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HOACHUTEJBbHAA 3AIIMCKA

[lporpamma 1o XUMHM Ha YPOBHE CpeIHEro oomero o6pa3zoBaHus
pa3paboTtana Ha ocHoBe deaepanbHOro 3axoHa ot 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoii @eaepannny», TpeOOBaHMM K pe3yJibTaTaM OCBOEHUS
(denepanbHOl 00pa3zoBaTeNbHON MpOTrpaMMbl CPEIHEro OoOIIero oO0pa3zoBaHUS
(®OIT COQO), npencraBieHHbix B  DenepalbHOM  TOCYJApPCTBEHHOM
obpazoBarenbHoM ctanaapre COO, c¢ yuérom Kouuenmuu mnpenogaBaHus
y4eOHOTO TpeaMera « XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
Oenepanuy, pealM3yIONMX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPaMMBI, U
OCHOBHBIX TMOJIO)KeHUM «CTpaTeruu pa3BUTHSI BocnuTaHusd B Poccuiickoi
Oeneparuu Ha niepuoa a0 2025 rona» (Pacnopstxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 -p.).

OcHOBY MOAXOA0B K pa3pabOTKE MPOTPAMMBI 10 XUMUU, K OMpPEIEICHUI0
00111el cCTpaTernu 00yJeHHsI, BOCTIMTAHUS M PA3BUTHUS 00 yJarOIIMXCSI CPEACTBAMH
yaeOHOro npeamMera « Xumus» 111 10—11 xkmaccoB Ha 6a30BOM ypOBHE COCTABUITH
koHIrentyanbHbie TosokeHns ®I'OC COO o B3auMOOOYCIOBICHHOCTH IICJCH,
coIep)KaHus, pe3yJbTaTOB OO0y4deHUss U TpeOOBaHUN K YPOBHIO MOJATOTOBKHU
BBIMTyCKHUKOB.

XUMUYECKOE o0pa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON OpPTAHW3AINH, SIBIISIETCS HEOTHEMJIEMOM YacThIO MX
obpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAIOIIMM JSTalOM pealu3alyyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEIOCTHOM CHUCTEME XHMHUYECKOTO 00pa3oBaHus. OTH IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOILIEH KyJIbTYpHBI
YeJIOBEKa, a TaKKe OKOJOTHMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3J0pOBBIO M TpHUPOAHONM cpene. Peamusyercss xumuueckoe oOpazoBaHUe
00y4JarouMxcs Ha ypOBHE CPEAHEr0 00111ero 00pa3oBaHus CPEICTBAMU YUEOHOTO
npeamera «XUMUS», COJIEpXKAHUE U TIOCTPOEHHE KOTOPOTO OIpEAeNeHbl B
nporpaMMe Mo XUMUU C Y4€TOM CHEeUU(PUKA HAYKHM XUMUHU, €€ 3HAUCHUS B
MO3HAHUU TIPUPOJIbI U B MATEPUATBLHOU >KU3HM OOIIECTBA, a TAKXKE C Yy4ETOM
o0IMX 1eneil M NPUHLMUIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSHHE
CHCTEMBI CpeaHero oo1iero oopasosanus B Poccuiickoii Denepanmm.

XuUMHUS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyk poJib B
COBPEMEHHOM LMBUIN3ALMHU, B CO3JaHUU HOBOW 0a3bl MarepuallbHON KYJIbTYpPHI.
OHa BHOCUT CBOM BKJIaJ] B (hOPMUPOBAHUE PAIMOHATLHOTO HAYYHOTO MBIIIIJICHU S,
B CO3JIaHHE IEJIOCTHOTO TPENCTaBIeHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJABI U YENIOBEKa, KOTOpoe (PopMHpyeTcs B XUMHUM HA OCHOBE TMOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPY’KAIOIIETO MHUPA, OCO3HAHUS B3aMMOCBSI3HU MEXKTY
CTPOECHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MO>KHBIMU 00JIaCTIMU TPUMEHEHHUSI.



TecHO B3auMOJEUCTBYs C IPYTMMU €CTECTBEHHBIMM HAayKaMU, XUMUs CTasla
HEOTHhEMJIEMOM 4aCThI0 MUPOBOM KyJIbTYPbI, HEOOXOMUMBIM YCIOBHEM YCIIEITHOTO
Tpyda MU KU3HHU Kaxaoro uwieHa odOmiectBa. CoBpeMEHHas XHMMMs Kak Hayka
co3uJarenbHas, Kak HayKa BBICOKMX TEXHOJOTHI HampaBjieHa Ha pEUICHUE
[JIO0ATBHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHs YEIOBEUECTBA — CHIPHEBOM,
SHEPTETHYECKOM, TUIIEBOM, 3KOJIOTHIECKON O0€30TaCHOCTH U OXPaHbI 3JT0OPOBBSL.

B cooTBercTBUMM ¢ OOMMMH LEISIMH M TPUHIUIAMH CPEIHEro OOIIero
o0pazoBaHus conepkanue npeamera « Xumusi» (10—11 knaccesl, 6a30BbIN ypOBEHB
M3Y4YEHUs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJILTYPHYIO TOATOTOBKY
oOydJaroumxcs, HEOOXOAUMYI0 UM JJid BbIPAaOOTKHM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHHA B JKU3Hb COLMYMA, MPOJOJDKEHUS
00pa30BaHuUs B pA3IUYHBIX 00JIaCTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocrapsonMu  nipeaMera  «XUMHUsD»  SBISIOTCS  0a30BbIe  KYpPChl —
«Oprannueckas xumusi» U «OOILIas W HEOpPraHUYECKash XUMUsS», OCHOBHBIM
KOMIIOHEHTOM COJIEpPKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO HEOPraHWYECKOW XUMUHU (C BKIIFOUCHHEM 3HAHUW U3 OOIIEH XUMUHN) U
OpraHu4ecKor XuMuu. POpMUPOBAHNE JAaHHOW CUCTEMBI 3HAHUW IIPU U3YYEHUU
npeaMera 00ecneurBacT BO3MOXKHOCTb PAaCCMOTPEHHST BCErO MHOI000Opaszus
BEIIECTB HA OCHOBE OOUIMX MOHSATUM, 3aKOHOB U TEOPUI XUMUHU.

Ctpykrypa conaepkanusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHuyeckass XuMus» cQopMupoBaHa B MpoTrpaMMe MO XUMHH Ha OCHOBE
CHCTEMHOTO TMOJX0/la K W3Y4YCHHIO Y4eOHOro Marepuaiga U O0OYyCIJIOBIICHA
UCTOPUYECKHM OOOCHOBAHHBIM  pa3BUTHEM 3HAHWM Ha  ONpeNeTEHHBIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypc€ OpPraHM4ecKOM XHWMHH BEIECTBA
paccMaTpuBalOTCA HA YPOBHE KJIACCUYECKOW TEOPUHM CTPOEHHSI OpPraHUYECKUX
COCMHEHUW, a TakKe€ Ha YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX
MpeACTaBIIeHU O cTpoeHnn BemiecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIIEBOJAOPOJIOB 10 CJIOKHBIX OMOJOTHYECKU
AKTUBHBIX COENWHEHHMH. B Kypce OpraHM4ecKOrW XWMHUHU IOJy4arOT Pa3BUTHE
copmupoBaHHBIE HA YPOBHE OCHOBHOT'0 O0IIIET0 00pa30oBaHus IEpBOHAYAJIbHBIE
MPEAICTABJICHUSI O XUMUYECKOMN CBSI3H, KIaCCU(UKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUYECKOU PEAKIIMH.

[lon HOBBIM yriioM 3peHuss B npenmere «XuMus» 0a30BOro YpOBHs
paccMmarpuBaeTCs U3YYEHHbIH Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
TEOPETUUYECKUA MaTepuan M (PAKTOJOTMYECKHE CBEJIEHUS O BEIIECTBAX W
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuieckas
XUMHSD» OOydarolMMCsT MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
MEPUOINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOI0JOTHUECKUX MO3ULIMM,



rIy0)ke TMOHATh HMCTOPUYECKOE H3MEHEeHHWE (QYHKIMA OSTOTO 3aKoHa — OT
00001IaroIIel 10 0O BICHSIONMICH M ITPOTHO3UPYIOICH.

Enunas cucrtema 3HaHMN O Ba)KHEWIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHUH, A TAKXKE O XMMUYECKUX PEAKLMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX TMpOTEKaHus JomnoJiHsgercs B Kypcax 10 u 11 xmaccos
AJIEMEHTaMU COJIEPKAHUS, WMEIOIIMMH KYJIbTYPOJOTHYECKU M MPHUKIATHOU
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TMOHHMMAHHUIO B3aUMOCBSI3U XUMHHU C
JIPYTUMH HayKaMH, PacKpbIBAIOT €€ pPOJib B MO3HABATEILHOM M TMPAKTHYECKOM
JESITEIbHOCTU YEJOBEKa, CMOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpPUYECTBA B 00JIACTH TCOPUHU M MPAKTHUECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHLCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0jemMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh UHGOPMAIIUIO U
MPUMEHSTh €€ JJI1 TOTIOJIHEHUSI 3HAHWUM, PEINICHUS WHTEIUICKTYAIbHBIX W
AKCTIEPUMEHTAIILHBIX UCCJIEI0BATENbCKUX 3a1a4. B 11ieom conepxanne yuebHOTO
npeaMera «XUMUSD  JTAaHHOTO  yYPOBHSA  M3YYEHUS OPHUEHTUPOBAHO  HA
dbopMupoBaHue y 00y4aromMXxCcss MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMAaHUS
bunocodckux uaeH, TakuX Kak: MaTepUaIbHOE €IWHCTBO HEOPraHUYECKOTO U
OPraHUYEeCKOro MHpa, OOYCJOBICHHOCTh CBOWCTB BEILIECTB HX COCTaBOM U
CTPOCHHEM, TO3HABAEMOCTh IPUPOJHBIX SBJIECHUN MyTEM OSKCIEPUMEHTa U
pelieHusT TMPOTHUBOPEYMM MEXKIy HOBBIMH (aKTaMHM U TEOPETUIECKUMHU
IPEANOCHIIKAMU, 0CO3HAHUE POJIM XUMHUH B PELHICHUH KOJIOTUYECKUX PO OJieM, a
TaKke Mpo0JeM cOepeKeHUs SHEPTETUIECKUX PECYPCOB, CHIPbS, CO3JIAHNUST HOBBIX
TEXHOJIOTUI U MaTEPUAIIOB.

B nmnnane pemenus 3amad  BOCHMUTAaHMS, PAa3BUTUS W COUMAIM3ALUHU
00ydJaronmxcs MPUHATHIE MPOTPAMMOM IO XUMHUHU TMOJXOABl K OMPEIEICHUIO
CONepXKaHWsd W TIOCTPOCHMSI TIpPEeAMeTa MpeaycMaTpuBaloT (popMHUpOBaHUE
VHUBEPCAIbHBIX Y4EOHBIX JEHCTBUM, HMEOIMUX 0a30BOe 3HAYCHHE MJIA
Pa3IMYHBIX BHJIOB JEATEIBHOCTH: PEIICHWs MpoOJieM, TOWCKA, aHamu3a W
00paboTku nHHOPMAaIHU, HEOOXO0AUMBIX JIJISl IPUOOPETEHUS OTIBITA MPAKTUYECKOU
M UCCIIEOBATEIbCKOM JEATENbHOCTH, 3aHUMAIOIIeH BaXHOE MECTO B MO3HAHHUU
XUMUH.

B mnpaktuke mpenonaBaHWs XUMHUKM KaKk Ha YPOBHE OCHOBHOI'O OOIIETro
00pa3oBaHus, TaK U HA YPOBHE CPEIHEr0 00IIET0 00pa3oBaHuUsl, IPH ONIPEAEICHUU
COJIEpIKATEIbHOM XapaKTePUCTUKH IIeNed HM3Yy4YeHHUs TMpEeIMETa HalpaBJICHUEM
MEPBOCTENEHHON 3HAYUMOCTHU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHHUE OCHOB
XUMUYECKON HAyKH Kak 00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKOU
NeATEeIbHOCTH YeJIOBEKa M KaK OJJHOTO0 U3 KOMIIOHEHTOB MUPOBOM KynbTyphl. C
METOJIMYECKOM TOYKH 3PEHHUS TAKOM MOAXOJ K OMPEIAECICHUIO LIeJICH M3y4eHUs
MpeMeTa SIBJSIETCS BIOJIHE ONPaBAaHHBIM.



CornacHO aHHOW TOYKE 3PEHUs TJIaBHBIMHU LEJISIMU WM3Y4YEHHUs IMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 K1) SIBISIOTCS:

e (QopmupoBaHHE CHCTEMBI XUMHUYECKHX 3HAaHHW KaK BaKHEHIICH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KAapTUHBI MHUpPa, B OCHOBE KOTOPOU
JIeKaT KIIFOYeBbIe MOHSTHS, (DyHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHE $53bIKa HAYKH, YCBOCHHE M MOHUMAHHE CYIIHOCTH JTOCTYIHBIX
000011IeHNIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOpUEn
WX PA3BUTHS U CTAHOBJICHUS

e (opMHUpOBaHKE U PA3BUTHE MPECTABICHUIN O HAYYHBIX METO/IaX O3 HAHUS
BEIIECTB M XUMHUYECKHX pEaKUUl, HEOOXOAUMBIX MJii MPUOOpETEeHUs
YMEHUN OpPHUEHTHPOBATHCS B MHPE BEIIECTB W XUMUYECKUX SIBJICHUH,
MMEIOLIMX MECTO B IPUPOJIE, B IPAKTUYECKOU U ITIOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IESITETLHOCTH, CBI3aHHBIX C HAOIIOEHUEM U
OOBSICHEHUEM XMMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM MpaBuUIl
0e301macHOro 0OpalleHus C BEUIECTBaMH.

Hapsiny ¢ atuMm, coaeprkarenbHas XapakTepUCTUKa LeJe U 3a7a4 U3y4eHUs
npeaMeTa B IporpamMme Mo XMMUM YTOUHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUHU
C HOBBIMU NPUOPUTETAMHU B CUCTEME CpENHEro oo1iero ooOpazoBanusi. CeroaHs B
MpEenoJJaBaHul  XUMUKM B OOJIbIIEH  CTENeHW OTHAETCS  NPEATNOYTEHHE
NPAKTUYECKOW KOMIIOHEHTE COJIepXKaHUsi OOy4YeHMs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHUKA 0011Ie00pa30BaTebHON OpraHU3aliy, BIaJCIOIIEro He
HAaOOpPOM 3HaHWN, a (PYHKIMOHAILHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMH aKTUBHOTO MOJIyY€HHS] 3HAHUW U NPUMEHEHUS! X B pealbHOMU >KU3HU
TSl pELIEHUS TIPAKTUY€CKUX 3a/1a4.

B cBA3M ¢ 3TUM NpH H3YYEHUM MOpeaMeTra «XUMHUS» JTOMUHUPYIOLIEe
3HaUEHWE MPUOOPETAIOT TAKUE LIENU U 3a/1a49H, KaK:

amanraius oOyJaronmxcsl K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMupoBaHME  MHTEUICKTYyalbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHuIO, COTPYAHHUUECTBY, CAMOCTOSTEIbHOMY MIPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYallUSIX, CBI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHCHUEM;

dbopMupoBaHue y 0Oy4arOmUXCs KIIOYEBBIX HAaBBIKOB  (KIFOYEBBIX
KOMIIETEHIIUI), MMEIONIMX YHUBEPCAIbHOE 3HAYEHUE JJISi Pa3JUYHbIX BUIOB
JEeSTEIbHOCTU: PEIIeHUs] MpooJieM, MOUCKa, aHalM3a U 00pabOTKU UHPOpMALIHH,
HEOOXOAUMBIX JJii MPUOOPETEHUsl OMbITa ACSITENbHOCTU, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAaHUM XUMHUH, a TaKkKe [JIs OLEHKH C MO3UIMM
AKOJIOTUYECKOM O€30MacHOCTH XapakTepa BIUSHUS BELIECTB M XUMHUYECKUX
MIPOLIECCOB Ha OPTAHM3M YEJIOBEKA U PUPOJHYIO CPENLY;



pa3BUTHE MO3HABATEIbHBIX WMHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00YUaOIINXCS: CIIOCOOHOCTH CaMOCTOSTENBHO IPHUOOPETaTh HOBHIC
3HAHMSI 110 XUMUHU B COOTBETCTBUH C )KM3HEHHBIMH MTOTPEOHOCTIMHU, UCTIOJIb30BATh
COBpEMEHHbIE MHPOPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA U aHaM3a y4eOHOU 1
HAYYHO-TIOMYJIIPHO U HH(OPMAITUN XUMUYECKOTO COIEP>KaHNUS,

(dbopmupoBaHUEe U pa3BUTHE Y OOYJAIOIIMXCS aCCOUATUBHOTO U JIOTUYECKOTO
MBITIUTCHUSI, HAOTFOAaTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOJIMMBI, B YAaCTHOCTH, NMPHU ITUIAHUPOBAHUM U TMPOBENCHUN XUMUYECKOTO
AKCIIEPUMEHTA,

BOCIUTAHUE Yy OOydalommxcss YOSKIEHHOCTH B T'yMaHUCTUYECKOM
HAMpaBJICHHOCTH XUMHUH, €€ BaXHOW POJIM B PEIICHUU TIOOATBHBIX MpoOIieM
PaIMOHATLHOTO MPUPOI0NOIb30BAHNS, TIOTIOTHEHHSI SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsl MPHUPOTHOTO PABHOBECHsI, OCO3HAHHUS HEOOXOIMMOCTU OEpEe)HOTO
OTHOIICHUS K TPHUPOJE W CBOEMY 3J0POBBIO, a TAKXKE NMPUOOPETEHHS OIbITA
WCIIOJIb30BaHUs TOJNyYEHHBIX 3HAHUM Uil TPHUHATUS TPaMOTHBIX PELICHUH B
CUTYAIIUSX, CBSI3aHHBIX C XUMHYECKUMH SIBJICHUSIMU.

B yueOHOM miaHe cpenHero oOmiero ooOpa3oBaHUA NpeIMeET « XUMHS»
0a30BOT0 YPOBHS BXOHUT B COCTAB MPEAMETHOM 001acTu « EcTecTBEHHO -HAYYHBIE
MPEIMETBD.

OO6111ee YKo YacoB, OTBEIEHHBIX JJIsl U3YUCHUSI XUMUH, HA 0a30BOM YPOBHE
cpeaHero obiero oopaszoBanusi, cocTaBisieT 68 yacos: B 10 kimacce — 34 gaca (1
yac B Hefneno), B 11 kimacce — 34 yaca (1 yac B Henento).



COJAEP>KAHUE ObYUYEHUA
10 KJIACC
OPTI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKO XUMHHU

[Ipeamer opraHnyeckor XUMHM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
IIOJYYEHUM HOBBIX BEIIECTB M MarepHaloB. Teopuss CTPOECHUS OPraHUYECKHUX
coenunenuiit A. M. byrnepoBa, e€ ocHoBHbIE OJI0KeHHsT. CTPYKTYpHBIE OPMYIIbI
OPraHMYECKUX BEIIECTB. [OMOJIOTHSA, H30MeEpUsA. XUMHUYECKas CBsI3b B
OPTraHUYECKUX COCANHEHUAX — OIMHAPHBIC U KPATHBIE CBS3M.

[IpencraBnenue o kiaccudukanuym opraHnuyeckux Beuiects. Homenknarypa
OpPTaHWYECKUX COEOUHEHUH (CUcTeMaTnyecKas) W TPUBHAIbHBIE HA3BaHUSA
B)XHEHUIIINX MPEICTABUTENCH KIIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIIEPUMEHTATIbHBIE METOJIBI M3YYEHHs BELIECTB M HX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ OOpa3llaMh OPTaHMYECKUX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHHWE MOJIEKYJ] OPTraHWYECKHX BEIIECTB, HAONIOJIEHHWE U
OIMCAHHE IEMOHCTPALMOHHBIX OTBITOB 10 MPEBPAILEHUIO OPTaHUYECKHUX BELIECTB
MIpU HarpeBaHuH (TJIaBJieHUE, 00YTIMBaHUE U TOPEHUE).

Yriesoaopoast

AJNKaHbl: COCTaB M CTPOEHUE, TOMOJIOTMYECKHA psAx. MeraH W 3TaH —
MpOCTEHIlMe NPEICTABUTENN alKaHOB: (U3MUECKUE U XUMHYECKHE CBOWCTBA
(peakuuu 3aMmelleHus] U TOPEHHUs), HaxOoXIEHHEe B MPUPOJE, IOJyYeHHEe U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PsiA. DTUJIEH U IPOIUIIEH —
MpOCTEHIlMe NPEICTABUTENN aJKEHOB: (U3MUECKME U XUMHYECKHE CBOWCTBA
(peakuuum TUAPUPOBAHUS, TAJIOTCHUPOBAHUSA, TUApATALlUM, OKUCIECHUS U
MOJIMMEPU3ALIMHN ), TOJTy4YE€HUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 um merunOyranueH-1,3: cTpoeHue, BaxHeime
XUMHUYECKUE CBOMCTBA (peakuus nosmmepusauun). IlosryyeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psiji. ALIETUIICH
— TPOCTEHIIMI MpeACcTaBUTENIb ATKWHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (peakUuu r'UApUpOBaHUs, FAIOTEHUPOBAHNUS, THAPATALINY,
TOPEHHUS ), TOJyYEHHE U IPUMEHEHHUE.

Apenbl. ben3on: cocTa, cTpoeHue, (pU3MUECKUe U XUMHUUYECKHE CBOWMCTBA
(peakuuu rajJlor€eHUpPOBaHUsA U HUTPOBAHMS), IOJy4EHUE U MPUMEHEHUE. T01yon:
cocmae, cmpoenue, (usuveckue U  XUMUHecKue CeoUcmea  (peaxyuu
2AN02eHUPOBAHUS U HUMPOBAHUs), NoNyyeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTWueckas CBS3b MEXKIY YIJIEBOJOPOJAAMH, TPHUHAIICKAIIMMHA K
Pa3JIMIHBIM KJ1accaM.

[IpupoaHbie MCTOYHUKHM YriaeBOAOpPOaAOB. [IpupoaHbi ra3 M MONYTHBIE
HedTaapie Ta3bl. Hedth 1 e€ mpomcxoxaenne. CocoObl mepepaboTku HeTH:
MEPEroHKa, KPEKUHT (TEPMHYECKHUM, KaTaIUTH4YeCKuil), mupoim3. I[IpoaykTsl
nepepaboTk HepTH, X MPUMEHEHHE B TPOMBINIUICHHOCTH U B OBITY. KaMeHHBIH
YTOJIb ¥ TIPOYKTHI €T0 IepepadoTKH.

DKCIIEpUMEHTATIbHBIC METOJIBl HM3YUYCHHS BEIICCTB M HX IPEBPAIICHUN:
O3HaKOMJIeHHE ¢ oOpaslaMu IIaCTMAcC, KaydyKOB M PE3WHBI, KOJUICKIUH
«Hedptb» u  «¥Yromp», MOJEIUpPOBAHHWE MOJIEKYJ]  YIJIEBOJAOPOJAOB U
raJIOTCHOINPON3BOIHBIX, IIPOBEICHNE IPAKTHYCSCKON pabOThI: MOTYICHHE dTHIICHA
Y U3YYEHUE €T0 CBOWCTB.

Pacuérnble 3anayn.

Bblunciiennss mo ypaBHEHMIO XMMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIUU 0 U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJTHOT'O U3 UCXOIHBIX BEILIECTB MM MPOYKTOB PEAKIIUHN).

Kucaopoaconep:xaume oprannyeckme coeIuHe HUs

[IpenenbHble OMHOATOMHBIE CHUPTHI. MeETaHON W 3TAHOJ: CTPOECHUE,
¢u3znuecKkue M XUMHYECKHME CBOICTBAa (pEakUM C AaKTUBHBIMU MeETaJUIaMH,
rajJJIorT€HOBOJIOPOJIaMU, TOpPEHUE), NpPUMEHEHUE. BomoponHble CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J[eMCTBHE METAHOJIA U TAHOJIA HA OPTAHU3M YEJI0BEKA.

MHoOTrOaroMHbl€  CHUPTHI. ODTWICHIJIMKOJIb M  T[JIUIEPUH: CTPOCHUE,
dusznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO IIEJIOYHBIMU
MeTalJlaMi, KauyeCTBEHHas peakiusi Ha MHOTOaTOMHbIE cnupThl). JleiicTBUe Ha
OopraHu3Mm uesoBeka. [[puMeHeHue rimueprHa U 3TUJICHT JTUKOJIS.

@deHOM: CTpOEHHE MOJEKYIbl, (PU3NYECKHE W XUMHUYECKHE CBOMWCTBA.
Toxcuunocts penona. [lpumenenue dpeHona.

Anpaerunpl U Kemouvl. DoOpMaNbIETH, AallCTAIBACTHA: CTPOECHUE,
bu3znuecKkue U XMMHUYECKUE CBOMCTBA (pEaKkIMU OKUCIIEHUS M BOCCTAHOBIICHUS,
Ka4yeCTBEHHBIE PEAKIMH), TOTy4CHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeeibHble KapOOHOBbIE KHUCJIOTH. MypaBbuHas U
YKCyCHasi KMCJIOThI: CTpOEHUE, PU3NUECKUE U XUMUYECKHE CBOWCTBA (CBOMCTBA,
o011mMe 11 Kjlacca KUCIOT, peakius 3TepuuKalum), moaydeHue U puMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KUCJOTHI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCJIOT. MblJ1a KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, KX MOIOLIEE JEHCTBUE.

Cnoxnble 3QuUpbl Kak MNPOU3BOJHbIE KApOOHOBBIX KHUCIOT. ['uaponus
c10kHbIX 3¢upoB. XKupsl. 'napomnus xxupos. [Ipumenenue xupoB. buonorunueckas
POJIb KUPOB.



VYrneBoael: cocTaB, Kilaccuukauus — yrieBonoB  (MOHO-, M- H
rmoJMcaxapu/ibpl). [ roko3a — MpoCTermmii MOHOCAXapHl: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKHE U XUMHUYECKHE CBOWCTBA (B3aMMOJECHCTBHE C
ruapokcugoM meau(Il), okucmenne amMuadHBIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJICHUE, OPOKEHHE TIIOKO3bI), HaXOXKIEHUE B MPHUPOJE, MPUMEHEHHE,
ounonorudeckas pojb. PotocunTe3. OpyKTO3a KAK N30MEP TITFOKO3HI.

Kpaxman u nemmono3a kak npupoaHbie nojauMepbl. CTpoeHue Kpaxmana u
Hewono3sl. du3nueckne M XMMHUYECKHE CBOMCTBA Kpaxmana (THApPOJH3,
KayeCTBEHHAs PEaKIIUs C HOJIOM).

DOKCIEepUMEHTATIbHBIE METOJIbl M3YyUEHHs BEIIECTB M HX MPEBPAIICHUN:
MpoBeJeHUe, HaOMIOJICHUEe UM ONMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: FOPEHHE
CIIUPTOB, KaUE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHHUE 3TaHOJIA
okcunom Meau(Il)), MHOroaToOMHBIX CHHUPTOB (B3aUMOJIEUCTBHE TIUIEPHHA C
ruapokcugom menu(ll)), anbaeruos (OKUCIEHHE aMMUAUYHBIM PaCTBOPOM OKCH /1A
cepedpa(l) u rugpoxcunom wmenu(ll), B3aumopeicTBUE KpaxMana C HOJOM),
MIPOBEAEHUE NPAKTUUECKOM pabOThl: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnpie 3anaumn.

Bbruucnenus no ypaBHEHMIO XUMHUYECKOM peakuumu (macchbl, 00BEMa,
KOJIMYECTBA MCXOJIHOT'O BEILECTBA WM MPOAYKTa PEAKIMH [0 U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJJTHOT'O U3 UCXOIHBIX BEILIECTB WM MPOJYKTOB PEAKIINH).

A3zoTCcoaepKalire OpraHM4eCKUe COSTMHEHMUS.

AMUHOKHUCIIOTHI Kak aM(oTepHbIe OpTaHuYecKue coequHeHus. Pu3nueckue
U XMMHUYECKHE CBOWCTBA aMUHOKUCJOT (Ha MpUMEpE riuiuHa). buosoruyeckoe
3HAYEHUE aMUHOKUCTOT. [lentup!.

benku kak mpupoaHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHus. llepBuunas,
BTOPUYHAS W TPETHYHAas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypallHsl, KAUeCTBEHHBIE PEAKIINU Ha OEIKH.

DOKCMEepUMEHTATIbHBIE METOJIbl M3YUEHHs BEIIECTB M HX MPEBPAIICHUN:
Ha0JII0/IEHNE U OTNMCaHNE JEMOHCTPAIIMOHHBIX OMBITOB: IHATypalus OETKOB MpU
HarpeBaHUH, [IBETHBIE PEAKIIMH OEIIKOB.

BricokoMmoieKyJISIpHbIE COeNHEHUS

OCHOBHbBIE MOHATHUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUUH —
MOJIMMEPHU3ALMS U TOJTUKOHIEHCAIHSI.

DKCNEPUMEHTATIbHBIE METOJIbl M3YUEHHs BELIECTB M HX MPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3aMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJ1aCTMAcC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3H.



Pearmuzanus MeXnpeIMETHBIX CBA3EH ITPY U3YYEHUU OPTraHNYEeCKOM XUMHUH B
10 kymacce OCYIIECTBIAECTCS 4Y€pe3 MCIOJIb30BAHUE KaK OOIIMX E€CTECTBEHHO-
Hay4YHbIX MOHATUN, TaK U MOHSATUM, SIBISIOMIUXCA CUCTEMHBIMU JJIsI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6ume ecTeCTBEHHO-HAYYHBIE TTOHSATHS: IBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOpHUS, aHATM3, CUHTE3, KJIacCU(HUKAIHS, TIEPUOJUIHOCTh, HAOTIOAECHHE,
M3MEPEHUE, SKCIIEPUMEHT, MOJETUPOBAHUE.

du3uka: Marepusi, DSHEpPrus, Macca, aroM, DJJEKTPOH, MOJIEKYIa,
SHEPTETUYECKUN YPOBEHb, BEIIECTBO, TEI0, OO0BEM, arperaTHoe COCTOSHHE
BEIIECTBA, (DU3NYECKUE BETMUNHBI U SAUHUIIBI UX U3MEPEHUS.

buonorusa: xnerka, opranmsm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcHUHTE3, OMOJOTUYECKH AaKTUBHBIC BellecTBa (OCNKH, YTrIeBOABI, KUPHI,
(bepMeHTBI).

I'eorpadusi: MuHepalibl, FOPHBIE TOPO/Ib, MOJE3HbIE HCKOMIAEMbIE, TOTUIUBO,
pPECYPCHL.

TexHONOTUs: MNUIIEBBIE MPOAYKTbl, OCHOBBI PallMOHAIBLHOTO MUTAHUA,
MOIOIIME CPEJCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTbl, MaTepUabl U3
HMCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPI'TAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XUMHUU

XuMHuYecKuid 3JeMeHT. AtoM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYecKre ypoOBHU, OAYPOBHU. ATOMHbBIE opOuTaim, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpeieNieHHsl 3JEKTPOHOB M0 OpOUTAIsiM B aroMax
AJIEMEHTOB NEPBBIX YETHIPEX NEPHUOI0B. DJIEKTPOHHASI KOHPUTypaLKsi aTOMOB.

[lepnoanueckuit 3akoH U Ilepuoanyeckas cucteMa XMMUYECKUX JJIEMEHTOB
. 1. Menpneneesa. CBsA3b NEpHOAMYECKOTO 3aKOHA U [lepnoanyeckoi cucTeMsl
xumu4eckux aneMeHToB J[. Y. MenneneeBa ¢ COBpEMEHHOM TEOPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTM HU3MEHEHHUS CBONCTB XUMHUYECKHUX DJJEMEHTOB U
00pa3yemMbIX HUMHU MPOCTBIX U CIIOKHBIX BEIIECTB MO TIPYNIaM U MEPUOaM.
3HaueHUE NEPUOANYECKOT0 3aKOHA B PA3BUTHH HAYKH.

CtpoeHue BellleCTBA. XUMHUUYECKass CBs3b. BHJBI XUMHUYECKON CBA3U
(KOBaJIECHTHAsA HEMOJIIpPHAs W NOJIPHAsA, MOHHAsI, MeTauindeckas). MexaHu3Mbl
o0pa3oBaHWs KOBAJCHTHOM XUMHUYECKOW CBsA3W (OOMEHHBIM W JOHOPHO-
akuenTopHeii). BomoponHas cBA3b. BaneHTHOCTb. DIEKTPOOTPULATEILHOCTD.
Crenenb okucaeHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJIPHOTO  CTPOEHMS.  3aKOH
MOCTOSIHCTBA COCTaBA BEIIECTBA. T UMbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIMA KPUCTALINYECKOM PEIIETKH.

[lonsaTne 0 nucnepcHBIX cHCTEMax. VICTHHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBas 707 BEeCTBa B paCTBOPE.

Knaccudukarms HEOPTaHWYECKUX COEIMHCHUM. Homenknarypa
HEOPraHMYECKUX BEUIECTB. [ €HETHYecKass CBsI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIMX K Pa3IUYHBIM KJIaCCaM.

Xumuueckas peakuusi. Krnaccudukanms  XUMHUECKHMX  peakuuid B
HEOPTraHMYECKON M OPraHuveCKOl XUMHUHU. 3aKOH COXPAaHEHHUSI MacChl BEHIECTB,
3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTb OT pa3u4HbIX (akTopoB. OOpaTumbie
peakuuu. XumMu4yeckoe paBHOBecue. @DakTopbl, BIUSAIONIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle larense.

DnekTposmTruaeckas qucconuanusi. CuibHbIe U cliadbie 31ekTpoauTsl. Cpena
BOJIHBIX PaCTBOPOB BEUIECTB: KUCJIasi, HEUTpaAJIbHASI, LIEJIOYHAs.

OKUCIUTENBLHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIIEPUMEHTAIbHBIE METOJbl HM3YYCHHsI BEIIECTB W WX NPEBPAILCHUN:
neMoHcTpanus tadbmuil «Ilepuoguyeckas cuctemMa XumMuieckux snementoB /. .
MeHeneeBa», U3ydeHHEe MOJeled KPHUCTAUIMYECKUX PEIETOK, HAOIIOJACHUE H
OTIMCaHUE JEMOHCTPAIIMOHHBIX 1 JJA0OPATOPHBIX OTIBITOB (Pa3JI0KEHHUE IEPOKCHU 1A
BOJIOPOJa B MPUCYTCTBUU KATAIM3aTOPA, ONPEAEIECHHUE CPENBI pACTBOPOB BEMIECTB
C TIOMOINIPI0 YHUBEPCAIHHOTO WHAWKATOpPA, PEAKIMU HMOHHOTO OOMEHa),
MpOBeAEHHUE MPAKTHUECKOH paboThl « BusiHue pa3nnaHbix (akTOpOB HA CKOPOCTH
XUMHUYECKOU pEAKIIUID) .

Pacuérnrlie 3amaun.

Pacuérbl 1O ypaBHEHUAM XHMHUYECKUX pEaKIuid, B TOM YHUCJE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIOJIb30BAHUEM IOHATHS «MaccoBas
J10JIs1 BELIECTBAY .

Heopranunveckasi xumusi

Hemerammer.  Ilomoxxenne HemeraiuioB B llepuonmyeckon  cucrteme
xumudeckux snemeHToB J[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
du3nyeckue CBOWCTBA HEMETALIOB. AJUIOTPONHMS HEMETAUIOB (HAa IpuUMepe
KHCJI0poJia, cepbl, pocdopau yriaepoaa).

XUMHUYECKHE CBOMCTBA BAKHEUIMX HEMETAIOB (TaJOT€HOB, CEPhI, a30Ta,
docdopa, yriepoga U KpEeMHHs)) W HUX  COCIMHEHHM  (OKCHJIOB,
KHUCJIOPOACOIEPKALMX KUCIIOT, BOJOPOJHBIX COCTUHEHUN).

[IpyMeHeHre BaKHENIINX HEMETAIUIOB U UX COCIUHEHUM.



Meraubl. [lonoxxenue metaioB B Ilepnoandeckon cUCTEME XUMUYECKUX
anemenToB JI. . MenpaeneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0UYEK
atoMoB MeTayuioB. O6mme ¢uzudeckue cBoiicTBa MeTauioB. CIlaBbl METAUIOB.
DJEKTPOXUMUY €CKUM pSiJT HAMPSIAKEHUI METAIIOB.

XYMHUYECKHUE CBOMCTBA BaXKHEHIIMX METAUIOB (HATPUM, Kaauil, KaJlbIUH,
MarHui, aTFOMUHUN, [IUHK, XpOM, KEJI€30, MEJIb) U UX COCTUHCHUM.

O6ume crnocoObl ToJydeHHss MeTawIoB. [IpuMeHneHrne MeTaIoB B OBITY H
TEXHUKE.

DKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHUSI BEIIECTB M WX MPEBPAILCHUN:
M3yYEeHHE KOJUICKIIMU «MeTalibl U CIUIaBbD», 00pa3I0B HEMETAUIOB, PEIICHHE
AKCTIEpUMEHTAILHBIX 3aj]a4, HAOJIOJCHHE W OINUCAHHUE JEMOHCTPAIMOHHBIX H
71a0b0paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THUIPOKCHIA ATFOMUHHUS C paCTBOPAMHU
KHUCJIOT U IIeJI0YeH, KaueCTBEHHBIC PEAKIIMK Ha KATUOHBI METAJLIOB).

Pacuérneie 3amaun.

Pacuérhl mMacchl BelllecTBa WM 00BbEMA ra30B MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacce WM 00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMHM BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEILIECTBA) TPOAYKTOB PEAKIIUU, €CJIU OJTHO
13 BEUIECTB UMEET IMIPUMECH.

XuMHUS ¥ dKU3Hb

Posib xuMuu B 00ecieueHUH IKOJOTHUECKOW, SHEPTETUYECKON U MUILEBOU
0€30MacHOCTH, Pa3BUTUU MeIUIMHBI. [loHsATHE O HaydyHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpenctaBnenuss 00 OOmMMX HAyYHBIX MPUHIUIAX TPOMBIIIIEHHOTO
MOJTy4YECHUS] BAKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MATEPUANOB: BAXKHEMIINE CTPOUTEIbHBIC
MAaT€pUAIbl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEepamuKa,
MaTepUalibl JJIs1 AJEKTPOHUKH, HaHOMAaTepHUalibl, OPraHUYECKUE U MUHEPAbHbBIC
ynoopeHus.

XuMHsi ¥ 3J0POBbE 4YEIOBEKA: IMpaBWa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npernapaToB, IpaBujia 6€30MacHOTO UCIIOJIL30BAHUS MTPETIapaTOB OLITOBOW XUMUH
B IIOBCEIHEBHOM JKU3HMU.

MexnpeaMeTHble CBS3H.

Peamuzamus  MeXnpenMETHBIX CBA3C€M TPU  HM3Y4YEHUU OOmeld u
HEOpraHndeckoi xumuu B 11 kimacce ocylecTBIsieTCsl 4Yepe3 UCMOJIb30BAHUE KaK
OOIMX EeCTeCTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SBJISIOMIUXCS
CHCTEMHBIMU JJ151 OTIEJIbHBIX TPEAMETOB €ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO01me ecTecTBEHHO-HAYYHBIE TOHATHS: Hay4YHBIM (PaKT, TMUMOTE3a, 3aKOH,
TEOpUsl, aHaIM3, CHUHTE3, KiIaccupuKalus, NEPUOAUIHOCTb, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOAECIUPOBAHNE, U3MEPEHUE, SIBIICHUE.



®dusuka: MaTepus, SHEPTUS, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HUOH,
U30TOTI, PaJUOAKTUBHOCTh, MOJICKYJIA, SHEPTETUIECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperarHoe COCTOSTHUE BEIIECTBA, (PU3UUECKUE BEIMIMHBI M €IMHHUIBI UX
HU3MEpEHHs], CKOPOCTh.

buomornsa: xnerka, opraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHTBI, BATAMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpadusi: MUHEpaIbI, TOPHBIC TTOPOJIBI, MTOJIC3HBIE UCKOIIAEMbIE, TOILIMBO,
pEeCypCHI.

TexHonorus: XuMu4deckasi IPOMBIIIICHHOCTh, METAJLTYPTHS, TPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHATIOB, CEIbCKOXO3SHCTBEHHOE IPOU3BOJCTBO, IHINECBAsS
MIPOMBINIICHHOCTh,  (papMarieBTHUECKass IPOMBIIDNICHHOCTh, MTPOU3BOIACTBO
KOCMETHYECKHX TIPermapaToB, MPOM3BOJCTBO KOHCTPYKIMOHHBIX MaTepHalIOB,
AJIEKTPOHHAS IMPOMBITIIICHHOCTh, HAHOTEXHOJIOTHH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMNN
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIET'O OEPA30OBAHMA

JIMUHOCTHBIE PE3YJIbTATbBI

dI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
00yJaMUMHCS TPOTPaMM CpeaHero oOmero o0pa3oBaHMs (JTMYHOCTHBIM,
METanpeaMeTHbIM U TpeaMmeTrHbiM). HayuHo-meronuyeckoil OCHOBOM  uist
pa3padoOTKH MJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHS MPOTPaMM CPEIHEro 0OIIEro
00pa30BaHuUs ABISIETCS CUCTEMHO-/1EITEILHOCTHBIN ITOIXO/T.

B cooTBeTCTBUM € CHCTEMHO-IEATEILHOCTHBIM IOJAXOJA0M B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUs MNpeaMera « XUMHUS» Ha YPOBHE CPEIHErO
00111er0 00pa30BaHNS BIICIIEHBI CJICTYIONIUE COCTABJISIOIIHE:

OCO3HaHHE OOYYaIOIMMUCS POCCUNUCKON TPaXKTAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTENBHOCTH U CAaMOOTIPEAEIICHUIO;

HaJIMYMEe MOTHUBAIIMU K 00yUEHUIO;

LIEJICHANPABIIEHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHUM JMUYHOCTH HA OCHOBE
KITFOYEBBIX LICHHOCTEN U UCTOPUYECKUX TPAAULIMI 0a30BOM HAYKH XUMUMU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYarOUMXCs PYKOBOJCTBOBATHCS B CBOEH
JESATEIIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, NPUCYIIUMH LIETOCTHOM
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS IKOJOTUUECKOUN KYIbTYPBI U CHOCOOHOCTH CTAaBUTh
LEJIN U CTPOUTH )KU3HEHHBIE [IJIAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOEHUS MpeAMeETa «XUMUS» JOCTUTAIOTCS B
€IMHCTBE Y4yeOHOW M BOCIUTATENILHON JESATEIHbHOCTH B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COLIMOKYIIbTYPHBIMH, 1yXOBHO-HPaBCTBEHHBIMU IEHHOCTIM U
U HUIealaMl POCCUHCKOr0 TIpaKAaHCKOTO OOLIeCTBA, MPUHATHIMU B OOILECTBE
HOpMaMud U  TpaBWIaMH  TOBEJEHHUS, CHOCOOCTBYIOIIMMU  MpoOIEccaM
CaMOMO3HAHUSI, CaMOpPAa3BUTHS M HPABCTBEHHOTO CTAHOBJIECHHS JUYHOCTHU
00yYaroIIMXCA.

JINYHOCTHBIE pe3yJbTaTbl OCBOECHUS Ipeamera «XUMHS» OTPAKAOT
c(hopMHUPOBAHHOCTH OMNBITA IMO3HABATEILHONW M MPAKTHUECKON AESITENbHOCTU
00ydJarouMxcs Mo peaan3aluu MPUHATHIX B 00ILECTBE IEHHOCTEW, B TOM YHCIIE B
YacTu:

1) rpaKIaHCKOro BOCIIMTAHUS:

0CO3HaHMsI 00Y4arOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX PAB U 00s3aHHOCTEH,
YB)XECHMS K 3aKOHY U ITPABOIIOPSIAKY;

MPEACTABJICHUSI O COLMAIbHBIX HOPMax M TNpPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW MACATEIHHOCTH NPHU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHNH Y4eOHBIX W MO3HABATEIbHBIX 3a/1a4, BBHIMOJHECHUN
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY H
apTyMEHTHI IPYTHX [IPU aHAINU3€E Pa3IMYHbIX BUIOB YU€OHOU ACSITENLHOCTH;

2) IaTPHOTHYECKOT 0 BOCTIMTAHUSA:

[IEHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY W HAYYHOMY HACJCIUIO
OTEYECTBEHHOU XMUM;

YBOKEHHUS K TMPOIECCY TBOPYECTBA B 0O0JACTU TEOPUU U IMPAKTHUECKOTO
NPUMEHEHUS] XUMHUH, OCO3HAHUSI TOTO, YTO JOCTHKCHUS HAYKU €CTh PE3YJIbTaT
JUTMTENTHHBIX ~ HAOIOJICHUH, KPOMOTIMBBIX OJKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSITHHOTO TPY/a YUE€HBIX U IPAKTUKOB;

WHTEpECa W TIO3HABATEIbHBIX MOTHBOB B TOJYYEHHH W TOCIEAYIOUIEM
aHaiM3e MHPOPMAIIMU O TIEPEAOBBIX JOCTHKEHUSIX COBPEMEHHON OTeUeCTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCITUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBECHHUS,

CITIOCOOHOCTH OTICHUBATh CUTYAIINH, CBA3aHHBIC C XAMUICCKUMU SIBJICHUSIMU,
Y MIPUHUMATH OCO3HAHHBIC PEIICHHUS, OPUECHTUPYSACH HAa MOPATbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE U MOCTYIKH CBOUX TOBApHIIEH C
MO3UIMA HPABCTBEHHBIX M MPAaBOBBIX HOPM M OCO3HAHWE TOCIEIACTBHMA STHUX
MOCTYTIKOB,;

4) hopMUPOBAHUS KYJbTYPbI 310POBbSI:

MOHMMAaHMsI IIEHHOCTEH 3J0pOoBOr0 W Oe3omacHOro oOpa3a IKW3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PM3MYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOmoaeHust TpaBuwil 0€30MacHOTO OOpalleHus C BEIIECTBaMU B OBITY,
MOBCETHEBHOW )KU3HU U B TPYTOBOM JIESITENBHOCTH;

MOHWMAHUSl [EHHOCTH TMPaBWI WHAUBUAYATLHOTO U  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEJECHUS B CUTYAIUSAX, YTPOKAIOIIUX 37J0POBBIO U )KU3HU JIIOIEH;

OCO3HAHUS TMOCJEJACTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS
AJIKOT'0JIs1, HAPKOTUKOB, KypEHUs );

5) Tpyn10BOTO BOCIIUTAHMS:

KOMMYHHUKATUBHON  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeI0BATENhCKOM
AESITeNbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOM © APYrHMX BHUAAX
JeSITeNbHOCTH;

YCTAHOBKM HAa AaKTHUBHOE YYacTHE B PEIICHUH TMPAKTUYECKUX 3ajad
COIMATbHOM HANIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YUEHHIO IPOodeccHii pa3IMyHOro poia, B TOM
YHCJIE HA OCHOBE MPUMEHEHHUS PEIMETHBIX 3HAHUW 110 XUMUU;

YBAXEHUS K TPYAY, JIOISIM TPYZAA U pE3YyJIbTaTaM TPYAOBOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYATbHOW TPaCKTOPHUH
oOpasoBanus, Oyaymied mpodeccun W peaau3anui COOCTBEHHBIX KU3HEHHBIX
IJTAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CMIOCOOHOCTEN K XUMHUH, HHTEPECOB U
MOTpeOHOCTEN 00ITIECTRA;

6) 3K0J10rM4eCcKOro BOCIIUTAHMSA:

AKOJIOTUYECKH IEJIECO0OPA3HOT0 OTHOIICHUS K MPUPOJAE, KaK MCTOUHHUKY
CYIIECTBOBAHUS )KU3HH HA 3EMJIE;

MOHUMAHUS TJI00ATbHOTO XapakTepa SKOJOTHMYECKUX MpoOJieM, BIUSHUSA
AKOHOMHUYECKHUX IPOLECCOB HA COCTOSIHUE NPUPOAHON U COLIMAIILHOM CPEIBI;

OCO3HAHMSI HEOOXOJUMOCTH HWCHOJb30BaHUS JOCTWKEHUM XUMUU IS
pEeleHrs] BONPOCOB PAlMOHAIILHOT O IPUPOAONOIb30BaAHUS;

AKTUBHOTO HENPUATUS JACHUCTBHM, MPHUHOCAIIMX BPEH OKPYKAMOIIECH
MPUPOJHON cpelie, YMEHHUsI MPOTHO3UPOBATh HEOJIArONPUITHBIE IKOJIOTUYECKHE
MIOCJICACTBUS IPEANIPUHUMAEMBIX IEUCTBUN U MTPEAOTBPALLATH UX;

HaJIM4YMS PA3BUTOTO 3KOJOTUYECKOr 0 MBILIUIEHHUS, 3KOJIOTUYE€CKOM KYJIbTYPbI,
OIlbITa NEATEIbHOCTH DKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B IO3HABATEIbHOM, KOMMYHUKATUBHOU U COLIMAIILHOU
OPaKTUKE, CHOCOOHOCTM M YMEHMSI AaKTUBHO MPOTUBOCTOSATH HJIEOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOT' O IO3HAHMS:

c(hopMHPOBAHHOCTH MHUPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;

MOHUMAHUS CHeuuUK XAMHUW KaK HayKd, OCO3HaHUS €€ poJu B
(GOopMUPOBAHUH PALMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEIOCTHOTO
MPEACTAaBJICHUSI 00 OKpPYXAroIIeM MHUPE Kak O €IWHCTBE MPHUPOJbl U YeIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH NTpoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUH JJII COBPEMEHHOU
UMBWIA3ALMK: B €€ T'YMaHUCTUYECKOM HANPABICHHOCTH W BAXXHOW pPOJU B
CO3JaH1H HOBOM 0a3bl MaTEpHUATIbHOM KyJIbTYpPhl, PEILICHUH II100aIbHBIX PO 0JIeM
YCTOWYMBOI'O PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, JHEPTETUYECKOU, TUIIEBOU U
AKOJOTUYECKOM O€30MacHOCTH, B PAa3BUTUU MEAMIMHBI, 0OECIICUEHUU YCIIOBUMN
YCHEIIHOTO TpyAda M 3KOJOTHMYECKM KOMMPOPTHOM KU3HU KaKIOro YJieHa
00I11eCTBA;

€CTECTBEHHO-HAy4YHOU TIPAMOTHOCTH: IIOHMMAHHS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH MCIOJIb30BATh



[OJIy4aeMbl€ 3HAHUS IS aHAIM3a U 00BbCHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOASIIMX B HEM U3MEHEHUH, YMEHUS J1enaTh 000CHOBAHHBIC 3aK/TI0UEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB M MMEIOLMXCS JAHHBIX C LENbI0 TMOJy4YeHHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
peleHus npoo6JieM B pealibHbIX )KM3HEHHbBIX CUTYAlIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOM 1eATENbHOCTH;

TOTOBHOCTH UM CIOCOOHOCTM K HENpPEPHIBHOMY OOpa3oBaHUIO W
caM000pa30BaHMI0, K AKTMBHOMY IIOJIyY€HHIO HOBBIX 3HAHUM IO XUMHUH B
COOTBETCTBUU C ’KU3ZHEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM Tpy/la B pPa3IMuHbIX cepax npodeccruoHanbHON
JeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbie pe3yabTaThl OCBOSHHUS YU4€OHOTO MpenaMeTa « XUMUus» Ha
YPOBHE CpEIHEro 001ero 00pa3oBaHus BKIIOYAIOT:

3HAUUMble T (GOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyJarOUmIUXCs
MEXKIACIUTUIMHAPHBIE (MEXIPEAMETHbIC) 00IIEHAYYHbIE TIOHATHS, OTPaKAIOIINE
[ENIOCTHOCTh HAay4yHOW KapTUHBI MHUpPa M CHEHU(PHKY METOJ0B TO3HAHMS,
UCITIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepwsi, BEIIECTBO, SHEPTHUs, SBJICHNUE,
MpoIiecc, CUCTEMa, HayYHBIH (DaKT, MPHUHIINI, THITOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIeI0BaHNEe, HAOIOICHNE, N3MEPEHUE, SKCTIEPUMEHT U IPYTHE);

YVHHBEpCaAJIbHbIC YUcOHBIC JACHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,

PEryJISITUBHBIC), obecrnieunBaroIme dbopmupoBanue (bYHKIIMOHATBHO T
IPaMOTHOCTHU U COIMATIbHON KOMIIETEHIIUN 00 Yy4aroIuXCs;
CIIOCOOHOCTH oOyyJaronmxcs WCIIOJIb30BaTh OCBOECHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUCCKUE 3HAHUS U YHUBEPCAIbHBIC YUcOHBIC
JIEUCTBUSA B [I0O3HABATEIIbHOU U COLMAIIbHO M IMPAKTUKE.

MeranpenMeTHble PE3yIbTATBl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHHIMM, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBialeHrie  YHHUBEPCAJBbHBIMH  Y4eOHBIMH  IO3HABATEJbHBIMHU
JeldCTBUSIMHU:

1) 6a3oBbIe JIOTHUECKHE A€ UCTBUSA:

CaMOCTOSITETbHO  (OPMYJIMPOBaTh UM aKTyaIU3UpOBaTh  IpoOseEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENATh LENM JEATEIbHOCTH, 3a/aBas MapamMeTpbl U KPUTEPUU HX
JTOCTHKEHUSA, COOTHOCHUTH PE3YJIbTATHI JCSITEILHOCTH C TOCTABJICHHBIMU LICJIIMU;

HCIIOJIb30BaTh MPU OCBOCHUU 3HAHWUW MPUEMBI JOTUYECKOTO MBIIUICHUS —
BBIACIATh XAPAKTEPHBIE MPU3HAKU MOHIATUHA M YCTAHABJIMBATH UX B3aMMOCBS3b,



MCII0JIb30BaTh COOTBETCTBYIOIIME MOHSATHS 1JIs1 00BSCHEHUS OTIENbHBIX (AKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAaHMS W KpPUTEpHHM JJIA KiIacCU(UKAIMKM BEIISCTB H
XUMHUYECKHUX PEAKIUN;

YCTAaHABJIMBATh IPUYUHHO-CIICACTBEHHBIE CBS3HM MEXKIY HW3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTh JIOTUUECKHE PACCYXIEHUS (MHAYKTUBHBIE, IEAYKTUBHBIE, IIO
AHAJIOTUM), BBIBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B PacCMaTpHUBAEMBIX
SABJICHUAX, (DOPMYIMPOBATH BEIBOIbI M 3aKIIOUCHNUS;

MIPUMEHSATh B IPOLECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHN CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, IPEOOPa30BHIBATH MO/IEIbHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) D3JIEMEHTa, XHUMHUYeckas QopMmysia, ypaBHEHHE XHMHUYECKOU
peakuuMu — TpU pElIeHUH Y4eOHbIX IMO3HABATENbHBIX W MPaKTUYECKUX 3ajad,
MIPUMEHATh Ha3BaHHBIE MOJIEIIbHBIE MPEICTABJICHUS IS BBISIBIICHUS XapaKTEPHBIX
MIPU3HAKOB U3YYaEMbIX BELIECTB U XUMHUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIEA0BATENbCKHE 1€IICTBUA:

BJIQJIETh OCHOBAMH METOJ0OB HAYYHOT'O MO3HAHMS BELIECTB U XUMHYECKHUX
peaKIuii;

(opMynaMpOBaTh L€ U 33]]a41 UCCIIEI0BaHUs, UCIIOIb30BATh [TOCTABJICHHBIE
U CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA
NO3HAHUSI ¥ OCHOBBI JIJIs1 POPMHUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMbBIX CYKJICHUM;

BJIAZICTh HABBIKAMM CaMOCTOATEIILHOTO IUIAHUPOBAHUS W IPOBEICHUS
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUS HAOMIOIATh 32 XOJ0M
MPOIECCa, CAMOCTOSITEIbHO TPOTHO3WPOBATh €ro pe3yabTar, (popMymmpoBaTh
0000111eHNS ¥ BBIBOIBI OTHOCUTENHHO JOCTOBEPHOCTH PE3YyIHTAaTOB UCCIIEOBAHUS,
COCTABJIITH 000CHOBAHHBIN OTYET O TIPOIEITAaHHOU PadOTe;

npuoOpeTaTh OMBIT YYEHHYECKOW UCCIEAOBATENLCKOM M MPOEKTHOM
TSI TEIbHOCTH, TPOSIBISATH CIMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
IIOUCKY METOJOB PENICHUs MPAKTHYECKUX 337a4, MPUMEHEHHIO pPa3JIMYHbIX
METOJ OB IMO3HAHUS.

3) padoTa c unopmanueii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPOpManuu (HAydHO-
MOMyJsIpHAsl JIMTEpaTypa XMMHUYECKOTO COJepKaHUs, CIpPaBOUYHbIE MOCOOUS,
pecypcol MHTepHeTa), aHanu3upoBaTh UHPOPMALIMIO pa3IMYHbIX BUAOB U QOopM
IIPEACTABIICHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTH u
HEIIPOTUBOPEUYHUBOCT;



dbopMyIHpoOBaTh 3aMPOCHl U MPUMEHATHh Pa3JIMIHBIE METOIbI TIPU MOUCKE U
oTtOope wuHpOpMaIMK, HEOOXOAUMOW JUIA BBIMIOJHEHUS Y4YEeOHBIX 3amad
OIPENEIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCIOJb30BaHUS HWH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMIHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEIbHO  BBIOMpATh  ONTUMAIBbHYIO (OpMy  TpeacTaBICHUS
uHpopMaIuu (CxeMbl, Tpaduku, JuarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

WCIIONb30BaTh HAy4YHBIA SI3BIK B KauyecTBE CpEACTBa Mpu padoTe ¢
XUMHUYECKON HHPOpMalMen: TMPUMEHSITh MEXIpeAMETHbIE ((pU3nueckue Hu
MaTeMaTU4YECKHE) 3HAKU M CUMBOJIBI, POpMYJIbl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJb30BaTh M MPEoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HarJIsi THOCTH.

OBJ1aieHH e YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU A€ iCTBUSIMM

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX1aeMO TEMBbI B XOJI€ AUATIOTa /WU
JIMCKYCCHUM, BBICKa3bIBaTh  HUjeH, GOPMYJIUpPOBaTH CBOM  NPEMJIOKEHUS
OTHOCUTEJIHHO BBITIOJIHEHUS IPEIJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3CHTAlMel Pe3yJbTaTOB MO3HABATEILHOW JIESITEILHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BHITIOJTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON PadOThI MO UCCIIEA0BAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, pealn3alii yueOHOTO MPOeKTa U (HOPMYIMPOBATH BHIBOIBI
10 pe3yibTaraM MPOBEAEHHBIX UCCICAOBAHUM MyTEM COTJIACOBAaHUS MO3UILIMNA B
X0J1e 00CYXICHUSA 1 0OMEHAa MHCHUSIMHU.

OBiajieHUue YHUBEPCAJbHBIMH PeryJAiTUBHBIMH 1€ HCTBUSIMU:

CaMOCTOATEIbHO IJIAHUPOBATh M OCYIIECTBIATH CBOKO IO3HABATEIbHYIO
JeSTEIbHOCTh, OMpeensis e Menu W 3aladd, KOHTPOJIMPOBATh M TIO0 Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATh TMPEAJIaracMblii  alrOPUTM JEUCTBUN TIpH
BBITIOJTHEHMM YYEOHBIX M HCCIIEAOBaTEIbCKUX 3a/ad, BBIOMpaTh HamOojee
3¢ deKkTuBHBIN cMOco0 WX pelieHus ¢ y4€TOM TMOJy4eHUs HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIHSIX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOEH IeITETbHOCTH HA OCHOBE CaMoaHallu3a
Y CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHUA Kypca «OpraHuueckass XuUMUS»
OTPaXkaroT:

C(OpMUPOBAHHOCTh MPEJICTABICHUM O XMMHYECKOM COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KapTUHbBl MHUpPA, POJHM XUMHUHA B T[O3HAHUM SIBJIICHUU



npupoasl, B (OPMHUPOBAHWU MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €&
(YHKIMOHATBHOM TPaMOTHOCTH, HEOOXOJUMOM /1JIs pEIleHUs] TPAKTUYECKUX 3a1a4
U 9KOJIOTUYECKH 0O0OCHOBAHHOTO OTHOILEHHS K CBOEMY 3J0POBbIO U MPUPOIHOM
cpexne;

BJIQJICHAE  CUCTEMON  XMMHYECKMX 3HaHMH, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralOMe IMOHATUSA (XMMUYECKMA JJIEMEHT, aroM, JJEKTPOHHAas
000J109Ka aTOMa, MOJIEKYJa, BAJIGHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, XUMUYECKast
CBSI3b, CTpYKTypHas dopmyna (pa3BEpHyTas U COKpaIIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJISIpHBII OOBEM, YrIepoJHbIH CKener, (QyHKIUMOHAIbHAs TpyMia,
pagukail, U30Mepusi, U30MePbl, TOMOJIOTUUECKUMN PSiJI, TOMOJIOTH, YTIIE€BOJOPOIbI,
KHCJIOPOJ Y a30TCOJIEpPIKAIIME COECIUHEHHS, MOHOMED, IMOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS] ); TECOPUH U 3aKOHBI (TEOPHUS CTPOEHUS
oprannyeckux Bemects A. M. BytiiepoBa, 3aKk0OH COXpaHEHUS MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XMUMHH, MUPOBO33PEHUYECKHE 3HAHUSA,
JeXKallie B OCHOBE MOHUMAHUS MPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKUX
ABJICHUH, (PAKTOJIOTUUECKUE CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUH H
0€30MacHOM HCIOJIb30BAHWM BAKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY U
MIPaKTUUYECKOM ACSITENbHOCTH YEIIOBEKA;

C(hopMHUPOBAHHOCTh YMEHUIl BBISABIATH XApAKTEPHbIE MPU3HAKUA MOHITHM,
YCTaHABIMBAaTh UX B3aUMOCBSI3b, HCII0JIb30BATH COOTBETCTBYIOLIME MOHITHS MPU
ONMCAHUM COCTaBA, CTPOEHUS U MIPEBPAILICHUI OPraHUYEeCKUX COEIUHEHU;

c(hOpMUPOBAHHOCTh YMEHUU HCIOJb30BATH XUMHUYECKYIO CHUMBOJIUKY JIS
COCTaBJIEHHsSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpPAIIEHHOM)
GopMysl  OpraHMYeCKMX BELIECTB UM ypPaBHEHHH XUMHUYECKHX PEaKIHH,
M3TOTaBIMBaTh MOJENN MOJIEKYJ OPraHUYECKHUX BELIECTB I WIUTIOCTPALUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOT O CTPOCHNS;

c(hopMHUPOBAHHOCTh YMEHUW YCTAHABJIMBATH MPUHAMJICKHOCTh M3YUECHHBIX
OPraHMYECKHX BEHIECTB MO HX COCTaBY M CTPOEHUIO K OINPEAEIEHHOMY
KJlaccy/rpynmne CcoeAuHEeHUd (yriaeBOJOPOJIbI, KHCJIOPOJ U a30TCOAEp Kallye
COCAUHEHMSI, BBICOKOMOJIEKYJSIDHbIE COCAWHEHMsI), JaBaTh MM Ha3BaHUS IO
cuctemarnueckoi HomeHknarype (IUPAC), a Taxxke nmpuBOAUTH TPUBUATIbHBIC
Ha3BaHMs OTAENbHBIX OPraHMYECKUX BEIIeCTB (ITWUJICH, NPOMWIEH, AlETHUJICH,
ATWIEHTJIMKOb, TIMUEPUH, (eHos, GopManbaeru], aleTalbIeru, MypaBbUHas
KHCJIOTa, YKCYCHAs KUCJIOTA, OJIEMHOBASA KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TJIFOK034,
dpyKTO3a, Kpaxmai, HEJUI0I03a, TJIUIUH);

c(hopMHpPOBAHHOCTb YMEHHUSI ONpPEAENSATh BUABl XUMHUYECKOH CBS3U B
OPTaHUYECKUX COEAMHEHUSX (OIUHAPHBIE U KPATHBIE);



c(hopMHPOBAHHOCTh YMEHHS TPUMEHSTh TOJIOKCHUS TEOPUH CTPOCHUS
opraanueckux BemecTB A. M. byTiepoBa 1151 00bsICHEHNS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUS MAaCChI BEIIECTB;

chopMHpPOBAaHHOCTh yMEHHMI  XapakTepU30BaTb COCTaB, CTPOECHHE,
du3nuecKkue M XMMHYECKHE CBOWCTBA THUIUYHBIX MPEICTABUTEICH Pa3IMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIWJICH, AllCTHUJICH,
Oyramuen-1,3, merunOyraauen-1,3, OeH30J, METaHOJI, ATAHOJI, STHUJICHTJIMKOJIb,
TJIMIEpUH, (HEHOJI, aleTaubJerua, MypaBbUHas M YKCYCHas KHUCIIOTHI, TJIIOKO3a,
Kpaxmal, I1eJUTI0JI03a, aMUHOYKCYCHAs! KUCJIOTa), MILTIOCTPUPOBATh TEHETUYECKY IO
CBSI3b MEXKIY HUMHU YPaBHEHUSMH COOTBETCTBYIONMX XMUMHUYECCKUX PEAKIMHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

c(hopMHUPOBAHHOCTh YMEHHUSI XapaKTEPHU30BaTh UICTOUHUKH YTIIEBOJOPOJIHOTO
Cbipbsi (HepTh, NPUPOAHBIM Ta3, Yrojb), CIOCOOBI WX TEpepabOTKU U
MPaKTUYECKOE MPUMEHEHHE TIPOTYKTOB IePepadoTKH;

c(hopMHPOBAHHOCTh yMEHHUU TPOBOJWTH BBIUYUCICHUS TIO0 XUMHUYCCKAM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA UCXOJHOTO BEILLECTBA WM MPOJIYKTa
pPeaKMy 10 HW3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEIIIECTB WM TPOJTYKTOB PEaKIINH);

c(opMUPOBAHHOCTh YMEHHUI BIAJE€Th CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METO/1ax HAyYHOTO MO3HAHMS, UCTI0JIb3YEMbIX B XUMUU MPU U3YIEHUH BEIIECCTB U
XUMHYECKUX sIBJICHUH (HaOJI0IeHne, n3MepeHHe, SKCTICPUMEHT, MOICTIMPOBAHNUE ),
WCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKWE 3HAHUS [JIs1 TPHUHITHS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHUEM;

c(hopMHUPOBAaHHOCTH YMEHHIA COOIIOAATH MPaBUIa MOJIb30BAHUS XUMUIEC KO I
MOCYA0M W J1abopaToOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpPaBHJA OOpaIIeHUS C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSAMH I10 BBIMOJHCHHIO JJA00PATOPHBIX
XHUMHYECKHUX OIBITOB;

c(hopMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBIMOJHATH XAMHUYSCKHMA
AKCTIEPUMEHT (TIPEBPAILICHHS] OPTaHNYECKUX BEIECTB TP HATPEBAHUH, ITOJTyISHHUES
STUJICHA W W3yYEHHUE €ro CBOWCTB, KAUYEeCTBEHHBIC PEAKIMH OPTaHWYECKHUX
BEIIECTB, JCHATypalusi OEKOB NMPH HArpeBaHWM, LIBETHHIE PEAKIUU OENKOB) B
COOTBETCTBUM C TMpPaBWIAMU TEXHUKM OE€30MacHOCTH NpH OOpalleHUUu C
BelIECTBAaMM M J1a0OpaTOpHBIM OOOpYAOBaHUEM, NPEICTABISATh PE3YJIbLTATHI
XUMUYECKOTO JKCIEPUMEHTa B (OpMe 3amucu ypaBHEHHI COOTBETCTBYIOLIMX
peakiuii 1 GopMyIMpOBaThH BEIBOJIBI HA OCHOBE ATHX PE3YJILTATOB,;

c(hopMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHhOpPMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpPEACTBa MacCOBOMU
uH(popMmanuu, IHTepHET U Apyrux);



C(OpMUPOBAHHOCT, ~ YMEHUW  COOJIOJATh  MpaBUIa  DKOJOTHYECKHU
[eIeCO00pPa3HOT0 TMOBENEHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IETSIX
COXpaHEHUS] CBOETO 3/I0POBBSI W OKPYKAIOUIEH MPUPOTHON CpPEbl, 0CO3HABAThH
OTIACHOCTh BO3JICHCTBUS HA XKUBBIE OPTAHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHUMas cMmbIicha nokaszarens [1JIK, mosicHaTe Ha mpuMepax cmocoOb
YMEHBIIIEHUS! W TPENOTBPAIICHUS WX BPEIHOTO BO3JACUCTBUS HA OPraHU3M
YeJI0BEKa;

TUIsT OOyJaronmXxcsl ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37J0POBbBS: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XHMHUYECKHUX SIBJICHUM;

JUISL CIIENBIX W CJA0OBHASIMX OOYYaroNMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeuHYI0 cucTeMy o0o3Hadenuit JI. bpaiig njs 3anucu XuMudecKux

bopMmyiL

11 KUIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmass M HeopraHuyeckas
XUMUSD OTPAKAKOT:

c(OpMUPOBAHHOCTh TPEACTABIECHUN: O XMMHUYECKOW COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KapTUHbBl MHUpPA, POJHM XUMHUHA B T[O3HAHUM SIBJIICHUU
Opuponabl, B (OPMHUPOBAHMM MBIIUICHUS ¥  KYJIbTypbl JIMYHOCTH, €€
(GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM IS PEIICHUS IPAKTHIECKUX 33129
¥ 9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHYECKHX 3HAaHUM, KOTOpas  BKIIOYAET:
OCHOBOIIOJIArAIONME MOHITHS (XUMUYECKHHM 3JIEMEHT, aroM, M30TOM, S-, p-, d-
AJIIEKTPOHHBIE OPOUTAM aTOMOB, HWOH, MOJEKYJla, MOJb, MOJSIPHBIM OOBEM,
BAJICHTHOCTh, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCIICHUS, XUMUYECKasi CBSI3b
(KOBaJICHTHAs, HOHHAs, METALIMYECKast, BOJOPOIHAS ), KpUCTAUIAYECKAs PEIIETKa,
TUNBl  XUMUYECKHX PEAKIUN, pacTBOpP, AJEKTPOJIUTHI, HEIIEKTPOJMTHI,
ANEKTPOJIMTUYECKAST JTUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON pEaKIMM, XUMHUYECKOE PABHOBECHE), TCOPUH M 3aKOHBI (TEOPHs
3JIEKTPOJIMTUYECKON aucconuannu, nepuoanyecku 3akod [[. M. Menneneesa,
3aKOH COXPAHEHUs1 MacChl BEMIECTB, 3aKOH COXPAHEHUsSI U MPEBPAIICHUS SHEPTUH
MpU XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMHUH,
MHPOBO33PCHUECKUE 3HAHUA, JISKAIIUE B OCHOBE MOHMMAHUSA NMPUYUMHHOCTH H
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (DAaKTOJOTUYECKHE CBEIAEHUS O CBOMCTBAX,
COCTaBe, MOJIyYUeHUH U 0€30TTaCHOM UCTIOJIb30BAHUH BAXKHEUIIINX HEOPTAHUUEC KU X
BEIIECTB B OBITY U IPAKTUYECKOM AEATEIHHOCTH YEJIOBEKA;



C(OpMUPOBAHHOCTh YMEHUH BBISBISATh XapaKTEPHbIC MPU3HAKU MOHSITUH,
yCTaHaBJIMBaTh UX B3aMMOCBSI3b, UCMHOJIb30BaTh COOTBETCTBYIOIIME OHSATUS MPU
OTNMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALICHHI;

c(hopMHPOBAHHOCTh YMEHUW HMCTIOJIb30BATh XUMUYECKYIO CHUMBOJIUKY JJIS
coctaBlieHuss (QOpMynT BEHIECTB M  ypaBHEHUH XUMUYECKHX  PEaKIIUH,
cucteMarnueckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbI ra3, YIJIEKUCJbIA Ta3, aMMHakK, ram€Has
W3BECTb, HEraAILIEHAs! U3BECTh, TUTHEBAS COJA, IUPUT U APYTHE);

c(hopMHUPOBAHHOCTH YMEHUI OTIPEIEISITh BAJICHTHOCTh U CTENEHb OKUCICHU S
XUMUYECKUX 3JIEMEHTOB B COEIMHEHUAX PA3JIUYHOTO COCTAaBa, BUJI XUMHYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAsA, METAJUTMYECKasi, BOJIOPOJIHAsI) B COCTUHEHUSX, TUII
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHasl, MOJIEKYJIsIpHas,
MOHHAs!, METAUTMYECKAs ), XapaKTep CPebl B BOJHBIX PaCTBOPaX HEOPTraH MY €CKUX
COCAMHECHMH;

c(hopMHpPOBAHHOCTH yYMEHUI YCTaHABJIUBAaTh IIPUHAJIEKHOCTh
HEOPTaHWYECKHX BEUIECTB MO HMX COCTaBy K ONpenelIEHHOMY Kiaccy/Tpynime
COEAMHEHHUN (ITPOCTHIE BELIECTBA — METAUIBl U HEMETAIIbl, OKCHUJIbI, OCHOBAHMUS,
KHUCJIOThI, aM(pOTEpHBIE THIAPOKCUABL, COJIN);

c(hopMHPOBAHHOCTh YMEHHM paCKPbIBATh CMbICII IEPUOIUYECKOTO 3aK0oHA J{.
W. MenpeneeBa 1 JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, 00 BACHUTEIbHYIO
¥ TIPOTHOCTUYECKYIO (PYHKIIUU;

c(hopMHPOBAHHOCTh YMEHMI XapaKTEpH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX »djieMeHTOB 1-4 mnepuonoB Ileproandyeckoid CHCTEMBI
xumudeckux anmemeHToB JI. . MennaeneeBa, MCIOb3ys MOHATHUSA «S-, p-, d-
ANIEKTPOHHbBIE opouTamm, «3HEPreTuYecKue YPOBHI», OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHX JIEMEHTOB U MX COECTMHEHUI
1o nepuojiaM u rpynnam [lepruoanyeckon cucteMbl XuMU4ECKUX d5ieMeHToB /1. 1.
Menpeneena;

c(hopMHpPOBAaHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTraHMYECKHWX BEIIECTB PA3JIMYHBIX KIJACCOB,
MOJATBEPKATh CYIIECTBOBAHWE TI'€HETUYECKON CBA3H MEXKIY HEOPTraHWYECKUMHU
BELIECTBAMH C IMOMOILBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

c(hopMHUPOBAHHOCTb YMEHHS KIacCU(UUIUPOBATH XMUMUYECKHE PEAKIUU T10
Pa3JIMYHBIM TpU3HAKaM (YHCIIy U COCTaBy pEarupyrlouMX BEIIECTB, TEIIOBOMY
¢ dexTy peakiuu, U3MEHEHUIO CTENEHEH OKUCIIEHHs 3JIEMEHTOB, 00paTUMOCTH
peaKkiuy, y4acTHIO KaTaln3aropa);

c(hopMHUPOBAHHOCTh YMEHHUI COCTABIJISITh YPABHEHUS PEAKLUN pPa3TUYHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHbBIC YPABHEHUS PEAKIIUA HOHHOTO 0OMEHA, yUUThIBas
YCJIOBUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA;



C(pOopMHPOBAHHOCTh YMEHMM MPOBOJIUTH PEAKUUHU, IOATBEPKIAIOLIIE
KaYECTBEHHBII COCTAB Pa3JIMYHBIX HEOPTraHWYECKHUX BEILIECTB, PACIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUECKUX
BELIECTB;

C(hOPMUPOBAHHOCTh, YMEHUH PACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-
BOCCTaHOBUTEIbHBIX PEAKIMI OCPEICTBOM COCTABIICHUS AIEKTPOHHOT 0 OanaHca
ATUX PEAKLINN;

c(hopMHUPOBAHHOCTH YMEHHI OO BSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKO M
peaKuu OT Pa3IMUYHBIX PAKTOPOB; XapaKTep CMEIIECHHUS] XUMUYECKOT'0 PABHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTBus (npunimi Jle [latense);

c(hopMHUPOBAHHOCTh YMEHHI XapakTepU30BaTh XUMHUYECKHUE TMPOLECCHI,
JeKale B OCHOBE MPOMBIIUIEHHOTO MOJY4YEHHsI CEpHOM KHUCIIOThI, aMMHaKa, a
TaKke Cc(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAYYHBIX MPUHLHUIAX U
AKOJIOTUYECKHUX NPOoOeMax XMMUUECKOTO MPOU3BO/ICTBA;

c(hopMHUPOBAHHOCTh YMEHUU MPOBOJAMUTH BBIYUCIICHHUS C HMCIOJb30BaHUEM
MOHSITUSL «MAcCOBasl JI0JISl BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUN T'a30B
IIPU XUMHUYECKUX PEAKIUAX, MaCChl BEUIECTBA WM 00BbEMA Ia30B M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAaCCE WM 00BEMY OJHOTO U3 YYAaCTBYIOUIMX B PEAKIMU
BEIIECTB, TEIUIOBOrO 3(PQeKTa peakluuu Ha OCHOBE 3aKOHOB COXPAHEHHs MaccChl
BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTH YMEHMI COOIIOAATH NTPaBUIa OJIb30BAHNS XUMUYECKO I
MOCyJ0M U J1abopaTopHBIM OOOpYIOBAHMEM, a TAaKXKe MpaBHUia OOpalleHUs ¢
BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSIMH MO BBIMOJIHEHUIO JTaOOPATOPHBIX
XUMHYECKHUX OTBITOB;

Cc(hOpPMUPOBAHHOCTh YMEHHUM IUJIAHUPOBATh U BBHIMOJHATH XUMUYECKUH
DKCIEPUMEHT (pa3yIoKEeHUe NEPOKCUAa BOAOPOAa B MPUCYTCTBUU KaTaau3aTopa,
OTpeNieJIeHHe Cpeabl PacTBOPOB BEHIECTB C TMOMOIIBIO YHUBEPCAILHOTO
WHAUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKOU pEakiny,
peaKiMu MOHHOTO OOMEHa, KauyeCTBEHHBbIE peakiMu Ha cyhbdar-, kapOooHaT- u
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 I10
temam «Mertamnbsly u «Hemeramibl») B COOTBETCTBUU C MpaBUJIAMH TEXHUKH
0e30MacHOCTH ITPU OOPAIIEHUH C BEIIECTBAMHU U JA00OPATOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YyJAbTaThl XUMHUYECKOIO0 JKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX PEAKIUil U (HOPMYyIMpOBaTh BHIBOJbI HA OCHOBE
ATUX PE3YJILTATOB;

C(hopMHUPOBAHHOCTh YMEHUIl KPUTHUECKH aHAJIM3UPOBATH XHUMUYECKYIO
uH(pOpPMaAUIO, MOJIY4YaeMyK) U3 pa3HbIX HCTOYHUKOB (CpPEICTBA MacCOBOM
KOMMYHUKaluu, IHTEpHET U Apyrux);



COpMUPOBAHHOCT, ~ YMEHUW  COOJIOJATh  MpaBUiIa  KOJIOTHUYECKHU
[eIeCO00pPa3HOT0 TMOBENEHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IETSIX
COXpaHEHUS] CBOETO 3/I0POBBSI W OKPYKAIOUIEH MPUPOTHON CpPEbl, 0CO3HABAThH
OTIACHOCTH BO3JICHCTBHYSI HAa )KMUBBIE OPTAHU3MBI OTIPEAEIEHHBIX BEIIECTB, TOHUMas
cmbicn mokazarens [IJIK, mosicHAT, Ha mpumepax crmocoObl YMEHBIICHUS U
MPEIOTBPAILCHHSI KX BPEAHOTO BO3/ICHCTBHS HA OPTAaHU3M YEIIOBEKA;

JUIsT OOyJaronmXxcsl ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37J0POBbBS: YMEHHE
MIPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XHMHUYECKHUX SIBJICHUM;

JUISL CIIENBIX W CJA0OBHASIMX OOYYarONMXCs: YMEHHE HCIO0Jb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3Hadenuit JI. bpaing njs 3anucu XuMudecKux

bopMmyiL



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacos DJIeKTPOHHBIE
HanMeHoBaHMe pa3ieioB U TeM (uud posbIe)
Ne n/mt Konrpoabubie | IIpakTuyeckue
NPOorpaMMBbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThbI pecypent
Paznean 1. TeopeTnueckune 0CHOBBI OPraHu4yeCKOM XUMHUH
[Ipeamer opranmueckoi xuMuu. Teopust
1.1 CTPOECHUSI OPraHUUYECKUX COETMHEHUH A. 3
M. byrneposa
Hroro no pazneny 3
Paznean 2. YrieBogopoasl
2.1 [IpenenbHbIE YIIIEBOIOPOIBI — ATKaHbI 2
27 HenpenenbHble yrineBOAOPOIbI: aIKEHHBI, 6 |
aJIKaJ€Hbl, aJTKUHBI
2.3 Apomatudeckue yrieBo0pOoabl 2
24 [IpupoiHbIe HCTOYHUKY YITIEBOJAOPOIOB U 3 1
uX nepepadoTka
Hroro no paszneny 13

Paznea 3. Kuciiopoaconepxanme opranuyeckue coeauHe HUS

3.1 Cnuptsl. @enoun 3

10 Anbaernpl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHbIe Y(pupbl

3.3 VYriieBoabl 3 2




Hroro no pazgeny 13
Paznen 4. A3oTcoaepxanme opraHuvdecKue coeJauHe HUs

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro no pazneny 3
Paznen S. BoicokomolieKyJisipHbIe cOe/IUHE HUS

5.1 [Inactmaccsl. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHOBaHUe pa3iesioB U TeM (uud poBbie)
Ne n/mt P Kontpoubnbie | IlpakTnyeckue p
NMPorpaMmbl Bcero o0pa3oBareJ/ibHbIE
padoThbI padoThI
pecypcesbl
Paznen 1. TeopeTnyeckue 0CHOBbBI XUMHH
Ctpoenue atomoB. [lepnognyecknil 3aKoH
1.1 u [lepuonnueckas cucTeMa XMMUUYECKUX 3
anemenToB /1. 1. MeneneeBa
12 Ctpoenue BemecTBa. MHOTOOOpasue 4
' BEIIECTB
1.3 XVWMUYECKHUE PEeaKInu 6 1 1
Hroro no pazneny 13
Pa3nean 2. Heopranuueckasi Xumust
2.1 Merasbl 1
2.2 Hewmerannst 1 1
23 CBsI3b HEOPTraHUYECKUX U OPTaHUYECKUX )
' BEIIECTB
Hroro no pazneny 17
Pa3znea 3. XuMus u :KU3Hb
3.1 XuMus U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 3







IHHOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacos

KonTpoabHbie

Bcero
padoThbI

IIpakTH4yeckue
padoTbI

Hdara
HU3ydeHust

DJIeKTPOHHBIE
M@ poBbIE
o0pa3oBaTe/ibHbIE

pecypebl

IIpenMer opraHn4ecKor XUMHUH, €€
BO3HUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE

Teopust CTpOeHUsI OpraHUUECKUX
coenuneHuit A. M. byrneposa, eé
OCHOBHBIE OJIOKEHUI

[IpencraBnenue o KiaccupuKauu
opraHnueckux BemecTB. Homenkinarypa
(cuctemaTnyeckas) ¥ TpUBHAJIbHbIE
Ha3BaHUA OPTAaHUYCCKHUX BEIICCTB

ANKaHBI: COCTAaB U CTPOCHHUE,
TOMOJIOTUYECKU I P

MeraH u 3TaH — npocrennme
MPEICTAaBUTEININ AJIKAHOB

AJIKEHEBI: COCTaB U CTpOCHUC, CBOICTBaA

OTUIICH U MMPOIMUJIICH — HpOCTCfII.HHC
NpEACTAaBUTEIIN AJIKEHOB

[Tpakrnueckas padota Ne 1. «Ilomyuenne
ATUJIEHA U U3Y4EHUE €T0 CBOHCTBY

Anxaguensl. byraauen-1,3 u
metunoyraaueH- 1,3. [lomyuenue
CUHTETUYECKOIO KaydyKa U pe3HHBI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHH A,

10 TOMOJIOTUYECKUH PsiA. ALETHUIIEH —
MPOCTEUIIMIA TPEACTABUTEND ATKHHOB

1 Beruncnenus 1o ypaBHEHUI0 XUMAYECKOM
peakuuu

12 ApeHbl: 6eH301 U Tonyos. TOKCHYHOCTD
apeHoB
I'eneTnyeckast CBSI3b yIJIEBOJIOPOIOB,

13 MPUHAICKAINMX K PA3IMYHBIM KIaccam
IIprpoaHbIE HCTOYHUKH YIIIEBOJLOPOIOB:

14 MPUPOHBIN Ta3 U ONMyTHBIE HEQTIHBIE
ra3pl, He()Th ¥ TIPOAYKTHI €€ repepaboTKu
[IprpoaHbIE UCTOYHUKH YIIIEBOIOPOIOB:

15 MPUPOJHBIN Ta3 U MOMyTHBIE He(TSHBIC
rasbl, He(pTh ¥ MPOAYKTHI €€ mepepaboTKu

1 KouTtponwsHas pabota mo pazzaeny

6 «YTIeBOI0POABI»
| [IpenenbHbIE OAHOATOMHBIE CITUPTHI:
! METaHOJI 1 3TaHoJI. BogopoaHas cBs3b

13 MHOroaToOMHbIE CITUPTHI: ITUIICHTIIUKOIb 1
TJIULEPUH

19 ®deHou: CTpoeHHE MOJIEKYIbI, (PU3UUECKUe
1 XUMHYECKHE CBOMCTBA, MPUMEHEHHE

20 Anbaerupl: Gopmanbaerua u
aneranbaeru. AneToH

71 OTHOOCHOBHBIE MPeIeTbHBIE KAPOOHOBHIC
KUCIIOTBI: MypaBbUHAs U YKCYCHast

22 [Tpakruueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCIOTBI»

23

CTeapI/IHOBaH 1 OJICMHOBAas KMCJIOTBI, KaK
NpEACTABUTEIN BEICIIMX Kap60HOBLIX
KHCJIOT

24

Mp1a KaK COJIM BBICIIMX KapOOHOBBIX
KUCJIOT, X MOIOIIEE JIEHCTBUE

25

CrnoxHble 3¢Upbl Kak IPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX

3¢upoB

26

JKupsl: rtuponus, NpuMEeHEHHE,
Ouosiornyeckast poJib KHUpPOB

27

VYTneBoipl: cocTaB, KIacCuDUKAIIHSL.
Baxnelnme npeacTaBUTENN : TIIIOKO3a,
dpykro3a, caxaposa

28

Kpaxman u 1e/uiroso3a Kak TpupoIHbIe
MOJIMMEPHI

29

KonTponbHas pabota o pasueiy
«Kucnopoxaconepxanpe OpraHn4ecKue
coenuHeHus» Beepoccuniickas
poBepoyHas paboTta

30

OO01mas xapakTeprCTHKa a30TCOIEPKAIIIX
OpPTaHUYECKUX COSAMHECHUH /
Bcepoccuiickas mpoBepouHas paboTa

31

AMWHBI: METUJIAMHUH U aHUJIHH

32

AMUHOKHCIIOTHI KaKk aM(pOTEpHbBIE
OpPraHUYECKHE COETMHEHMUS, NX
Ouosnorndeckoe 3HaueHue. [lenTuisl.
benxu xak npupoaHeie




BBICOKOMOJICKYIIAPHBIC COCIUHCHUA

OCHOBHBIC TOHATHS XUMUHT

33 1
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI
OcHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYIISIPHBIX COCAMHEHUM. 1

[TInacTMacchl, kKaydykd, BOJIOKHA

OBILEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacos

KounTtpoJbhbie

Bcero
padoThbI

IIpakTH4yeckue
padoTbI

Hdara
HU3ydeHust

DJIeKTPOHHBIE
M@ poBbIE
o0pa3oBaTeJibHbIE

pecypchbl

XUMHUYECKUM 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aTOMOB

Ilepuonnueckuii 3akoH u lleproauueckas
CHCTEeMa XUMHUYECKUX djaeMeHToB JI. W.
MemnieneeBa, ux CBS3b C COBPEMEHHOM
TEOpHElN CTPOCHUS AaTOMOB

3aKOHOMEPHOCTHU W3MEHEHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COCTUHEHUI 1O
rpynmnam U rnepuojaamM. 3HaueHUe
MEePUOINUYECKOTO 3aKOHA M CHCTEMBI
xuMudeckux 3yemenToB JI.1. Menaeneesa B
Pa3BUTHU HAYKA

CrtpoeHue BelecTBa. XMMUYeCKas CBs3b, €€
BHJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsi3U. BojopoaHas cBsi3b

BaneHTHOCTB. DIEKTPOOTPHUIIATETHBHOCTD.
Crenenn okucieHus. BeliecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYIISIPHOTO
CTPOCHHS

[lonsiTue 0 IUCTIEPCHBIX CUCTEMAX.
HcTrHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 107151 BEIIECTBA B paCTBOpE




Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUN. | 'eHeTnueckas
CBSI3b HEOPTaHMYECKUX BELIECTB, Pa3IMYHbIX
KJIaCCOB

Knaccuduramms XuMUUYECKUX peakiiuii B
HEOPraHUYECKON U OPraHUYECKON XMMUH.
3aKOH COXpaHEHUSI MacChl BEILECTB; 3aKOH
COXpaHEHMS U MPEBPAILCHUS SHEPTUH TTPU
XUMHYECKUX PEAKIIUIX

Cxopoctb peakunu. OOpaTUMBbIE peaKIUu.
XUMHUYECKOE paBHOBECHUE

10

[paktuyeckass padora Ne 1. «BnusiHue
pa3nuuHbIX PAKTOPOB Ha CKOPOCTh
XUMHYECKON PEAKIIUN

11

DunekrponuTrdeckas auccomnuanus. [lonstue
0 BojiopojiHOM Tniokazarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHUYECKUX U HEOPTAaHUUYECKUX BEIIECTB

12

OXHCIUTENbHO-BOCCTAHOBUTEIIBHBIC
peaxuuu. [lonsTre 06 snmexrponmnze
PACILIIaBOB U PAaCTBOPOB COJIEH

13

KouTtponpsHas pabota mo pazzueny
«TeopeTnyeckre OCHOBBI XUMUM

14

Merannel, ux nonoxenue B [lepruoanyeckoit
CUCTEME XUMHYECKUX 3yieMeHTOB /1. M.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mnme Qu3nveckue CBOMCTBA
METAIJIOB




15

CnnaBbl METAIJIOB. DJIEKTPOXUMUYECKUN PsiJT
HAIPSDKEHU N METaJUIOB

16

XUMHYeCKHe CBOHMCTBA BaXKHEHNIIINX
METaJIOB (HAaTPUi, KaJIUM, KaJIbLIMI, MarHUH,
ATFOMUHUIN ) U X COSMHCHUHN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COeIMHEHN N

18

XuMHryeckre CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHU

19

[pakruueckast padota Ne 2. "Permenue
HKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
«Metams»"

20

Hemeramnel, nx nonoxxeHue B
[lepuoauueckoi cucTEME XUMUYECKUX
anemedToB /1. 1. MenaeneeBa u
0COOEHHOCTHU CTPOEHHUS aTOMOB

21

PusnyecKre CBOMCTBA HEMETAILIOB.
ANnoTponus HeMeTaJIOB (Ha mpuMepe
KUCIIOpOoJ1a, cephl, ochopa | yriieposa)

22

XHUMUUECKHE CBOKCTBA raJIOTEHOB, CEPBI U UX
COeIMHEHN N

23

XUMHYECKHE CBOWCTBA a30Ta, ocdopa U UX
COEIMHECHU I

24

XUMHYECKHE CBOWCTBA yIIIEPO1a, KPEMHHUS U
HUX COeIUHEHUN

25

[IpruMeHeHne BaXXHEN M X HEMETANIOB U UX
COEIMHEHN I

26

O00011IeHE U CUCTEMATH3AIUS 3HAHUH T10




TeMe «Hemerannel». Beraucienns mo
YPAaBHCHUAM XUMHUYCCKUX peaKuHﬁ u
TCPMOXUMHUUYCCKHUC paC‘-IéTLI

[pakruueckas padota Ne 3. «Pemenue

27 AKCIIEPUMEHTATBHBIX 33J1a4 M0 TEME 1
"HemeTamansl"

73 KonTponsHas padoTa mo Temam «MeTauib 1
n «Hemeranabe

29 Heopranmyeckue u opraHn4eckue KMUCJIOTHI. i
Heopranunyeckue u opraHnyeckre OCHOBAHU S
AmdoTepHble HEOPTaHUUECKHE U

30 OpraHWYecKhe coequHeHUs. [ eHeTnYecKas 1
CBSI3b HEOPTAaHUYECKUX U OPraHMYECKUX
BEIICCTB
Ponb xumuu B 00ecrieueHUH SKOJIOTHYSCKOM,

31 JHEPreTUYECKO U MUIIEBON O€30MacCHOCTH, 1
Pa3BUTHUH MEIULIMHBI
IIpencraBienus 06 0OLUMX HAYYHBIX

32 MIPUHIUTIAX IPOMBILUICHHOIO ITOIY4E€HUS 1
BaXXKHEHIIINX BEIICCTB

33 UYennoBek B MUPE BEMIECTB U MaTEPUATIOB 1

34 XuMuA U 310pOBBE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB IIO 34

[TPOTPAMME







HNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MpoBepsieMOro
pe3yJjbTara

IIpoBepsieMble MpeIMe THbIE Pe3YJILTATHI OCBOEHHUsI 0CHOBHOI1
o0pa3oBaTeIbHON MPOrpaMMbI Cpe/IHEro 001Eero 00pa3oBaHus

1

TCOPGTI/I‘ICCKI/IG OCHOBBI OpF&HH‘ICCKOfI XHUMHUH

1.1

ChopMUpPOBaHHOCTh MPEACTABIICHUH O XUMHUYECKOH COCTaBIISFOINCH
€CTECTBEHHOHAY4YHOM KapTUHBI MHUpa, pOJIM XUMHUU B [O3HAHUU
SBIICHUH TPUPOABI, B (OPMHUPOBAHMM MBIIUICHUS W  KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHAIGHOW TPaMOTHOCTH, HEOOXOAWMOM IS
pelieHus] MpaKTUYECKUX 337ad M DKOJIOTMYECKHM OOOCHOBAHHOIO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOIHOU Cpejie

1.2

Brnanenue cucremoil XMMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararomnme MOHSATUS (Monekymna, BaJICHTHOCTb,
AIEKTPOOTPULIATETILHOCTh, CTENEHb OKUCICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, VITIEPOAHBIA CKEJeT,
dbyHKIMOHANBHAS ~ Tpynma,  paiukal,  H30MEpHUs,  H30MEpHI,
TOMOJIOTUYECKUM  psl, TOMOJIOTH, VYIJIEBOAOPOIBI, KUCIOPOI- H
a30TcofepKalle COEAUHEHUs, OMOJIOTMYECKHd AaKTUBHBIC BEIIECTBA
(yrmeBoabl, >KUpPBI, OETKH), MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBHICOKOMOJICKYJIIDHBIE COCIMHEHHS); TEOPHUH M 3aKOHBI (Teopus
XMMHUYECKOTO CTPOCHHSI opranumdeckux BemecTB A.M. Byrneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHH, (PAKTOIOTHYECKHE
CBEJCHUS O CBOWCTBAaX, COCTaBe, IMOIy4eHUH U Oe30macCHOM
UCIIOIb30BAHUU  BAXXHEHIIMX HEOPraHWYECKUX M  OpPraHUYEeCKHX

BCIICCTB B 6BITy n npalcmqecxoﬁ JCATCIBPHOCTH YC€IIOBCKA

1.3

CdopMHpOBaHHOCTh YMEHUU BBIABIATH XapakTepHblE MPHU3HAKH
NOHATUM,  YCTaHaBIMBaTh  UX  B3aUMOCBSI3b,  MCIIOJIb30BATh
COOTBETCTBYIOLLE IOHATHSA MNPU OINMCAHUM COCTAaBa, CTPOEHUS U

HpeBpameHHﬁ OPTaHHUYCCKHUX COCIMHEHUN

1.4

c(hOpMUPOBAHHOCTh YMEHUM MCIOJIb30BATh XMMHUYECKYIO CHMBOJIUKY
JUISL COCTaBJICHUSI MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOIA,
COKpaI¢HHOW) QOpMYJI OpPraHMYECKUX BEIICCTB U  YpaBHCHUU
XUMHUYECCKNX peaKum?I, HU3roTaBJIMBAaTh MOACIINU MOJICKYJI OPTaHUYCCKUX
BCHICCTB AJId HJUIIOCTpALlMM HX XUMHYCCKOIO M IMPOCTPAHCTBECHHOTO

CTPOCHHSI




1.5

CdopMHUpOBaHHOCT, ~ YMEHUH  YCTAHABIMBAaTh HIPHUHAJIEKHOCTh
U3YyYEHHBIX OPraHMYECKMX BEILECTB IO UX COCTaBy M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymnme) coeauHeHUud  (yriaeBoJopopbl,
KUCIIOPOJl W a30TCOAEpKAalle COEIUHEHUs, BBICOKOMOJIEKYIISIPHbBIE
COCAMHEHMs), JaBaThb UM  Ha3BaHUA MO  CHCTEMAaTHYECKOU

nomenkinarype (IUPAC)

1.5

CdopMuUpOBaHHOCTh YMEHUS OMPEICNIATh BUJIBI XUMHYECKON CBS3H B

OpPraHUYECKUX COEANHEHUSAX (OJUHAPHBIE U KPATHHIE)

1.6

ChopMupOBaHHOCTb ~ YMEHHUSI MPUMEHATH: IMOJOXKEHUS TEOpUHU
CTpOCHHsI opraHuveckux BemecTB A.M. BbyrnepoBa mis oObsicHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpaHCHU MAaCChbl BCHICCTB

VrieB OI0pPOabI. KHCJ’IOpOI[COI[Cp)KaIJ_[I/IC n A30TCOACPIKAIIC

OpPTaHHUYCCKHUEC COCAUHCHMU . BBICOKOMOJ'ICKYHHPHBIC COCOMHCHU A

2.1

ChopMUpPOBAaHHOCTh YMEHHH TPUBOIWTH TPUBHUAIBHBIC HA3BAHHS
OT/ETBHBIX OPTaHWYECKUX BEIICCTB (ITUJICH, MPOIHJICH, alleTUJICH,
STHJICHTJIUKONb, TIULEPUH, (eHON, (OpMaIbICTUl, aIeTaIbICTH]I,
MypaBbUMHasi KHCJIOTA, YKCyCHas KHCJIOTA, OJICMHOBAas KHUCJIOTA,
CTeaprHOBasl KHUCJIOTa, TJIIOKO3a, (PYKTOo3a, Kpaxman, I[eJUTI0I03a,

[JIMLIMH)

2.2

CdhopMHPOBAaHHOCTh YMEHHH XapaKTepPHU30BaTh COCTaB, CTPOEHHUE,
¢U3UYeCKue W XHMHYECKHE CBOMCTBA THUIHWYHBIX IpEACTaBUTENCH
Pa3IMYHBIX KIACCOB OPTaHMYECKUX BEINECTB (METaH, dTaH, JITHJICH,
MpoNuJIeH, areTuieH, OyramueH-1,3, MerunOyraameH-1,3, OeH3zom,
METaHOJ, ATaHOJ, ATHUJIECHTJIUKOJIb, TIHUIEPHH, (DSHOJI, aIeTaabIeTH I,
MypaBbUHAasT W YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxmall, IeJUTI0JI03a,

aMHUHOYKCYCHAsl KUCJIOTa)

23

CdopMHUpOBaHHOCTh YMEHHUSI MJUTIOCTPUPOBATH T'€HETHYECKYIO CBS3b
MEXAY TUIHWYHBIMA  IPEACTABUTEIIMA  PA3IMYHBIX  KJIACCOB
OpPraHUYECKUX BELICCTB YPABHEHUSMU COOTBETCTBYIOLMX XUMUYECKUX

peaKuii ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (OPMYI

2.4

CdopMupOBaHHOCTD YMEHU S XapaKTepru30BaTh MCTOYHUKH
YIJIEBOJIOPOTHOTO CHIPhs (HE(Th, MPUPOTHBIN Ta3, YroJib), CIOCOOBI UX

nepepaboTKu U MPAKTUUECKOE MPUMEHEHHE TPOIYKTOB MepepadboTKu

XHUMHUS U KU3HB. PacuéTrnl

3.1

CdopMupOBaHHOCTh YMEHUM BJIAETh CUCTEMOM 3HAHHN 00 OCHOBHBIX

MCTOJaX HAYYHOI'O IMO3HAHUWA, UCIIOJIB3YEMBIX B XUMUHU IIPHU U3YUCHUUN




BEIIECTB W XUMHMUYECKHX SBJICHHH (H8.6J'IIOI[€HI/IC, HU3MCPCHHUC,
9KCIICPUMCHT, MO,ZLCJ'II/IpOBaHI/IC), HCITIOJB30BAaTh CHUCTCMHBIC
XUMHUYCCKHUC 3HaHUA UIA T[PUHATUA peH_ICHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyalluAX, CBA3AHHBIX C BCHICCTBAMU U UX IPUMCHCHHUCM

3.2

CdopMuUpoBaHHOCTh YMEHHH COOMIOAATH MpaBUIa TOJE30BAHUS
XAMHUYECKOW TMOCYIOW M JIabOpaTOpHBIM OO0OpYIOBAaHUMEM, a TaKKe
npaBuiia oOpaleHus ¢ BEMIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMU

110 BBIIIOJIHCHUIO na60paT0prlx XUMHUUYCCKHUX OIIBITOB

33

CdhopMUPOBaHHOCTh YMEHUH TJIAHUPOBATh U BBHITIOJHATH XUMUYECKU T
AKCIEPUMEHT (TIpEeBpaIleHUs] OPTaHMYECKUX BEILIECTB MTPU HarpeBaHUH,
MOJIy4eHHUE 3TUJIEHA U W3YdEHUE er0 CBOICTB, KaUeCTBEHHBIE peaKIuu
OpraHMYECKUX BEIIECTB, JeHaTypalus OelKOB NpH HarpeBaHUH,
[BETHbIE peaKuu OEJIKOB) B COOTBETCTBUU C MPAaBUJIAMHU TEXHUKU
0e30MacHOCTH TpPH OOpAIlCHWH C BEIIECTBAMU M JIA0OPaTOPHBIM
o0opynoBaHuEM; MPEICTaBIATh pe3yabTaThI XAMHYECKOTO
SKCIIEpUMEHTa B (opMe 3amuMcu ypaBHEHHUH COOTBETCTBYIOIMX

peakiuii u GopMyaUPOBATH BHIBOJBI HA OCHOBE ATUX PE3YIHTaTOB

3.4

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ MPOBOAUTDH BBIYHUCIICHUS 110 XUMUYCCKUM
YPaBHCHUAM (MaCCBI, O6LéMa, KOJIMYECTBA HCXOAHOI'0 BCIICCTBA HIIU
MMpoAYKTa pCakKliun 110 U3BECTHBIM MACCC, OG’béMy, KOJIMYECTBY OJAHOI'O

N3 UCXOJHBIX BCIHICCTB UJIH ITPOAYKTOB peaKI_II/II/I)

3.5

CdopmupoBaHHOCTH YMEHUI KPUTUYECKU aHaJIU3UPOBATh
XUMUYECKYI0 HH(OpMaIuio, IMOIyd4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoit mHpopManuy, cetb IHTEpHET U Ipyrue)

3.6

CdopMupoBaHHOCTh YMEHHH COONIOAATh TMpPaBUIa SKOJIOTHYECKU
1eaecooOpa3HoOro MmoBeAeHUs] B ObITY M TPYIOBOH NEATETLHOCTU B
LEJISIX COXPaHEHHUsI CBOET0 370POBbS W OKPYXKAIOIIEH MPUPOTHON
Cpelbl, OCO3HaBaTh OMAcCHOCTb BO3/IEHCTBHS Ha JKHUBBIE OPraHU3MbI
ONpeNeNEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICT TOKa3aTems
I[TJIK (mpemenbHO JIOMYCTUMOW  KOHIIGHTpAI[MH), TIOSACHITh Ha
npuMepax crnocoObl YMEHBIIEHHS U TPEJOTBPAIICHUS WX BPEIHOIO

BOS,Z[GﬁCTBPISI Ha OpraHu3M 4€JIOBCKa

11 KUIACC

Kon
NpoBePsIEeMOTo

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl CpeHEr0 001ero 00pa3oBaHus




pe3yJbTarTa

1

TeOpeTI/I‘lCCKI/Ie OCHOBbI XUMHHU

1.1

Bnagenne cucTeMod XMMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET:
OCHOBOIOJAralonye  MOHATUS  (XUMHUYECKHMH  DJIEMEHT,  aToM,
3JIEKTpOHHAs 000JI0YKa aTOMa, S-, p-, d-3JIEKTPOHHBIE OpOUTATIH aTOMOB,
WOH, MOJICKYJIa, BAJICHTHOCTh, DSJIEKTPOOTPHUIIATEILHOCTh, CTEIEHD
OKHCJICHUS, XHUMHYECKasl CBs3b, MOJb, MOJISIpHAs Macca, MOJIIPHBIN
00BEM, KpUCTAJUIMYECKAs] PEIETKA, THUIIBl XAMHYECKUX PEaAKIUl
(OKMCITUTETFHO-BOCCTAHOBUTEIBHBIE, 9K30- ©  DHIOTEPMHUUYECKHUE,
peakiuyu HOHHOrO OOMEHa), PACTBOP, BJEKTPOJIUTHI, HEIEKTPOJIUTHI,
SJICKTPOIUTHYECKAsT JTUCCOIMAINSA, OKUCIUTEIh, BOCCTAaHOBUTEINb,
CKOPOCTh XMMHUYECKON pEaKIuu, XAMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOPHS AIEKTPOJMTHUCCKONW nuccounuanuu, llepuomuyueckuii
3akoH /I.1. MeHneneeBa, 3akOH COXpaHEHHUSI MAacCChl), 3AKOHOMEPHOCTH,
CHMBOJIMYECKU S3bIK XUMHU U, (PAKTOJIOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, TMOJYyYeHUH U O€30MaCHOM HCIOIb30BAHUU BaXKHEHIIMX
HEOPraHUYECKUX BEIHIECTB B OBITY M TPAKTUUYECKOW JESATEIbHOCTH

YCIIOBCKa

1.2

CdopMHUpOBaHHOCTh YMEHHUM BBISBIATH XapaKTEpHbIE MPU3HAKK U
B3aMMOCBSI3b W3YYCHHBIX HOHSTUH, NPUMEHSATh COOTBETCTBYIOIME
HNOHATUS TpPU ONHUCAHUM CTPOEHUS U CBOMCTB HEOPraHMYECKHUX
BEUIECTB U HX HPEBPAIICHUM; BBIABIATH B3aUMOCBS3b XMMMUYECKHX
3HAaHUH c HOHATUSMU u HpeICTaBICHUSAMU JIpYyrux

CCTCCTBCHHOHAYUYHBIX ITPCIMCTOB

1.3

BrmageHue OCHOBHBIMM METOJaMHM HAY4YHOTO ITO3HAHMUsS BELIECTB U
XAMUYECKUX SIBJICHUU (HaONoneHue, W3MepeHue, OKCIEPUMEHT,

MOJIETTMPOBAHUE)

1.4

CdhopMHPOBaHHOCTh yYMEHUM OMpPENEsTh BAJICHTHOCTh M CTEIEHB
OKHCJICHUS XHMHYECKMX DJIEMCHTOB B COCIWHEHUSIX Pa3IUYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBsi3M  (KOBWJICHTHAs, HWOHHAas,
METa/NIn4ecKasi, BOJOPOAHAs) B COCIUHEHUSX, TUT KPUCTATUTMICCKON
PEIETKN KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJCKYJIsApHas, MOHHAsl,

METaNTnIecKast)

1.5

CdopMHUpOBaHHOCTh YMEHMI ONpeNesATh XapakTep Cpelibl B BOJIHBIX

pacTBOpPAX HECOPTraHNYCCKUX COCIUHEHUN

1.6

ChopMUpOBaHHOCTh ~ YMEHHSI  KIACCH(UIHPOBATH  XUMHYECKUE
peaKmuu 1O PA3TUYHBIM MMPU3HAKAM (YUCITY U COCTaBY pEarupyrommx

BCIIIECTB, TEIUIOBOMY OJ(ekry peaknuu, H3MEHEHUIO CTerneHel




OKHCJICHH A 3JICMCHTOB, O6p8.TI/IMOCTI/I pcakuuu, Y4aCTHUIO

KaTalu3aropa)

1.7

CdopMHUpOBaHHOCT,  YMEHUH  COCTaBJATh YPAaBHEHUS  PEaKIUl
pa3IMYHBIX THUIIOB, TIOJNHBIE M COKpAIIEHHBIC YpaBHEHUS PpEaKIHi
MOHHOTO 0OMEHa, YUUTHIBAs YCIOBHS, IIPU KOTOPBIX ATH PEAKIIUU UIYT

J0 KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUI MPOBOJUTH PEAKLIUH, OATBEPKAAIOLIHE
KaQueCTBEHHBIM  COCTaB  Pa3IUYHBIX HEOPraHMYECKUX  BEILECTB,
pacrmo3HaBaTh OMNBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPTAHUYECKUX BEIIECTB

1.9

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PaCKpbIBATh CYHNHOCTH OKHCJIUTCIIbHO-
BOCCTAaHOBUTCIBHBIX peaKL[HfI MmoCpeaACTBOM COCTaBJICHUA

QJICKTPOHHOTO OanaHca ATHUX peaK].[PIfI

1.10

ChopMUpPOBaHHOCTh YMEHHH OOBSICHITH 3aBUCHMOCTH CKOPOCTH

XUMHUYECKOW PEaKINH OT Pa3IMYHbIX (JAKTOPOB

ChopmMupoBaHHOCT ~yMEHUH  OOBSCHATH  XapakTep CMEUICHUS
XMMUYECKOTO PaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHErO BO3JCHCTBUS

(mpunanun Jle [laTense)

OOmast ¥ HeopraHUYECKask XUMU S

2.1

CdopMupoBaHHOCTh YMEHHH pacKpbiBaTh cMbica [lepuommueckoro
3aKOHAa .M. Meuneneesa u JIEMOHCTPUPOBATH €ro

CUCTEMATU3UPYIOIIyI0,  OOBSICHUTENBHYIO M  IPOTHOCTHYECKYIO

yHKIHH

2.2

CdopMHUpOBaHHOCTh YMEHHH XapaKTepHU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »dJieMeHTOB |—4 mnepuonos Ilepmoanueckoit
CUCTEeMBl XuMH4YecKuX »diieMeHTOB J[.MI. MeHnneneeBa, HCHOJIB3Yys
HNOHATUA «S-, p-, d-3JEKTPOHHBIE OPOUTAIN», <(GHEPIeTUYECKUE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTM  HM3MEHEHHSI  CBOWCTB
XUMUUYECKUX 3JIEMEHTOB M UX COEJUHEHUM MO MEepUuoAaM U Ipyniam

[Iepuoanueckoi cucTeMbl XUMHUYECKUX 3JieMeHTOB (.M. MenaeneeBa

23

CdopMupoBaHHOCTH yYMEHUN XapaKTepH30BaTh (ONMUCHIBATH) OOIWMeE
XUMHUYECKHE CBOMCTBA HEOPraHUUYECKUX BEILIECTB PA3IUYHBIX KIACCOB,
NOATBEPXAATh  CYLIECTBOBAHME  TEHETHMYECKOM  CBSI3U  MEXIy
HEOpPraHN4eCKUMHU BeILECTBAMU C  TOMOUpI0  ypaBHEHMIt

COOTBCTCTBYHOIIMX XMMHUYCCKUX peaKuHﬁ

24

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHaBJINBATb NpUHAAJIC)KHOCTD

HCOPraHUYCCKHUX BCHICCTB IO HX COCTABY K OHpe,Z[eJIéHHOMy KI1accy




(rpynne) COCIMHCHU U (HpOCTBIC BCIICCTBA — MCTAJLJIbI 1 HEMCTAJIJIbI,

OKCHUAbI, OCHOBAHM A, KUCJIOTHI, aM(l)OTepHLIe TUAPOKCUIBI, COJ'II/I)

2.5

CdopMUpOBaHHOCTh YMEHUN HCIIOJB30BATh XUMUUYECKYI0 CHMBOJIUKY
JUIS  COCTaBJCHHUS (OpPMyJ BEIIECTB M YPaBHEHHH XUMHYECKUX
peakuuii, cucreMarnueckyto HomeHkiarypy (IUPAC) u TpuBuanbHbie
Ha3BaHHUSl OTACJbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbId Tas,
VIJIGKUCIIBIM Ta3, aMMHMaK, TalméHas W3BECTb, HEral€Has HW3BECTD,

MUTHEBAs CO/IA, TUPUT U IPYTUE)

2.6

CdopMHpPOBaHHOCTh yYMEHHUM XapakKTepu30BaTh (OMHCHIBATH) OOIMeE
XUMHUYECKHE CBOWCTBA HEOPTraHWUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
NONTBEP)KAATh  CYIIECTBOBAaHME  TICHETHYECKOW  CBS3U  MEXKIY
HEOPTaHMYEeCKUMHU BEIICCTBAMU C  TOMOUBI  ypaBHCHHM

COOTBECTCTBYHOIIMX XMMHNYCCKUX peaIG_[I/Iﬁ

2.7

CdopMHUpOBaHHOCTH YMEHHH MJIAHUPOBATH U BBHIMOJIHATH XUMUYECKUN
SKCIEPUMEHT (pa3lioKEHHE IEepOKCHUJa BOJOpPOJa B IPUCYTCTBUU
KaTajlu3aTopa, ONPENEICHUE CPENbl PACTBOPOB BEILECTB C MOMOIIBIO
YHUBEPCAJBHOTO HMHAMKATOPa, BIUSHUE pPA3TUYHBIX (HAKTOPOB Ha
CKOPOCTb ~XMMHYECKOW peakuuM, peakuuu MOHHOTO oOMeHa,
KaueCTBEHHbIE peaKklUM Ha cyab(ar-, KapOOHAT- U XJIOPUJ-aHHUOHBI, HA
KaTHOH AaMMOHMs, peIleHHE HKCIIEPUMEHTAIbHBIX 33aJau 10 TeMaM
«Metamib» 1 «Hemeranisl») B COOTBETCTBUM C MPaBUJIAMH TEXHUKU
0e30macHOCTH NIpH OOpaIleHUM C BEIIECTBAaMH U J1aOOPAaTOPHBIM
000opyIoBaHHEM; HPEICTaBIIAT pe3yabTaTh XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alMCH YPaBHEHUH COOTBETCTBYIOLIMX

peakuii u GopMynHpoBaTh BHIBOJBI HA OCHOBE ATHX PE3yIbTaTOB

2.8

CdopMuUpOBaHHOCTh YMEHHI COONIOAATH TMpaBHJIA TOJH30BAHUS
XAUMHAYECKOW TIOCYNON W 1ab0opaTOpHBEIM OOOpYAOBAHHEM, a TakKKe
npaBuiia oOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMU

11O BBITIOJTHCHUIO JIa60paTOpHBIX XUMHUUYCCKHUX OIIBITOB

2.9

CdopMupOBaHHOCTD YMEHUI XapaKTepr30BaTh XUMHUYECKHE
MPOILIECChl, JIeKalle B OCHOBE MPOMBILIUIEHHOTO MOJIy4EHHUS CEpHOMN
KUCIIOTHI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH MPEJACTaBICHUN 00
oOIMX HAay4yHbIX TMPUHIUIIAX M  DKOJOTMYECKHX Mpobiemax

XUMHUYECKOTO IIPOU3BOJACTBA

XHUMHUS U KU3HB. PacuéTnl

3.1

CdhopMHPOBAaHHOCTD MPEJACTABICHUH O XUMHYECKOW COCTABJISIONICH

CCTGCTBCHHOH&y‘iHOﬁ KapTHUHbBI MHpPA, POJIU XUMHUHU B IMO3HAHHUH




SIBIICHUH TpUpoAbl, B (OPMHUPOBAHMU MBINUICHUS € KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM s
pelieHUsT TPAKTUUECKUX 3a7a4 M DKOJOTHYECKM OOOCHOBAHHOTO

OTHOIICHHUS K CBOEMY 3/I0POBBIO M IIPUPOJHON cpelie

3.2

CdopmupoBaHHOCTH yYMEHU U KPUTHYECKU aHaJIU3UPOBATh
XUMUYECKYI0 HH(pOpMAIMIO, TOJy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB

(cpencTBa MaccOBOM KOMMYHHKAIUU, ceTh IHTepHET U apyrue)

3.3

ChopMUpOBaHHOCTh YMEHHH COONIOJIATh MPaBHJIA IKOJOTHYCCKA
1eJIeco00pa3HOro TOBEICHUSI B OBITY W TPYIOBOW NEATEIBHOCTH B
IENSIX COXPAHEGHHsSI CBOETO 3JI0POBBS W OKPYXKAIOIIEH MPUPOTHON

cpenbl

3.4

Oco3HaBaTh OMAcHOCTh BO3JIEHUCTBUS HA JKUBBIE OPTaHU3MBI
ONpeaenEHHbIX BEUIECTB, MOHMMas cMbIca nokazatens [IJIK, noscHsaTs
Ha MpuMepax CrocoObl YMEHBIIICHHS W TPEAOTBPAICHUS HX BPEIHOTO

BOSﬂGﬁCTBHﬂ Ha OpraHu3M 4€JIOBCKa

3.5

CdopmupoBaHHOCT,  yMEHUH OPOBOAUTH  BBIYUCICHHUS  C
UCIIOJIb30BAHUEM TIOHATHS «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPEY,
O00BbEMHBIX OTHOLICHMI TIa30B MpPU XUMHUYECKUX PEAKIHSAX, MAacChl
BELIECTBA WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM OO0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMU BEIECTB,
TETIOBOro 3(peKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCHICCTB, MPCBPALICHUA U COXPAHCHHUA SHCPIUHA




HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/Ie PsKAHUSA

1

Teopernyeckre 0OCHOBBI OPraHUYECKON XUMHU

1.1

HpeI[MeT OpFaHquCKOﬁ XUMUU: €€ BO3HUKHOBCHUEC, PA3BUTUC H 3HAYCHUC B
MOJIYYCHHUHN HOBBIX BCHICCTB M MAaTCPHUAIIOB. Teopnﬂ CTPOCHUSA OPraHUYCCKUX

coenuHeHuit A.M. BytiepoBa, €€ OCHOBHBIE TOJIOXKEHHUS

1.2

CrtpykrypHble (OpMyNbI OpPraHMYECKHX BEIIECTB. | OMOJIOTHS, H30MEpHSI.
XuMH4YeCKass CBSI3b B OPraHUYECKUX COCIUHEHUSX — OJUHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienne o KiacCu(UKAIIMN OPTaHUYSCKUX BEIIECCTB

1.3

HomeHnknaTtypa opraHnyeckux COeAMHEHUU (CHCTeMaThuyeckas) U TpUBHUAJIbHBIC

Ha3BaHUS BaXXHECHIIMX HpeHCTaBHTCHeﬁ KIIaCCOB OpPTraHMYCCKHX BEIICCTB

Yrnesonopoast

2.1

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKU U psii. MeTaH U 3TaH — MpOCTEUIIME
MpEeACTaBUTENN aJIKaHOB: (U3MYecKue M XUMHUYECKHE CBOWCTBA (peakuuu

3aMEIIeHUS U TOPEHUs), HaXOXKACHHUE B TPUPO/IE, MOTydeHUE U IPUMEHEHHE

2.2

AJIKEHEI: cOCTaB U CTPOCHHC, TOMOJIOTHYECKHU I pAaa. OTHIICH U OpOoNUJICH —
HpOCTGfIIJ.IHC NpCACTAaBUTCIN AJIKCHOB: (bl/ISI/I‘-IeCKI/IC U XHMHYECKHE CBOMCTBa
(peaKI_II/II/I TUApUpPpOBaAHUA, TAJIOICHHUPOBAHMA, THUApAaTalUHU, OKUCICHUA U

HOHI/IMepI/I3aI_II/II/I), IMOJIYYCHUEC U TPUMCHCHHUC
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Ankanuensl: OyraaumeH-1,3 wu  mermnOyraguen-1,3: crpoeHue, BaKHEHIHE
XMMHYECKHE CBOMCTBA (peakuus noauMepusanuu). [loayueHrne cMHTETHYECKOTO

KaydyKa W pEe3UHBI
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AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHA, TOMOJIOTHYECKH I pAa. Anetunen —
HpOCTGfIH.IPIfI NpeaACTaBuUTCIIb AJIKUHOB: COCTaB, CTPOCHHC, (bI/I3I/I‘I€CKI/IC n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPUPOBAHU, TAJIOTCHUPOBAHMW S, THAPATAlIUH,

TOPEHHUS), MOJTY4YEeHHUE U PUMEHEHHE

2.5

Apensl. benson: cocraB, cTpoeHue, (QU3MYECKHE M XUMHYECKHE CBOMCTBA
(peakuuy raJOreHUpOBaHUsI U HUTPOBAHMA), IOJIydEHUE U TpUMeHeHue. Toiryou:
COCTaB, CTpOEHHE, (u3MUecKMe U  XUMUYECKUE CBOWCTBAa (peakuuu
raJJOTCHUPOBAHUS M HUTPOBAHUsA), IMOJIY4YE€HHE M IpUMEHeHHE. TOKCHYHOCTH
apeHoB. ['eHeTnueckas CBsA3b MEXIY YIIEBOAOPOJAMM, NPUHAAISKALMMHU K

PA3IMIHBIM KIacCaM

2.6

[TpupoHbIe UCTOYHHUKH YIIIEBOOPOAOB. [IpupoaHbIiA ra3 U MONYyTHBIE HEQTIHBIS




razel. Hedrp u e€ mpoucxoxaenue. CrnocoObl nepepaboTku He(Tu: nmeperoHka,
KPEKUHT (TepMUUYECKUM, KaTaaIUuTHUeCKuil), mupoau3. IIpoaykrel mepepaboTku
He(TH, UX NMPUMEHEHHE B IPOMBILUIEHHOCTH M B ObITy. KaMmeHHBIH yroias u

MPOJYKTHI €ro mepepadoTKH

Kucnopoaconepxaime opraHnueckiue COeIMHEHUs

3.1

Hpe,I[GJ'IBHBIe OIHOATOMHBIC CIIMPTHI. MeTtaHOa U 3TAHOMI: CTPOCHHC, (1)I/I3I/I‘ICCKI/IG
n XUMHUUYCCKHEC CBOMCTBA (peaKLII/II/I C AKTHBHBIMHU METalllaMHU,
TaJIOrCHOBOAOPOAaMH, ropeHHe), MMpUMCHCHHUC. BOI[OpOI[HLIe CBA3U MCKAY
MOJICKYJIaMU CITMPTOB. I[eﬁCTBHe MCTAHOJIa U 3TAaHOJIa Ha OpraHnU3M YCJIOBCKA.
MHoroaToMHEIE CIIUPTHI. OTHIICHTIIUKOIb U NIMOCPUH: CTPOCHUC, (I)I/ISI/ILIGCKI/IG n
XUMHUYCCKHC CBOICTBA (B3aHMOHCﬁCTBHC (&10) MCI0YHBIMHU METaJlJllaMHU,
Ka4CCTBCHHAas pPCEakuud Ha MHOI'OAaTOMHBIC CHI/IpTBI). I[eﬁCTBHC Ha OpraHusm

YCJIIOBCKA. HpI/IMCHeHI/Ie TIIMOCPpHUHA U STUJICHIJIMKOJIA

3.2

@eHoN:  CTpOCHHE  MOJIEKYNbI, (M3MYEecCKMe W XHMHUYECKUE CBOMCTBA.

Toxcnunocts (enona. [pumenenne denomna

3.3

Anpreruapl ¥ KeTOHbI. DOpMabICTU/I, alleTaabAeTHI: CTPOCHHUE, (DU3NUECKUue 1
XAMHYECKHE CBOMCTBA (PEaKIMM OKUCJICHUS U BOCCTAHOBJICHUSI, KAUECTBCHHBIC

peaxuum), noaydyeHrue u MIpuMeHeHue

3.4

OIIHOOCHOBHLIG MMpCACIIbHBIC Kap6OHOBBIe KHCJIOTBI. MypaBLI/IHaH U YKCYCHas
KUCJIOTBI: CTPOCHUC, (1)I/I3I/I‘ICCKI/IC U XMMHUYECKHE CBONCTBA (CBOﬁCTBa, o6nme AJIA
Kilacca KHMCJIOT, pCaKkuus BTGPH(I)I/IKaLII/II/I), MNOJIY4YCHHUC U IIPHUMCHCHUC.
CTCapI/IHOBaSI U OJICMHOBAAd KUCIIOTBI KaK NPCACTABHUTCIIN BBICIINX Kap6OHOBLIX

KHCIIOT. MBllIa KaK COJIM BBICIIMX Kap60HOBBIX KHCJIOT, UX MOIOIICC JIeicTBue

3.5

CnoxxHble 3QUpPBI KaK TTPOU3BOIHBIC KapOOHOBBIX KUCIOT. ['UIPOIIA3 CIIOKHBIX
a¢upoB. XKupsel. ['mapomus xupos. [IpumeHnenne xupoB. bromorndeckas pob

KUPOB

3.6

VYrneBonsl: cocTtaB, KiaccH(UKalUs YITIEBOAOB (MOHO-, AM- M TOJIMCAXapHJbI).
I'moko3a — mpocredinmit MOHOcaxapuJ: OCOOCHHOCTH CTPOCHHUS MOJEKYIbI,
¢u3nUeckue U XMMHUYECKUEe CBOMCTBA (B3anMoeiicTBue ¢ ruapokcuaoM meau(Il),
OKHCIIEHWE aMMHauHBIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHue,
Opo’keHHE TIIIOKO3bl), HAXOXKJIEHUE B MPHUPOJE, MPUMEHEHUe, OMoiornyeckas
ponb. @otocuHTe3. OpyKTOo3a Kak M30Mep ITIOKO3bl. Kpaxman u 1emnono3a kaKk
npupoaHbie moauMepbl. CTpoeHHe Kpaxmalia U Lesutosio3sl. dusnueckue u

XMMHYECKHE CBOMCTBA Kpaxmalia (TUIPOJIN3, KAUeCTBEHHAs peakius ¢ HOA0M)

AzoTcozaepkalme OpraHM4eckue CoOeAMHEHUS

4.1

AMUHOKHCIOTEl Kak aM(l)OTepHBIe OpraHU4YCCKUEC COCAUHCHMUA. dusnyeckue u

XMMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IMpuMepe FJ'II/II_II/IHa). buonornueckoe




3HAUYCHUE aMUHOKHMCIIOT. [lenTu b1

4.2

benkn kak TpUpOIHBIE BBICOKOMOJIEKYJSIpDHBIE coenuHeHHs. llepBuunasd,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OeNnKoB. XHMHUYECKHE CBOHCTBA OEJIKOB:

TUAPOJIN3, JCHATypal s, KAUCCTBCHHBIC PCAKIIUN Ha Oenxu

BBICOKOMOJ'IGKy.]'IHpHBIe COCIUHCHUA

5.1

OCHOBHBIC TIOHATHS XUMUU BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/II;'II MOHOMCD,
MOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHD ITOJIMMEPpHU3ALlN, CPCAHIAA MOJICKYJISIpHAA
macca. OCHOBHBIC MCTOJbI CHHTE3a BBICOKOMOJICKYIIAPHBIX COGI[I/IHGHI/Iﬁ -

nmojammepusanud U MOJJMKOHACH CAlUA

5.2

DKcliepuMEHTalbHbIE METOJbl H3YUYEHHUsI BEIIECTB M UX IMpEeBpalleHUI:
O3HaKOMJICHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

KaydykoB. [lonmyueHune cCMHTETHYECKOro KaydyyKa U Pe3UHBI

11 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT CO/Ie PKAHUSA

TeOpCTI/I‘ICCKI/Ie OCHOBBI XMMHUH

1.1

XUMHYECKHI 37eMeHT. AToM. SInpo aroma, W30TOMBI. DJIEKTPOHHAs 000JI0YKa.
DHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-2TIEMEHTHI.
OcobeHHOCTH pacIpeieieHHs 3JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpaLHsl aTOMOB

1.2

[lepuonuueckuii 3akoH u [lepronnueckas cucTeMa XMMUYECKUX 3J1eMeHTOB J[. 1.
MenpeneeBa. CBs3b NEPUOAMYECKOTO 3akoHa W Ilepmoguyeckod CHUCTEMBI
xumMuueckux sneMeHToB .M. MeHzeneeBa ¢ COBpEMEHHON TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XHUMHYECKUX DJIEMEHTOB W
0o0pazyeMbIX MMM TPOCTBHIX M CIOXXHBIX BEINECTB IO TPYNIaM M IEPHOJIaM.

3HaueHHe MePUOJUUECKOrO 3aKOHA B Pa3BUTHU HAYKU

1.3

Crtpoenue BemecTBa. XUMHUYECKas CBs3b. Buabl XUMHUYECKOH  CBS3U
(koBajieHTHasl HEMOJIsIpHAsT W TIONsApHAs, HOHHAs, MeTalndeckas). VoHBI:
KaTHOHBI M aHMOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJTCHTHOW XUMHYECKOU CBSI3U

(oOMeHHBII M TOHOPHO-AKIENTOPHBIN ). BonopoHas cBs3b

1.4

BanenTHocTs. DnekrpooTpuiiareabHOCTh. CTENEeHb OKUCICHUS

1.5

Bemectra MOJICKYJIIDHOI'O U HEMOJICKYJIIAPHOI'O CTPOCHUA. 3aKOH IIOCTOSHCTBA
cocTaBa BemlecTBa. THMEI KPUCTAINIMYCCKUX pCH_IéTOK. 3aBHCHMOCTb CBOMCTBA
BCIICCTB OT THIIA KpHCTﬁHHH‘-ICCKOfI peI_HéTKI/I. Ilonstue o AUCIICPCHBIX

cucreMax. VICTUHHBIE M KOJJIOMJHBIE PacTBOPHLIL. MaccoBast 107 BEIIECTBA B




pacTBope

1.6

Knaccudukanust HeopraHmueckux coeinHeHnii. HomeHknarypa HeopraHm4eckux

BCIICCTB

1.7

XuMuueckas peaxiusl. Knaccuduramus XUMHYECKUX peakuuii B
HEOPraHWYECKOW M OPraHMYECKOM XMMHUM. 3aKOH COXpPaHEHHUS MacChl BEILECTB,

3aKOH COXPaHEHUs U MPEBPAIlCHUS SHEPTUH TPU XUMUYECKUX PEAKIUSIX

1.8

CKOpOoCTh peakiuu, e€ 3aBUCUMOCTb OT PA3TUYHbBIX (JAKTOPOB

1.9

OOpatuMble peakiuu. XUMHYECKOoe paBHOBecHe. DakTophl, BIUAIONME Ha

cocTositHue xumudeckoro pasHosecus. [Ipunnun Jle [laTense

1.10

OnexrponauTHyueckas nucconuanus. CunbHble W crnadbie anekrponuTsl. Cpena
BOJIHBIX paCTBOPOB BELIECTB: KHMCIIas, HEUTpasbHas, enoYHas. Peakunu HoHHOT o

obmena

OKHCIINTENFHO-BOCCTAHOBUTEILHEIC pC€aKkununu

Heoprannueckas xumust

2.1

Hemerannel. TlonokeHrue HEMETalNIOB B HepHOﬂquCKOﬁ CHUCTCMC XMMHYCCKUX
OJICMCHTOB I[I/I MeHI[eJ'IeeBa U OCOOEHHOCTH CTPOCHHS aTOMOB. dusnueckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/ISI HCMCTA1JII0B (Ha IpUMEPEC KUCJI0POJa, CCPhI,

docdopa u yriepoaa)

2.2

XUMHYECKHE CBOMCTBA BAaXKHEMIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
docthopa, ymmepoga M KpeMHMs) M HUX  COCAMHEHHMH  (OKCHIOB,
KUCJIOPOJACOAEpXKAIMX KUCIOT, BOAOPOAHBIX coenuHeHuil). IlpumeHenue

Ba)KHEUIIIMX HEMETAJIJIOB U UX COeIUHECHUN
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Metamnel. [lonoxenne MerawioB B Ilepmoandeckold CHCTEME XUMHYECKHX
sanemeHToB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000I0UYEK
atomMoB MeTayioB. O6mme ¢usndeckrue cBoicTBa MeTauoB. CITaBbl METAJIJIOB.

DIIEKTPOXUMUYECKUM Psi/l HANIPSHKEHU I METaIIOB
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XUMHUYECKHE CBOMCTBA BAaXKHEHIIMX METAIIOB (HATPUM, Kamui, KaJbIUH,
MarHui, amlOMUHUM, [UHK, XpOM, JXKEJIe30, MeIb) U UX coeauHeHuil. OOume

CITOCOOBI IMMOJIYYCHH A MCTAJIIIOB. HpI/IMeHCHI/Ie MCTaJIJIOB B 6I>ITy U TCXHHUKC

2.5

I'eneTnueckas CBS3b HCOPraHNMYCCKHUX BCUICCTB, MPHUHAMJICIKAIMX K pPa3JIMYHbIM

Ki1accaM

XUMUSA U )KU3HD

3.1

Ponp xuMum B 0O0ECIIEUEHUH OSKOJIOTUYECKOH, DHEPIreTHYECKOW W THUIICBOMN
0€30MacHOCTH, Pa3BUTHU MeAULUHBI. [IoHSTHE O HAyYHBIX METO/AX MO3HAHUS

BEILECTB ¥ XUMUYECKUX PEAKIIUI

3.2

HpeI[CTaBJ'IeHI/IH 00 06HJ,I/IX HAYYHBIX IMPUHOUIIAX ITPOMBINUICHHOTO ITOJYYCHUA




BaXXHEMIIIMX BelecTB. YenoBek B MHPC BCIICCTB U MAaTCPHUAIIOB!: Ba)KHEHIIIHE
CTPOUTCIIBHBIC MATCpUalibl, KOHCTPYKHHMOHHBIC MATCPUAJIbI, KPACKHU, CTCKIIO,
KCpaMUKa, MATCPpUAIbl UIA DJICKTPOHUKH, HAHOMATCpUAJIbl, OPraHUYCCKUC U

MHUHepalbHbIE YI00peHUs

3.3

XuMHsi U 3[0pPOBBE UENOBEKA: IMpaBUja MCIOIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0E30MaCHOTO HCIIOIB30BAHMUSI IPETIapaToOB OBITOBOW XUMUU

B IIOBCEIHEBHOMN KU3HU




YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHAJIBI IJI51 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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