpUH, (eHod, (opManbaerus, aneTaabAerun,
MypaBbHMHAs KHCJIOTA, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHCJIOTA,
CTeapHHOBasl KHCIIOTa, IJIIOKO3a, (PPYKTO3a, Kpaxmaj, LeJIHII03a,

TJIMLMH)

2.2

ChopMHUpPOBAaHHOCT, yMEHUH XapaKTEPH30BaTh COCTaB, CTPOCHHE,
(dbu3uvecKkne W XUMHUYECKHE CBOWCTBA THUIHYHBIX TMpPECTaBUTENEH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BELIECTB (METaH, 3TaH, STUJICH,
MpOMuUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OeHzodn,
METaHOJ, ATAHOJI, ATUJICHTJIUKOJb, TJIHICPHUH, (EHOJI, aleTalbIeT I,
MypaBbUHAsS M YKCYyCHasi KHUCJIOTBHI, TJIIOKO3a, KpaxMmal, IeJUT0I03a,

aMUHOYKCYCHasl KUCJIOTa)
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CdopmMupoBaHHOCTh YMEHHS WILTIOCTPUPOBATh T'€HETHUYECKYIO CBS3b
MEXKIy  TUIHAYHBIMH  TPEJACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OpPraHWYECKUX BEILECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKHUX

peaxIuii ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYIT

2.4

CdhopMupoBaHHOCTB YMEHUS XapaKTepu30BaTh UCTOYHUKU
YTJIEBOAOPOAHOTO ChIpbs (HEPTh, MPUPOIHBIN Ia3, yroib), CIOCOObI UX

nepepaboTKH U MPAKTHUECKOE MPUMEHEHHUE MPOIYKTOB MepepaboTKu

XUMUS U KU3Hb. PacyéThl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOAAX HAYYHOI'O IMO3HAaHUs, UCIIOJIB3YEMbIX B XUMUU IIPU U3YUCHUHN




BEIIECTB M XUMUYECKUX SBICHUW (HAOMIOIEHHME, W3MEpPEHHE,
SKCIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIL30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS Ui TPUHATUS pEUIeHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYyAlUAX, CBA3dHHBIX C BECIIECTBAMUA U UX ITPUMCHCHUCM

3.2

ChopMupoBaHHOCTH yMEHHMH COONIIOJATh MpaBHUJIa  IOJB30BAHHS
XMMHUYECKON MOCYJOoH M J1a0opaTOpHbIM OOOpYJIOBAaHUEM, a TaKKe
IpaBuia oOpalleHusl ¢ BeIEeCTBAMHU B COOTBETCTBUM C MHCTPYKLUAMHU

110 BBIITOJTHCHUIO J'Ia60paT0pHI)IX XUMHWYECKUX OIIBITOB

3.3

CdopmupoBaHHOCTH YMEHUI TUIAHUPOBATH U BBINOJHATH XUMHYECKUN
SKCIIEPUMEHT (IIPEeBpALEHUS] OPraHUYECKUX BEIIECTB IPU HarpeBaHUH,
IIOJIyYEHHUE 3TUJICHA U U3YYEHHUE €r0 CBOWCTB, KAYECTBEHHBIE PEAKLIUH
OpPraHMYECKUX BEIIECTB, IeHATypamus OCIKOB TpU HArpeBaHUH,
LBETHbIE pPEaKIHUU OENKOB) B COOTBETCTBHH C TpPaBUIAMHU TEXHUKH
0e30MacHOCTH MpU OOpalleHHH C BEIIeCTBAaMU U J1TaOOPATOPHBIM
0o0opy0BaHUEM; MIPEACTABIIATh pe3yNbTaThl XUMHYECKOTO
9KCHepUMEeHTa B (OpME 3alHucu ypaBHEHHH COOTBETCTBYIOIIMX

peaxiuii 1 GopMyIHPOBaThH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB

3.4

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYMCICHUS IO XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOTUYECTBA UCXOAHOTO BEIIECTBA WIIH
MPOJYKTa PeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOTO

13 UCXOJHBIX BEIIECTB UJIU ITPOAYKTOB peaKHI/II/I)

3.5

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPpHUTHYCCKU AHAJIU3UPOBATH
XUMHUYICCKYTO I/IH(I)OpMaI_II/IIO, MMoJIy4a€Myr0 M3 pPa3HbIX HCTOYHHUKOB

(cpenctBa maccoBoil uHopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHMH COOJIOAATh MpaBUiIa HKOJIOTMYECKU
1enecoo0pa3Horo MoBeIeHUsT B OBITY U TPYJOBOM NEATEIbHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0pOBbS W OKpPYXKAOLEH NPUPOAHOU
Cpelibl, OCO3HaBaThb OMACHOCTb BO3JCHCTBUS HA JKUBBIE OPraHU3MBI
OINpeACIEHHBIX OPraHNYECKUX BELIECTB, IOHMMas CMBICI IOKa3aTels
I[IJIK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSCHATH HA
npuMepax crnocoObl YMEHBIIEHHUS U TMPEJIOTBPAILEHUS UX BPEIHOIO

BOSHGﬁCTBHﬂ Ha OpraHu3M 4€JI0BCKa

11 KIIACC

Kon
MPOBEPAEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
00pa30BaTeJILHON MPOrPaMMBbI CpeIHero 001ero oopasoBanusi




pe3yJbTara

1

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

1.1

Bnanenne cucremoil XMMHMYECKMX 3HAHUK, KOTOpPAash BKIIKOYAECT:
OCHOBOIIONIATAIOIME  TMOHATUSA  (XUMHUECKUH  DJIEMEHT,  aToM,
3JIEKTpOHHAs 000JI0UKa aToMa, S-, p-, d-31EKTPOHHBIC OPOUTAIA ATOMOB,
WOH, MOJIEKyJa, BAJICHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTEICHb
OKHUCJICHUSI, XUMHUYECKas CBs3b, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00BEM, KpUCTAJUTMYECKass pEmETKa, TUIBI XWMHUYECKUX pPeakiuid
(OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE, 9K30- U  SHIOTEPMHUYECKHUE,
peaky MOHHOrO OOMEHa), PacTBOp, 3JIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
AJIEKTPOJIUTUYECKAST  JUCCOLMAIUS, OKHCIIHUTEIh, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOW pEakiuu, XMMHYECKOE PABHOBECUE); TEOPUHU U
3aKOHBI (TEOpHUS ANEKTPOIUTUYECKON mauccoruanuu, [lepuoandeckwii
3akoH /[.V. MenneneeBa, 3aKkOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKHUH SI3bIK XUMUH, (DAKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, TOJIy4YeHUH U OE30MaCHOM HCIOJIB30BAHUU BaXHEHIINX
HEOPraHMYECKUX BEUIECTB B OBITY W NPAKTUYECKON JIEATEILHOCTU

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh yYMEHHUI BBIBIATH XapakTepHbIE TNPHU3HAKU U
B3aUMOCBS3b M3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
NOHATHA IIPU ONMCAHMM CTPOCHHMSI M CBOMCTB HEOPraHMYECKHUX
BEUICCTB M MX IPEBPAILCHUM; BBIABIATH B3aHMOCBS3b XMMHUYECKHX
3HaHUHI c MIOHATUSAMHU u IIPEACTABICHUAMU JIPYTUX

CCTCCTBCHHOHAYYHBIX IMPEAMCTOB

1.3

Brnanenne OCHOBHBIMH METOJIaMHM HAYYHOTO TIIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM (HaONIOJeHUE, U3MEpPEHUE, OKCIEPUMEHT,

MO,[[eJII/IpOBaHI/Ie)

1.4

CdopMHUpOBaHHOCTh yYMEHHI OMPEICNATh BaJCHTHOCTh M CTENCHBb
OKHCIICHUS XUMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3JIUYHOTO
cocTaBa, BHJ  XHMHUYECKOM  CBSI3M  (KOBaJieHTHas,  MOHHAasi,
MeTaJlJIn4ecKasi, BOAOPOHAs) B COCIUHEHUSX, TUIl KPUCTAJUTMYECKON
pemETKU KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJISpHAsi, MOHHAs,

MeTaJuTHdecKas)

1.5

CdopMupoBaHHOCTh YMEHUN ONPEAENATh XapaKTep Cpeibl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHHI

1.6

ChopMHpPOBAaHHOCT,  YMEHHS  KJIAaCCH(UIMPOBATH  XHUMHYECKHE
pPEeaKIMK MO Pa3IUYHbIM MPU3HAKAM (YHUCTY M COCTaBY pearupyronimx

BEIIECTB, TeIIOBOMY OJ(G(dEKTy peakiuu, W3MEHEHUIO CTeneHei




OKHCJICHUA OJICMCHTOB, O6p AaTUMOCTHU pc€akuunu, Y4acTuro

KaTaau3aTopa)

1.7

CdopmMupoBaHHOCTh YMEHUH  COCTABJIATH YpPaBHEHHUS  peakUuil
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpPAUIEHHBIE YPABHEHUs pPEaKLHN
HMOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TH PEAKIUH UIYT

JI0 KOHIIA

1.8

ChopMupoBaHHOCTh YMEHUI MPOBOJIUTH PEAKLUH, OATBEPIKIAIOIINE
KAUeCTBCHHBIM COCTAaB  pAa3JIMYHBIX HEOPraHMYECKUX  BELIECTB,
pacro3HaBaTh OMNBITHBIM IIyTEM HOHBI, IMPUCYTCTBYIOIIME B BOIHBIX

pacTBopax HEOPTAHMYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTh YMEHHUI pPacKpbIBaTh CYUIHOCTh OKHCIHMTEIHHO-
BOCCTaHOBUTEJBHBIX peakuuit MIOCPEACTBOM COCTaBIICHUS

AIIEKTPOHHOTO OajaHca 3TUX PeaKInuid

1.10

CdopmupoBaHHOCTh yMEHHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHUYECKON pPEeaKIMK OT pa3Iu4HbIX (PaKTOpPOB

1.11

CdopmupoBaHHOCTh yMEHHMH OOBACHATH  XapakTep CMELICHUS
XUMUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JICUCTBUS

(mpuniun Jle HlaTensbe)

OO0mias 1 HeOpraHU4ecKas XUMus

2.1

CdopMHpOBAaHHOCT, YMEHHH pacKpbiBaTh CMbICT l[leprogudeckoro
3aKOHa J.N. Meneneena u JNEMOHCTPUPOBATh ero
CHUCTEMATH3UPYIOIIyI0,  OOBSCHUTENbHYI0O M  MPOTHOCTUYECKYIO

byHKIIUN

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJeMeHToB 1—4 mnepuogos Ilepuoamueckoit
cUCTeMbl XxuMHueckux »diemeHToB J[.M. MeHneneeBa, HCHOJb3Ys
MOHATUS  «S-, p-, d-dJCKTPOHHBIC OpOUTANN», «IHEPTETHUECKUE
YpOBHW»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUM MO MepuojaMm u rpymnmnam

[lepuoanueckoit cucteMmbl xuMuueckux sneMenToB J[.M. Menaeneesa
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CdopMupoBaHHOCTh YMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIUE
XUMHYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
NOJATBEPXKIAaTh  CYINICCTBOBAaHHE TI'E€HETHYECKOH  CBS3H  MEKIY
HEOPTraHMYECKUMH  BENIECTBAMH  C  TOMONIBIO  ypaBHEHUH

COOTBECTCTBYIOIINX XUMHUYCCKHUX peaKHI/IfI
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ChopMHpPOBAaHHOCT, ~ YMEHHH  yCTAaHAaBIWMBAaTh  MPUHAJICKHOCTH

HEOpPraHMYECKUX BELIECTB IO MX COCTaBY K OMNPECIEHHOMY Kiaccy




(rpymnmne) coenvHeHu# (MIPOCThIe BeUIeCTBAa — METAIbl U HEMETaJlIbl,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE THPOKCHUIBI, COIIH)

2.5

CdopmMupoBaHHOCTh YMEHHMH HCIOJB30BAaTh XMMHUYECKYIO CHUMBOJIUKY
JUI  CcOCTaBlieHHsT (OpMYJ BEUIECTB M YPaBHEHUH XHUMHYECKUX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u TtpuBuanbHble
Ha3BaHUs OTIENbHBIX HEOPraHWMYeCKUX BeLIecTB (yrapHblii ras,
YIJEKUCIBbIA ra3, aMMMaK, raiméHas W3BeCTb, HeEraliéHas HW3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHE)

2.6

CdopMHUpPOBAaHHOCT, YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) oOIIHe
XUMHUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIIECTB PA3IUIHBIX KIACCOB,
MOJITBEPKIATh  CYIICCTBOBAHWE  TCHETHYECKOW  CBS3H  MEXKIY
HEOPraHMYECKMMHU  BEHIeCTBAMH  C  TOMONIbIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHHP’I

2.7

CdopMupoBaHHOCT YMEHHIA TIAHUPOBATH U BBITIOTHATH XUMUYECKUN
9KCHEPUMEHT (pa3loKeHUue IMEepPOKCHAa BOJOpPOJa B MNPUCYTCTBUU
KaTaJM3aTopa, ONpeeNIeHne CpPeabl PacCTBOPOB BEMIECTB C MOMOIUIBIO
YHUBEPCAJIbHOTO HWHAMKATOpa, BIUSHUE pa3iIMYHbIX (PaKTOPOB Ha
CKOPOCTh ~XMMHUYECKOM peaklMH, pPeaklud MOHHOTO oOOMeHa,
KayeCTBEHHbIE PEAaKLUH Ha Ccylb(daT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/a4 10 TeMam
«Metamns» n «Hemeramiby) B COOTBETCTBHH C NPAaBUJIAMH TEXHHUKH
0e30MacHOCTH TpU OOpalleHMH C BeLIeCTBaMH U J1abOPaTOPHBIM
000pyI0BaHUEM; MPEACTABIIATh pe3yibTaThl XUMHUYECKOTr0
JKCIepUMEHTa B (OpME 3aliCU YpPaBHEHHH COOTBETCTBYIOLIMX

peakuuii ¥ GopMyIHPOBaTh BHIBOIBI HA OCHOBE ATUX PE3yJIbTaTOB

2.8

ChopMupoBaHHOCTH yMEHHMI CcOOMIONATh TpaBWia MOJIb30BAHUS
XUMHUYECKON MOCcyJoi M Ja0opaTOpHBIM O0OpYyIOBaHHMEM, a TaKXKe
npaBuiIa oOpalleHHs ¢ BEIECTBAMU B COOTBETCTBUHU C MHCTPYKLMAMU

11O BBIITIOJTHECHUIO na60paTopH},1x XUMHUYECKHUX OIIBITOB

2.9

ChopMHPOBAaHHOCTE  YMEHHMH  XapaKTepH30BaThb  XHMHYECKHUE
IPOLIECCHI, JEkKAllFe B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUS CEPHOM
KHCJIOTHI, aMMHaKa, a Takke CPOPMHPOBAHHOCTH NPEACTABICHUN 00
Oo0mMX HAyyHBIX MPUHLOUIAX M HKOJOTHYECKUX  Mpobdiemax

XUMHYCCKOI'0 IMpOU3BOACTBA

XUMHS U KU3Hb. PacuéTbl

3.1

CdopMupoBaHHOCTh TPEJCTABICHUNA O XUMUYECKOW COCTaBISIOMIEH

€CTEeCTBEHHOHAYYHOW KapTUHBI MHpa, DPOJIM XUMUU B I[IO3HAHUU




SBJICHUN TIPUPOABI, B (OPMHPOBAHUM MBIIUICHUS W KYJbTYpPBI
JUYHOCTH, €€ (PYHKIHMOHAIBHONH TPAMOTHOCTH, HEOOXOAMMOM st
pelieHusT TPaKTUYECKUX 3a7ad M OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOILLEHHUS K CBOEMY 37I0POBBIO U PUPOJIHOM Cpejie

3.2

CdopmupoBaHHOCTH yMEHUM KPUTHYECKH AHATU3UPOBATH
XUMHUYECKYI0 HH(POpPMAIUIO, IMOIy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKALUH, c€Tb IHTEpHET U Ipyrue)
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ChopMupoBaHHOCTH yYMEHHMH COONIOJAaTh MpaBUa HKOJIOTHYECKU
1eJIeCO00pa3HOro MOBENEHUsI B OBITY M TPYAOBOM IEATEIBHOCTH B
LEIAX COXPAaHEHMS CBOETO 3J0POBbSI M OKPYKAIOLICH NPUPOIHOU

CpeIbI

34

Oco3HaBaTh OMACHOCTh BO3JEHWCTBUS HA JKUBBIE OpPraHU3MBbI
OonpeAeNEHHbIX BEIIECTB, MTOHMMAas cMbIci nokazarens [1/IK, noscHsaTe
Ha IpUMEpPaxX CIOCOObl YMEHBIIEHUS U MPEIOTBPAICHUSI UX BPEIHOTO

BO3JICHCTBUSA Ha OpTraHnu3M 4YCJIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHUI MPOBOAUTH BBIYUCIIEHUS c
UCTIOJIb30BAHUEM TOHSTUS «MAaccoBas JOJIsl BEIIECTBA B PAaCcTBOPEY,
OOBbEMHBIX OTHOIICHUH Ta30B MPH XUMHYCCKUX PEAKIHUAX, MaCChI
BEIECTBAa MJIM 00BbEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIICCTBA,
Macce WM 00BEMY OJHOTO W3 Y4YacCTBYIOIIMX B PEAKIMH BEIICCTB,
TerIoBOTr0 3((dexTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPCBPAILLICHUA U COXPAaHCHUA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

1.1

[Ipenmer opranuyeckoil XuMuu: €€ BO3HMKHOBEHHE, pa3BUTHE W 3HAYCHHE B
MOJIYYCHUH HOBBIX BEIIECTB M MaTEpHAIOB. Teopusi CTPOEHHUS OPTraHMYECKHX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

CrtpykTypHble (OpMysbl OpraHMYeCKHX BellecTB. ['oMoisiorus, wu30MepHsl.
XUMHUUYECKasi CBSI3b B OPraHUYECKUX COEAUHEHUSAX — OAUHApHBICE M KpaTHBIC

CBsA3H. Hpe[[CTaBHeHI/Ie 0 KJ'IaCCI/I(I)I/IKaLII/II/I OpTraHU4YCCKUX BCUICCTB

1.3

HomeHnknarypa oprannueckux COeAMHEHUH (cUcTeMaTHuecKasl) U TPUBUAIbHBIE

Ha3BaHUS BaXKHEHIIINX HpeHCTaBHTeﬂeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

YrieBoxopoasl

2.1

AJKaHBl: COCTaB M CTpPOEHUE, TOMOJIOTMYECKHH psaa. Mertan u 3TaH —
MPOCTEHIINE TPEACTaBUTENN aJKaHOB: (U3UUECKHE U XUMHUYECKUE CBOICTBa
(peakuuu 3aMeIIEHUs M TOPEHUs), HAXOXAECHUE B NPUPOAE, MOIy4YE€HUE U

NpUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTHUECKUH psAl. DTWIEH W MNpPOMHIEH —
npocTeillliie MpeCTaBUTENN alKeHOB: (U3UYECKHe M XUMHUYECKHE CBOMCTBa
(peakuuy TUAPUPOBAHWSA, TAJOTEHUPOBAHUS, THApPATAIMHA, OKUCICHUA W

HOHI/IMepI/I3aHI/II/I), MOJIYy4YCHHUEC U ITPUMCHCHUEC
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Ankanuensl: Oyrtaguen-1,3 u wMetwnOyragueHn-1,3: cTpoeHue, BaxHeHIIne
XMMHYECKHE CBOMCTBA (peakuus noiaumepusanun). [lomyuenue cuHTETHYECKOTO

Kay4yyKa U pEe3UHBI
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AJIKMHBI: COCTaB U OCOOECHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUM Psif. AUETHUIICH —
NPOCTEHINK TPEACTaBUTENb AJIKHHOB: COCTaB, CTpOeHHe, (U3HUECKHe U
XMMHUYECKHE CBOMCTBA (peaklUy TUAPUPOBAHUS, TaJTOTCHHUPOBAHUS, THIPATAIIUH,

TOpEeHUs), OJyYeHUe U MPUMEHEHHE

2.5

Apensl. benzon: cocraB, crtpoeHue, (u3MUecKHMe W XHMHUYECKHE CBONCTBA
(peakuu TaIOreHUPOBAHKS M HUTPOBAHMUS ), IOJYYSHHE U TpUMEHeHHe. Tomyour:
COCTaB, CTpoeHHE, (u3MYeckue W XHUMHYECKHE CBOWCTBa  (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHHUSA), MOJIYYEHUE M INPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTmdeckas CBSI3b MEXAY YIJIEBOJOPOJAMH, MPUHAJICKAINIUMUA K

Pa3JINYHBIM KJIaCCaM




2.6

[Ipupoansie HCTOYHUKH YyTIIeBOAOPO0B. [IpupoaHblii ra3 u nonyTHble HEPTIHbIE
ra3el. Heh 1 € mpoucxoxaeHue. CrocoOsl mepepaboTku He(TH: MEepPeroHKa,
KPEKUHI (TepMHUYECKUH, KaTtanutudeckuil), nuponus. [IpoaykTel mepepaboTku
He(TH, MX NPUMEHEHHE B NPOMBIIIJICHHOCTH M B ObITy. KameHHBI yronb u

HIPOAYKTHI €ro nmepepadoTKu

Kchoponcoz[epH(aume OpPraHu4CCKueC COCANHCHUA

3.1

[IpenenvHble 0JHOATOMHBIE CIUPTHL. METaHON U 3TAHOJ: CTPOCHHE, (PUINIECKUE
U XUMHYECKHE  CBOHCTBAa  (peakuMuu C  aKTUBHBIMH  MeTallJlaMH,
raJjoreHOBOJIOPOJIaMU, TOPEHHE), TMPUMEHEHHE. BOJOpPOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBHME MeTaHOJia M 3TaHOJa Ha OPraHu3M YellOBeKa.
MHOroaToMHbI€ CHUPTHI. DTUICHIIIUKOIb U TIUIEPUH: CTPOCHUE, (pu3ndeckue u
XUMHYECKHE CBOICTBa  (B3aMMOJCICTBHE CO  WICJIOYHBIMH  MeETaslaMH,
KayecTBEHHAasl peakiusi Ha MHOrOAaTOMHbIE CIUPTHI). JlelicTBUe Ha OpraHu3M

YCIIOBCKaA. HpI/IMeHeHI/Ie rIMOCPUHA U OTUJIICHTJIUKOJIA

3.2

@DeHo: CTpOeHHE MOJEKYJbl, (U3MUeckue U XUMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue penona
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Anbaeruipl ¥ KeToHbI. DopMabIeTru, aleTanbJAeTu/l: CTpoeHrue, GU3NIECKUue 1
XUMUYECKHE CBOWCTBA (pEaklMM OKUCIECHUS W BOCCTAHOBJICHHS, KaYECTBEHHBIE

peaKIum), MoayyeHrue u mpuMeHeHne

3.4

OHOOCHOBHBIE NpeJeNbHbIE KapOOHOBBIE KHCIOThl. MypaBbuHas U YKCyCHas
KHUCJIOTBI: CTPOEHHE, (PU3HUECKHUE U XUMHUECKHUE CBOMCTBA (CBOMCTBA, OOIIHE JIs
KJacca KHCJIOT, peaknus JSTepuHuKalu), TIMOIy4eHHe | I[pUMEHEHHE.
CreapuHOBasi M OJICMHOBAs KHUCJIOTHI KaK MPEICTaBUTEIN BBICHIMX KapOOHOBBIX

KUCJIOT. MBllTa KaK COJIM BBICIITNX Kap6OHOBBIX KHCJIOT, UX MOIOLICC ﬂeﬁCTBHC

3.5

CrnoxHble 3(¢Upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupon. [lpumenenue xupoB. buonoruueckas poib

KHUPOB

3.6

VYraeBoasl: cocTaB, Kiaccu(UKalus yriaeBoJoB (MOHO-, AU- M HOJHCAXapUabl).
['moko3a — mpocTedmuii MOHOCAaxXapuia: OCOOCHHOCTH CTPOEHHUS MOJICKYJIBI,
¢uznyeckue 1 XuMu4eckue cBoicTBa (B3auMoaenicteue ¢ ruapokcuiom meau(ll),
OKHCJICHHE aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHOBICHHE,
Opo’KeHHE TIJIIOKO3bl), HAXOXJAEHUE B IMPHUPOJE, NMPUMEHEHHE, Ouosoruueckas
posb. dotocunTes. PpykTo3a Kak M30Mep IN0Ko3bl. Kpaxman u nemnonosa kak
npupogHsie nonuMmepsl. CTpoeHHe Kpaxmana M Ie/urono3sl. dusnueckue u

XMMHYECKHE CBOMCTBA KpaxMaia (T'MIpojn3, KaUeCTBEHHAs peaKys C UOJ0M)

A3oTcozieprKale OpraHn4eckue CoeqMHEHUS

4.1

AMUHOKHCIIOTHI KaK amM{(OTepHBIe OpraHudYeckue coenuHeHus. Duzmueckue u




XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuMepe TuIuHa). buomormdeckoe

3HaAYCHNUEC aMHHOKHUCIIOT. HGHTI/IﬂLI

4.2

benknm Kak TPUPOIHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHus. llepBudnas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OENKOB. XMUMHUECKHE CBOWMCTBA OEIIKOB:

TUAPOIN3, ACHATYpAllNs, KAYECTBEHHBIE PEaKIINH HA OCIKH

BpICOKOMOIEKYIISIPHBIE COCITMHEHUS

5.1

OCHOBHbIE TOHSATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALUU, CPEIHSISA MOJIEKYJIApHas
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHMM —

MMOJIMMEpHU3aluAa U MMOJIUKOHACHCAIIHA

5.2

3KCHepI/IMeHTaJ'ILHBIC MCTOABI H3YYCHUS BCHICCTB HU HUX HpeBpaLﬂeHI/Iﬁi
O3HAKOMIJICHHUC C o6pa3uaMH MPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4ykoB. [loyueHne CHHTETHYECKOT0 KayuyyKa U Pe3UHBI

11 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1

TeopeTnyeckue OCHOBBI XUMUHU

1.1

XuMu4eckuil 3neMeHT. AToMm. fpo aroma, U30TOIbI. DJIEKTPOHHAs 000J0YKa.
DHepreTHYecKue YpoBHH, MOTYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-DJIEMEHTEHI.
Oco0eHHOCTH paclpeieIeHus] JJIEKTPOHOB 110 OpOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOIOB. DIEKTPOHHAS KOHPUTYpALHsI aTOMOB

1.2

[Iepuonnueckuii 3akoH u Ilepuoguyeckas cucrema XuMHIecKux 3ineMeHToB 1. 1.
MenneneeBa. CBsi3b MNEPUOAMYECKOrO 3akoHa W llepuogmyeckoil cHUCTEMBI
xuMudeckux sieMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XUMHUYECKHX OJJIEMEHTOB W
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEUIECTB IO TPYIIaM U IMEepPUOJaM.

3HadyeHHuE NEpUOANYCCKOr'0 3aKOHAa B pa3BUTHU HAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. Buabl XUMHUYECKOHW CBS3U
(koBasieHTHAsT HEMOJspHAas W TOJSpHAs, HWOHHAsA, MeTandeckas). HoHbI:
KaTUOHBI U aHWOHBI. MeXaHnu3Mbl 00pa30BaHuUsl KOBAJICHTHON XMMHUECKON CBSA3U

(oOMeHHBIN U TOHOPHO-AaKLENTOPHBIN). BogopoaHas cBs3b

1.4

BaneHTHOCTB. DJIeKTpOoOTpULIATENbHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MONEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH TMOCTOSHCTBA
COCTaBa BeIIEeCTBA. THMBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA

BEIIECTB OT THIIA KpPUCTAUIMYECKOW pemérku. I[loHsaTHE 0 auCIepcHBIX




cucreMax. McTUHHBIE U KOJUIOWAHBIC PaCTBOPEI. MaccoBas J0JIs1 BE€IICCTBA B

pacTtBope

1.6

Krnaccudukanus Heoprannueckux coequHeHnii. HomeHknatypa HeopraHuueckux

BCIICCTB

1.7

Xumuueckass — peakmus.  Kmaccudukamuss ~— XMMHYECKMX — peakIiuii B
HEOPTraHWYECKOW M OPraHMYeCKOM XMMHUHU. 3aKOH COXPaHEHHUs MaCChl BEIECTB,

3aKOH COXpaHCHUA U IPCBpALICHUS SHCPIrUX IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.9

OOpatumble peakuuu. XUMHUECKoe paBHOBecue. DakTophl, BIUSIOLIME Ha

COCTOsIHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

OnextponuTrueckas aucconuanusa. CunbHble W cialdbie AnmekTposnuthl. Cpena
BOJHBIX PACTBOPOB BCUICCTB: KUCJIAaA, HCfITpaJIBHaSI, eJI04YHas. PeaKI_II/II/I HNOHHOTI'O

oOMeHa

OKHCIINTEIFHO-BOCCTAHOBHUTEIIbHEIE pcakuuu

HeopraHquCKaﬂ XUMUA

2.1

Hewmerannel. Ilonoxenue Hemeramios B Ileproguueckoil cucteMe XMMHUYECKUX
anementoB JI.M. MeHneneeBa U OCOOEHHOCTH CTpOeHHUs aTOMOB. Pusnueckue

CBOMCTBa HEMETAJIJIOB. AHHOTpOHI/IH HEMCTAJIJIOB (Ha IMpUMEPEC KUCJI0POaa, CCPLI,

dbocdopa u yriaepona)

2.2

XUMHUECKUE CBOMCTBA BAXKHEHMIIMX HEMETAUIOB (TaJOrCHOB, CEpbI, a30Ta,
docdhopa, yriepoma W KpPeMHHS) W WX  COCIUHEHHH  (OKCHJIOB,
KHCJIOPOJICOJICPIKANUX ~ KHUCIIOT, BOJOPOJHBIX coenuHeHui). [lpuMeHeHue

BOKHEUIIINX HEMETAIJIOB U UX COENUHEHUN

23

Mertannel. Ilonoxxenue wmetamioB B Ilepuognueckoit cucreMe XHUMHUYECKHUX
anemenToB J.1. MenneneeBa. OCOOEHHOCTH CTPOCHUS IEKTPOHHBIX 000JI0YEK
aToMOB MeTauioB. O0ume (puzndyeckre cBOMCTBa MeTayuioB. CIIIaBbl METAILJIOB.

DNEKTPOXUMHUUECKUA Psi/l HAMIPSDKEHUH METaIIOB
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XUMHUYECKHUE CBOMCTBA BAXHEHUIIMX METAJJIOB (HATpUd, Kaluil, KaabIuMH,
MarHuii, aJllOMHHUNA, IIUHK, XPOM, >Kele30, Melb) M uUx coeauHeHuid. OOrue

CIIOCOOBI IMOJIYUCHHUA METAJLIIOB. HpI/IMeHeHI/Ie MCETAaJJIOB B 6BITy U TCXHHUKEC

2.5

I'eneTnyeckas CBSI3b HCOPraHNYCCKUX BCUICCTB, INPUHAICKAIIUX K PA3JIMIHBIM

Kj1acCaM

XUMHA U )KU3HDb

3.1

Ponp xumMum B oOccCIeUeHHH SKOHOFHHGCKOﬁ, 3HepreTI/I‘leCKOI>'I U MHUIIEBOM
6e3OHaCHOCTI/I, Pa3BUTHH MCIOUIIHUHBI. Ilonsatue o Hay4YHbIX MCETOAAaX ITO3HAHUS

BEUIECCTB U XUMHNYCCKUX peaxumﬁ




[IpencraBnenuss 06 OOIIMX HAYYHBIX MPUHIMIAX MPOMBILIUIEHHOTO MOJIYYEHUS

BAKHEHMIIMX BewecTB. YenoBek B MHUpPE BELIECTB W MATEPUANIOB: BaXKHEWILIHE

3.2 CTPOUTENbHBIE MAaTepuajbl, KOHCTPYKIMOHHBbIE MaTEpHalibl, KpPAaCKH, CTEKIIO,
KepaMHKa, MaTepualibl JJisl AJIEKTPOHUKH, HAaHOMATepuasbl, OPraHUYECKHE HU
MUHEpaJbHbIE y100peHUs
XUMHSLT W 310pOBbE UEJIOBEKAa: IpaBWia MCIHOJb30BaHUS JIEKAPCTBEHHBIX

33 [penapaToB, MpaBuiia 0€30MacHOr0 UCIIOIb30BaHUS IIPENapaToB ObITOBOM XUMUU

B TIOBCETHEBHOM XKU3HU
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