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INPOT'PAMMA

yueOHOoro npeamera
«Xumus. ba3oBbiil ypoBeHb)

115t o0ydarontuxcs 10-11 kiaccos
cpeaHero oo1iero oopa3oBaHus



HOACHUTEJIBHAS 3AIITMCKA

[IporpammMa 1O XWUMHUU Ha YPOBHE CpeAHETro o0mmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBannu B Poccuiickoit denepannny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
dbenepaibHOM  00pa30BaTENBHOM MPOrPAMMBbI CPEIHEr0 OOIIEro 00pa3oBaHUS
(®OIT  COO), npencrabieHHbix B DenepanbHOM  TOCYAapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yueOHOro mnpeamera «XUMHs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanny, peaTM3yIOIIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TOJIOkeHU «CrpaTernu pa3BUTHS BocnuTaHuss B Pocculickoi
®epnepanuu Ha nepuoj 10 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MpOrpamMMbl MO XHMHHU, K ONPEICICHUIO
oOmieil ctpareruy 0Oy4eHus, BOCIIUTAHUS U Pa3BUTHUsI 00yYaIOIIUXCS CPEACTBAMU
yuebHoro npeameta «Xumus» ais 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
KoHenTyanbHbie mnosioxkeHuss GI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJIEH,
COJIEpKaHMsl, PE3yJbTaTOB OOy4YeHUSI U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, HI0JTy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEIbHOM OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBEpIUAIOIIMM D3TAalOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. OTH LIEHHOCTH KacaroTcs
NO3HAHMS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYypbl
YEeJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbI0 M TpUPOAHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOydJaromuxcsi Ha YPOBHE CPEJIHET0 OO0Iero oOpa3oBaHUs CPEICTBAMU Y4eOHOTO
npeaMera «XHUMHsSD», COJIEpKaHUE M IMOCTPOCHHE KOTOPOrO OIPEACIICHBl B
mporpaMme MO0 XMMHUHM C YYETOM CHenu(pUKM HAyKH XUMHH, €€ 3HA4YCHHS B
MO3HAHUU TPUPOJLI U B MaTE€pUANbHOW >KM3HM OOLIECTBA, a TaKXKe C y4ETOM
o0lMX Leled W NPUHIMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanumn.

XuMUsl KaK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT 0coOylo posib B
COBPEMEHHOW IMBUIIM3AINM, B CO3JJaHUM HOBOW 0a3bl MaTepUasbHOU KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHATLHOTO HAYYHOTO MBILIJICHUS,
B CO3/IaHHE LIEJIOCTHOIO MPEJICTABIIEHUs 00 OKpYXKaloleM MUpPE KaK O €IUHCTBE
IPUPOJIbI U YEJIOBEKa, KOTopoe (popMHpyeTcs B XMMUU Ha OCHOBE MOHMMAHHUSA
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHPA, OCO3HAHUS B3aHUMOCBSI3U MEKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEHCTBYS C OPYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHs CTaJla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOJAHUMBIM YCIOBHUEM YCIEIIHOTO
TpyJa W KU3HH KaXJI0ro wieHa ooOmectBa. COBpeMEHHAas XHMHsI Kak Hayka
CO3MJATENIbHAs,, KAaK HayKa BBICOKMX TEXHOJOTHMH HallpaBJIeHA HA pEUICHUE
r100anpHBIX MPOOJEM YCTOMYMBOTO Ppa3BUTHsI YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKOIN 0€30aCHOCTU M OXPaHBbl 310POBBS.

B coorBercTBUM € OOmMMMM LENIMH U TNPUHIUIAMH CPEIHETO OOIIEro
oOpaszoBanus conepkanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbIi YpOBEHb
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJArOTOBKY
oOydaromuxcs, HEOOXOIUMYI0 MM I  BBIPAaOOTKH  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEHNIHOTO BKJIIOYEHHS B JKH3Hb COLHMYMA, IPOJOJDKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBndomiuMU  npeAMeTa «XHUMHUS» SABISAIOTCS  0a30BbIE  KYpChl —
«Oprannueckas xumusi» U «OOmiass ¥ HeopraHM4ecKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckor Xxumuu. POpMHUpPOBAHUE AAHHOM CUCTEMbI 3HAHUU IIPU U3YYECHUU
npeaMera o0OecrnedyrBaeT BO3MOYKHOCTh PACCMOTPEHHUS BCErO0 MHOIroooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkaHus KypcoB — «Oprannueckas xumus» u «OOwmwas u
HEOpraHuyeckas XUMUs» CcPOpMHUpOBaHAa B MPOrpaMMe IO XHMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYeHHI0 ydeOHOro marepuana u oOyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAaHUW Ha  ONpele’IEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XHMHUU BELIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUU CTPOEHHSI OPTaHUYECKUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKUX M  JJIEKTPOHHBIX
OpeJCcTaBlICHUd O cTpoeHuu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJAOPOIOB JIO CIOKHBIX OMOJOTHYECKH
aKTHBHBIX COEIUWHEHHI. B Kypce OpraHmyeckol XUMHH IOJIYy4YarOT DPa3BUTHE
c(OpMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs MEpBOHAYAIbHBIC
NPEJICTaBICHUS O XUMHUYECKOM CBSI3U, KJIACCU(UKALMOHHBIX NMPU3HAKAX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOU PEAKLIUH.

[log HOBBIM yIJIOM 3peHus B MpeaMere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCs M3yUYEHHbIH Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBaHUs
TEOPETUYECKU Martepuan MW (PaKTOJIOTMYECKHME CBEIEHUS O BElIeCTBaX U
XUMHUecKoM peakiuu. Tak, B "acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD»  00yYaromMMcs TPEeAOCTaBIsIeTCs] BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHYECKUX MO3UIINH,



riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0o0mIaroIiei 10 0OBACHSIOMEH 1 MPOTHOZUPYIOLICH.

Enunas cucrema 3HaHMI O Ba)KHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMHUECKHX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX TpPOTEeKaHWs momoyiHseTcss B kypcax 10 m 11 kiaccoB
JIEMEHTAMH  COJEPIKAHMS, WMCIONIMMHU KYJIBTYPOJOTUUECKHA W TPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHUIO B3aWMOCBSI3U XHMHH C
JIPYTUMU HayKaMH, PAacKpbIBAIOT €€ poJib B IO3HABATEIbHOW M MPAKTHYECKOM
JESATEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHMIO YBAXKEHHS K TMPOLECCY
TBOpPYECTBA B OOJACTH TEOPHUM M MPAKTUUECKHUX MPUIIOKCHUA XWUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOMIECTBEHHO W JUYHOCTHO 3HAYHUMBIX
npo0iemMax, CBSI3aHHBIX C XHMHEHW, KPUTUYECKH OCMBICIMBATh WH(OOpMAIUIO U
OpUMEHATh €€ JJIA TIONOJIHEHUS 3HAHUM, pEIIeHUS WHTEUICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1a4u. B 1enom coaepkanue yueOHOro
npeaMeTa  «XUMHS» ~ JAaHHOTO  YPOBHS  HW3YYCHHUS  OPHUCHTHPOBAHO  HA
dbopmupoBaHUe y OOYYAIOMINXCS MHPOBO33PCHUYECCKOW OCHOBBI JIJII MTOHUMAaHUS
bunocodckux uAeH, TakMX Kak: MaTepuagbHOE €AMHCTBO HEOPTaHWYECKOTO U
OpPraHUYeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTpOEHHEM, II03HABAEMOCTh TMPHUPOJIHBIX SBJICHUH MYyTEM OKCICPUMEHTA W
pEeIICHUST TMPOTHBOPEYMH MEXKIy HOBBIMH (akTaMH ¥ TEOPETUYECKUMH
MIPEANOCHUIKAMH, OCO3HAHUE POJM XUMHUU B PEIICHUN IKOJIOTHYECCKUX MpoOieM, a
TakKe MpoOeM cOepeKeHUsT YHEPTETUUECKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmaHe pemeHus 3amad  BOCHUTAHUS, pAa3BUTHS W COIMATM3AIAN
OOy4JaroImuXxcs TPHHITHIC MPOTPAMMON IO XUMHHU TOAXOABI K OIPEACIICHUIO
COIepKaHUSI ® TIOCTPOSHHUS TIPeAMETa MPEeAyCMaTpuBalOT (popMupoBaHHE
YHUBEPCAIbHBIX y4YEOHBIX JEHCTBUN, UMEKOIMMUX 0a30BOE 3HAYEHUE JJIA
pPa3NUYHBIX BHJIOB JICSITEIIBHOCTH: pEUICHUs MpoldsieM, TMOUCKA, aHalu3a W
00paboTku uHpOpMaIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMbITA MPAKTUYECKON
U HCCIICIOBATEIIBCKON JEATEILHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mpemnogaBaHus XMMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK ¥ HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus, MPU OMPeaeIICHUN
CoJlepKaTeIIbHON XapaKTEPUCTUKHU TICJIe HW3Y4YCHUs TIpPeIMeTa HalpaBleHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (POpMUpPOBAaHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO ©CTECTBO3HAHMS, MPAKTHUYCCKOU
JEATETLHOCTH 4YeJIOBeKa W KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyNIbTypbhl. C
METOJIMYECKOW TOYKH 3PEHHSI TaKOM IOAXOJ K OIPEACIICHUIO LEJICH H3Y4YEHHUS
TIpeIMETa SBISICTCS BITOJIHE ONPAaBIaHHBIM.



CorylacHO JaHHOW TO4YKE 3pEHUs IVIABHBIMHM LEISAMH W3Y4YEHUsS IIpenMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) aBasIOTCS:

e (OpPMHPOBAHHME CHUCTEMBl XMMHUYECKHX 3HAaHUM Kak  BakKHeHIen
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOW
JeXKaT KIIFOYEBBIE MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
0000LIEHNIT MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIIEHHUE C HCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHS,

e (OpMUPOBAHME U PA3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiui, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUMH,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pPa3BUTHE YMEHHUU U CIIOCOOOB AESITENLHOCTH, CBSI3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTA, COOJIIOJICHUEM MPaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsiny ¢ atuM, conepxaTenbHas XapaKTepUCTHUKA 1eJIed U 3a/1a4 U3y4eHUs
IIpEAMETA B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU IIPHOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
NpEenoJaBaHu  XUMHM B OOJbIIEH CTENEHH OTHAETCA  MPEANOYTEHHUE
IPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHUsd OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
HOJIFOTOBKY BBIITYCKHHKA 00I11€00pa30BaTEeIbHON OpraHM3aluy, BIAJCIOIIEro He
HA0OpOM 3HAHUU, a (PYHKIMOHAIBHOW TPAMOTHOCTBHIO, TO €CTh CIIOCOOaMU U
YMEHUSIMH aKTHBHOTO IOJIYYEHHUS! 3HAHUM M NPUMEHEHUS MX B PEaJIbHOM KU3HU
JUTSL peLIEeHUs TPaKTUYECKHUX 3aj1ay.

B cBf3M ¢ 3TUM mpu HU3YYEHUHM MpeamMeTa «XUMHUsS» JOMHUHHUPYIOLIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKUE LENH U 33J]a4, KaK:

ajanranus o0y4yaroumxcs K yCJIOBUSM JMHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMHpOBaHWE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPaMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEUIECTBAMU U UX
IPUMEHEHUEM;

dopMupoBanne 'y OOyyaroUMXcs KJIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [UJIS PaA3JIMYHBIX BHUJIOB
NeATEIbHOCTH: PEelIeHUs MpobJieM, MOUCcKa, aHaau3a U 00padoTKu MHGOpMaIUH,
HEOOXOJUMBIX I NPUOOPETEHHs OIbITa JAESITEIbHOCTH, KOTOpas 3aHHMaeT
BAXHOE MECTO B I[IO3HAHMM XHMHH, a TaKXe i1 OLEHKHM C IO3ULHN
HKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB U XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U MPUPOIHYIO CPELLY;



pa3BUTHE IIO3HABATENIBHBIX MHTEPECOB, MHTEJUIEKTYalbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00yJaroMXCcs: CIIOCOOHOCTH CaMOCTOSATEIBHO MPHOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH JUI TOMCKA M aHaln3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIK XUMHUYECKOTO COJIEPIKaHNUS;

(opMupOBaHKE U PA3BUTUE Y OOYUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0IaTEIBHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IUJIAHUPOBAHUU U TPOBEACHHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOyvarommxcs YyOeXIAEHHOCTH B T'yMaHHUCTHUYECKOM
HAIpPaBICHHOCTH XUMHUH, €€ BAXKHOM pPOJM B pEUICHUH TI00alIbHBIX MpoOiieM
PaLMOHAIBHOIO MPUPOAOIOJIB30BaHNUs, OTIOJIHEHNS SHEPIeTUYECKUX PECYPCOB U
COXPAaHEHUSI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOro
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3[0POBBIO, a TaKKe MNPUOOPETEHHsI OIbITa
WCTIONIb30BAaHUSl TOJYYCHHBIX 3HAHUM I TPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mnaHe cpeaHero o0mero o0pa3oBaHUS NPEAMET «XUMUS»
0a30BOro ypoBHS BXOJUT B COCTaB NMpeAMETHON obnactu «EcTecTBEHHO-HayuUHbIE
IPEIMETHI.

OO61iee ynciio 4acoB, OTBEIEHHBIX IJIs1 U3yYEHUs XUMUH, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopazoBaHusi, coctabisieT 68 dacos: B 10 kimacce — 34 ygaca (1
yac B Hezienro), B 11 knacce — 34 yaca (1 yac B Heento).



COJEPXAHUE OBYYEHMUAA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbBI OPraHUYECKOM XUMUM

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPUAIOB. T€OpUs CTPOCHUS OPraHUYECKHUX
coequHennit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHHsI. CTPYKTypHBIE POPMYJIBI
OpraHWYECKUX BelIeCTB. l'oMonorus, wu3zoMepusa. XuUMUYECKas CBS3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienue o kiaccupuKaluyu OpraHnyeckux BemiecTB. HomeHnknarypa
OpraHMYECKUX COEIUHEHUU (CUCTEeMaTW4ecKas) W TpPUBUAJIbHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX IPEBpALICHUIL:
O3HaKoOMJIeHHE ¢ oOpa3llaMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OpPraHWYECKHUX BEIIECTB, HAOIIOJECHUE U
ONMCAHNE AEMOHCTPALMOHHBIX ONBITOB I10 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

YraeBogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAa. MeraH M 3TaH —
npocTeillline NpPeJCTaBUTENN alKaHOB: (U3NYECKUEe M XHUMHUYECKHE CBOMCTBA
(peakuu 3aMenieHus] W TOpPEHHUs), HAXOXKICHHE B NPHUPOAE, NOJIy4YCHHE U
IIPUMEHEHNE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIIEH U MPONMIEH —
OpocTeilline NpPeCTaBUTENN AalKeHOB: (U3MYECKUEe M XHMHUYECKHE CBOMCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THIpATallMd, OKHUCJIEHUS U
MOJINMEPHU3ALIIH ), TOTYyYEeHUE U IPUMEHEHHE.

Anxanuensl: Oyrtaauen-1,3 u merwnOyranueH-1,3: cTpoeHue, BaKHeMIIHe
XUMHUYECKHE CBOWCTBa (peakiusi nonumepusanuu). [lonydeHne CHUHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psijl. ALIETUIICH
— MPOCTEHIIMIA TpPeICTaBUTENb AJIKHMHOB: COCTaB, CTpOEHUE, (U3UYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKkUU THAPUPOBAHMS, TaJOTCHUPOBAHUS, THAPATALINH,
rOpEeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzoin: cocra, crpoeHue, (U3NYECKHE M XUMHUYECKHE CBOMCTBa
(peakiu rajoreHUpOBaHMUS U HUTPOBAHUS), MOIYYEHUE U TIpUMEHEHUE. 10yon:
cocmae, cmpoeHue, (uauueckue U  XUMUecKue  ceolcmea  (peaxkyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NONYYeHue u npumeneHue. TOKCHUHOCTH



apeHoB. ['eHeTMyeckass CBS3b MEXAY YIVIEBOAOPOAAMH, IPUHAIJIEKAIIUMU K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHUKH YTI€BOAOPOAOB. I[IpUpoAHBIl Ta3 W MOMYyTHBIE
HedTanble Ta3pl. Hed1h m e€ mpoucxoxaenue. Crnocobbl nepepaboTKu HeTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIMTUYECKH), mnuposu3. IIpomykrsl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BEHIECTB W HMX IPEBPALICHUN:
O3HAKOMJIEHHE C oO0pa3llaMHd IJJACTMACC, Kay4yKOB M PE3UHbI, KOJUICKIIHH
«Hedptp» u  «Yromp», MOAETUPOBAHHUE  MOJEKYT  YIJIEBOAOPOJIOB U
raJOreHONMPOU3BOHBIX, MPOBEACHUE MPAKTUYECKON PAOOTHI: MOIYYEHUE ITHUIICHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnrie 3agaun.

Boluucinenuss mo ypaBHEHHMIO XHMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM NMPOAYKTA PEAKLINH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WJIM TPOIYKTOB PEAKIIUN).

KucJiiopoacoaep:kamue opranuyecKkue coeJHHEHUs

[IpenenpHble OOHOATOMHBIE CHUPTBHL. METAaHON W D3TAHOJ: CTPOCHHE,
dbuznyeckue M XUMHUUYECKHME CBOWMCTBA (peakiuu C AaKTUBHBIMHU MeETajllaMu,
rajJlor€éHOBOJIOPO/IaMH, TOPEHHE), NpUMEHEeHue. BomopoaHbie CBSI3U MeEXAy
MOJIEKYJIaMU CIUPTOB. J/lelicTBUE METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroaToMHbBIE€  CHOUPTBHL. ODTWIEHIJIUKOJIb W  T[JULUEPUH: CTPOEHUE,
bu3nueckue W XUMUYECKHE CBOMCTBa (B3aUMOJEWCTBUE CO IICJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOTI0AaTOMHble cnupThl). [lelicTBue Ha
opraHusM yenoBeka. [[pumeHeHre rimuepruHa u STUICHTJINKOJIS.

@deHoI: CTPOCHHME MOJEKYJbl, (U3MUYECKMEe ¢ XUMHUYECKHE CBOMCTBA.
Toxcuunocth (henona. [lpumenenue GpeHomna.

Anpnerunpl U Kemowuwvl. DopManbIerui, aleTAIbACTUl CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KAueCTBEHHbIE PEAKIIMH ), IOJYyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeaeiabHbIe KapOOHOBBIE KHCIOTH. MypaBbuHAs U
YKCYCHasi KHCJIOTBI: CTpPOCHHE, (PU3NUYECKHEe U XUMHUYECKHE CBOMCTBa (CBOWCTRBA,
oOmue A1 Kiacca KUCIOT, peakius dTepuduKaIum), moaydeHue U MpUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTEM BBICIHIMX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICILIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Cnoxsble 3GuUpbl KaK TNPOU3BOJHBIE KapOOHOBBIX KHCIOT. [‘maponus
coxHBIX hupoB. XKupsl. ['uaponus xxupos. [Ipumenenne xxupoB. buonorudeckas
POJIb JKUPOB.




VYrneBoapl:  cocraB, KilacCU(UKauus  yrJeBoJoB  (MOHO-, JHU- U
noyiicaxapubl). ['oKo3a — NpocTelmii MOHOCaXapyua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJbI, (U3UYECKHEe W XUMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
ruapokcuaom Meau(Il), okucnenne ammuadyHbIM pacTBOopoM okcuga cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE IJIIOKO3bI), HAXOXKACHHE B INPUPOJE, NMPUMEHEHHE,
ounonoruueckas poib. @otocunTe3. OpykTo3a Kak U30Mep IITFOKO3bI.

Kpaxman u nemnono3a Kak npupojaHbie noaumepsl. CTpoeHrne Kpaxmaia U
HEeJUTI0I03bl.  PU3nMYecKkue W XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCHEepUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M HX IPEBpAIICHUIL:
npoBeJcHUE, HAOMIOJCHNE W OINHUCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, Ka4e€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIMPTOB (OKHUCIEHUE ATaHOJa
okcuznoM Mmeau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJICHCTBUE TIJIMIIEPUHA C
runpokcuiom Meau(ll)), anpaernnoB (OKucCIeHre aMMHAuYHbIM PacTBOPOM OKCHA
cepeopa(l) u rugpokcumom wMenu(Il), B3ammopeiicTBUE Kpaxmanaa C HOIOM),
IIPOBEICHHE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

PacuérHsle 3anaun.

Bbluucienuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJAYKTa PEaKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WM IPOIYKTOB PEAKIIUN).

A3oTcoaeprKalue OpraHnuecKre COeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OopraHnyeckue coeauHeHus. dOusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIDHBIE coenuHEeHMs. llepBuuHasg,
BTOpPUYHAsT W TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKH.

OKCNepUMEHTAIIbHBIE METOAbl M3YYEHMsS] BEIIECTB M WX MPEBPAllCHHIA:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokomMoiieKyJIsIpHbIE COeIMHECHMUS

OCHOBHBIE MOHATHSI XWUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEIHSIST MOJIEKYJIspHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAMHEHUH —
MOJINMEPHU3ALUS U MOJTUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W WX IPEBpALICHUIL:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U MUCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peann3zanust MeXIpeqMETHBIX CBSI3€W NPU U3YyYEHUU OPTAaHUYECKONM XUMHUU B
10 kyjacce OCYIIECTBISAETCS 4Yepe3 HCIOJIb30BAHME KAaK OOIIMX ECTECTBEHHO-
HAYYHBIX TMOHSTHN, TaK U MOHSATHM, SBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (DaKkT, rUTIOTE3a,
3aKOH, TEOpHs, aHalU3, CUHTE3, KiIacCU(UKAIMs, MEPUOTUYHOCTb, HAOIIOICHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®u3uka: MaTepus, DHHEpPrus, Macca, aToM, DOJEKTPOH, MOJEKYJa,
SHEPreTUYECKU ypOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3NICCKUE BETUIMHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTHBHBIC BeliecTBa (OENTKU, YIJIEBOJbI, KHUPHI,
bepMeHThI).

['eorpadus: MuHepanbl, TOpHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAEMbIE, TOILIUBO,
pPECYPCHI.

TexHONOTus: THUILEBBIE NPOAYKTHI, OCHOBBI PalMOHAIBLHOIO TUTAHUA,
MOIOIIME CPENICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE TIpernapaThl, MaTEpUAIbI U3
VMCKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH

XAMUYECKHM dJeMeHT. AToM. Snpo aroma, U30TONBI. OJIEKTPOHHAs
000JI0uKa. DHEPreTUYecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus 3JIEKTPOHOB MO OpOUTANsIM B aTomax
AJIIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepuonnueckuit 3axkoH u llepuoanyeckas cucreMa XUMHUYECKUX IJIEMEHTOB
. 1. MenneneeBa. CBsi3b nepuoanyeckoro 3akona u Ileprognyueckoil cUCTEMBI
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOU TEOPUEU CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHYECKUX DJJEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyINIaM MU IepUOaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pPa3BUTHU HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbI XUMHYECKOM CBS3U
(KoBaJIeHTHas HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTaJindeckas). MexaHU3MbI
oOpa30BaHHsl KOBAJIEHTHOM XHMHUYECKOW CBsI3U (OOMEHHBII M JOHOPHO-
aKuentopHsiil). BomopoaHas cBA3b. BaneHTHOCTb. DIEKTPOOTPUIATENHHOCTb.
Crenenb okuciienus. IoHbI: KATHOHBI U AHUOHBI.



BemecTtBa  MOJIEKYJIAIDHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKHU.

[lonaTe 0 AUCHEpCHBIX CHCTEMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 107151 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTaHUYECKUX COEIMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HeTMyeckas CBSI3b HEOPraHWYECKUX BELIECTB,
IIPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanmss XMMHYECKMX — peakluil B
HEOPraHWYECKOM M OPraHnYecKOM XMMHH. 3aKOH COXPAHEHHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUHU NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (QaxTopoB. OOpaTUMbIE
peakuuu. XuMHUYeCcKoe paBHOBecHe. DaKTOpbl, BIMAIOIIME HA COCTOSHHUE
XuMHA4ecKoro paBHoBecus. [Ipunnunn Jle [latense.

Onextponutryeckas auccounanus. CuiabHble U ciiadble 35eKTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTPaAIbHas, IEJTOYHAS.

OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MPEBPALLCHUMN:
neMoHcTpauus tadnun «llepuoanyeckas cucrema XxumMudeckux asnemeHTtos /1. WM.
MenneneeBay, U3ydeHHE MOJENEH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOACHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3IOKEHUE MEPOKCHUIA
BOJIOPOJIa B IPUCYTCTBUU KAaTAJIM3aTOPA, ONPENEIIEHUE CPEIIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAJIBHOTO HWHJMUKATOpPA, pEeaKIMd HMOHHOr0 OOMEHa),
MIPOBEICHUE NTPAKTUYECKON paboThl «BiusHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUN».

Pacuérnblie 3anaum.

Pacuétsl 10 ypaBHEHUSIM XUMHUYECKHUX pEAKUUA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETBI C HMCIIOJIB30BAHUEM IIOHATHS «MAacCOBas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumms

Hemeranmnel. Ilonoxkenne HemerauioB B llepuomnueckonn  cucreme
xuMHUeckux syeMeHToB J[. 1. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nyeckre CBONCTBA HEMETALIOB. AJUIOTPONHS HEMETAUIOB (HA MpHUMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaXKHEWIUX HEMETAUIOB (TaJloreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHS) M UX  COCIUMHEHUU  (OKCHIOB,
KHCJIOPOACOIEPKAIINUX KUCIOT, BOJOPOJAHBIX COEUHEHUN ).

[IprmeHeHnEe BAXKHENIIINX HEMETAJIJIOB U UX COCAMHEHUN.



Merambl. [lonoxenue meramwioB B Ilepuoguyueckoil cuCTeME XUMHYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mme ¢gu3znyeckne cBoWcTBa MeTaioB. CIUiaBel METaJLIOB.
DNEeKTPOXUMHUYECKUI psAJl HAPSHKEHUI METAIIJIOB.

XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl TOJIydeHUs MeTauioB. [IpuMeHeHne MeTauioB B OBITY H
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYECHHUS BEHIECTB W HMX MPEBpAICHUN:
M3y4YCHUE KOJUICKINH «MeTautbl M CIUIaBbl», OOpa3IilOB HEMETAJIOB, PEIICHUE
AKCTIIEPUMEHTAJIBHBIX 3a/a4, HaONIOJIeHHe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OIBITOB (B3aMMOJCHCTBHE THIPOKCHUIA aIFOMUHHUS C PACTBOPAMH
KHCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérnrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIMH, €CIIU OTHO
13 BEILIECTB UMEECT MPUMECH.

XuUMHUS M )KU3Hb

Ponp xuMuu B 00ECIEUEHUM DKOJOTUYECKOU, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHHS
BEIIECTB M XMMUYECKUX PEAKIIMHA.

[IpencraBienuss 00 OOHMX HAYYHBIX MPUHIUIIAX POMBIILICHHOTO
MOJTYYEHHUs BAXKHEUIIIUX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPHUATOB: BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKH, CTEKJI0, KepaMHKa,
MaTepHuasbl JJis AJICKTPOHUKH, HAHOMATEpUAJIbl, OPTAHMYECKHUE U MHUHEPAIbHBIE
ya00peHwUsl.

XuMHUSIT U 3J0pPOBbE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOrO UCIOIb30BaHUs MpenapaToB OBITOBOM XUMUU
B OBCEHCBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzammss  MeXnpeaMETHBIX  CBsi3ed TpW  HM3yYeHUH OOmer u
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUW, SBIISIOUIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEeHHO-HAyUYHbIE TOHATHS: HAy4HBIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupuKaius, TMNePUOJIUYHOCTb, HAOJI0ACHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, SABJICHHUE.



dusuka: marepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOI, PaAHOAKTUBHOCTh, MOJICKYJIa, SJHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3MUYCCKHE BEIMYUHBI M CIUHHIIBI X
U3MEpPEHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOocHcTema, Ouocdepa, Makpo- u
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPTraHU3ME.

['eorpadus: MUHEpabl, TOPHBIE TOPOJIBI, TOJIE3HBIC HCKOIIAEMbIE, TOTLTURO,
PECYpCHI.

TexHoNOTHSI: XUMUYECKasi MPOMBINUIEHHOCTh, METAJUTYPIHsl, POU3BOACTBO
CTPOUTENBHBIX MAaTEPHajoOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IHUIIIECBAs
IPOMBINUICHHOCTh,  (papMaleBTHYEeCKass  MPOMBINUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHX MpernaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IJNIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHMA ITPOI' PAMMEBI I10 XUMHNHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPaMM  CpeIHEro oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbiM). HayyHo-meTonuyeckod OCHOBOM — iis
pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOTpamMM CPEIHETO OOIIETro
00pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUHM € CHCTEMHO-ACSTEIBHOCTHBIM TIOJXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJNbTaTOB OCBOCHUS TpeaMeTa «XHMHsS» Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIUE:

OCO3HaHUE OOYYAIOUIMMUCS POCCHUMCKONW TIpa)KTaHCKOW HUACHTUYHOCTU —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4KUe MOTUBAIIMU K 00YYEHHUIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
JESATEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIUMU IIEJIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HAJIM4YMe TPABOCO3HAHMSI SKOJIOTHUECKON KYIbTYphl U CIOCOOHOCTH CTaBHUTH
[EJIM U CTPOUTH KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOCHHS TMpeAMeTa «XHUMHs» IOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM UM BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUM C
I'YMaHUCTHUYECKUMHU, COLIUOKYIBTYPHBIMH, IyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HIealaMd POCCUHCKOTO TPaKJAHCKOro OOIECTBa, NPHUHATHIMU B OOILECTBE
HOpMaMud ¥  TpaBWJIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpoOIleccaM
CaMOTIO3HAHUS, CaMOpPA3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
oOy4JaroIuxcs.

JIMUHOCTHBIE pe3yNbTaThl OCBOCHHSI TMpeaMeTa «XHUMHS» OTPaKaroT
c(OPMUPOBAHHOCTh ONBITA TIO3HABATENLHONM M TPAKTUYECKOW JEeSTEIbHOCTU
o0yJaromxcs Mo peain3auy MPUHITHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpaaaHCcKOro BOCIIUTAHMS:

OCO3HaHUsI 00YJArOIIMMHCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOIOPAJIKY;

MPEACTABJIICHUS] O COIMAIBHBIX HOpMax U TMpaBUiaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESATENbHOCTH TpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMSA:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAyYHOMY HAcCIJeIUI0
OTE€UECTBEHHON XUMUMU;

YBOXEHHUsI K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKCHUS HAyKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/la YUYE€HBIX U MPAKTUKOB;

UHTEpECa M TIO3HABaTEIbHBIX MOTHBOB B TMOJYYEHHUU U MOCIEAYIOIEM
aHanu3e MHPOpPMalUU O MEPEIOBBIX JTOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOMU
XUMUH,

3) 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

HPABCTBEHHOI'O CO3HAHMS, 3THUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIC C XUMHUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICh HA MOPaIbHO-HPAaBCTBEHHBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEIAEHUE M TOCTYIIKM CBOMX TOBapUIIEH C
MO3UIIMNA HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHUE TMOCJEICTBUM ITUX
MOCTYIIKOB,;

4) popMupoBaHus KyJbTYPbI 3[10POBbSI:

MOHMMAaHUSl IIEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHns TpaBuil Oe€30MacHOro oOpalleHusi ¢ BEUleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TPaBWI WHAUBUIYAIHLHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO M KU3HU JIIOJICH;

OCO3HAHMsI TIOCJICICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHuUs
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS);

5) TpyA0BOr0 BOCIIUTAHUS:

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  y4€OHO-HCCIIeIOBATEIHCKON
NEATEeTLHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  JPYruxX BHUAAX
JEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B pEUIeHWH NPaKTUUECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3iMyHOTO PoJa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAHUI IO XUMUHU;

YBaXEHHS K TPYAY, JIOAAM TPyJla U pe3yJibTaramM TPYAOBOU JEATEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUAYAJIbHON TpaeKTOpuUu
oOpa3oBanus, Oymymiedi mpodeccun M peayn3anuu COOCTBEHHBIX KU3HECHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) PK0JIOTHYeCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU I1€JeCO00pa3HOT0 OTHOILICHHUS K MNPUPOJE, KaK HCTOUYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3EMJIE;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MpoOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATIbHOM CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUSA JOCTHIKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAOTIOI30BAHNUS;

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUX BpEI OKpYXKaroueu
IPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS NPEINPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYus Pa3BUTOTO DKOJOTUUYECKOTO MBIILJICHUSI, SKOJOTHUYECKON KYJIbTYpHI,
OmbITa NeSATEebHOCTU HKOJIOTUYECKOMN HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMH B TO3HABATEJIIbHOM, KOMMYHUKATUBHOW W COLMAIBHOMU
MPAKTUKE, CIOCOOHOCTH ¥ YMEHUS aKTHUBHO TMPOTHUBOCTOATH HWJCOJIOTHH
xemohoouw;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CcHenu(DUKA XUMUU KaK HayKd, OCO3HaHMUS €€ poju B
GbopMHpPOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM I€JI0CTHOTO
mpeacTaBieHuss 00 OKpyXKaroleM MHpPE Kak O €JIMHCTBE MPUPOJBLI M YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpodsieM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM JUJII  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKOM HAMNpaBICHHOCTH U BaXHOM pOJM B
CO37IaHMHM HOBOM 0a3bl MaTepUAIBLHOU KYJIBTYpHI, PEIICHUH TI00aTbHBIX TIPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, DHEPIreTUYECKOU, MUILECBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHUH MEIMIIMHBI, OOCCIEYEHUU YCIOBUM
YCHENIHOTO TPyJa M OKOJOTUYECKH KOMGPOPTHON JKU3HU KaXKIOTO ICHA
o0I1IeCTBA;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTU: TOHHMAaHHUS CYIIHOCTH METO/OB
MO3HAHUS, UCTIOJb3YEeMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOIH30BAThH



NoJly4aeMble 3HAHUS JJIs aHaJIu3a U OOBSCHEHHUS SBJICHHUM OKPYXKAIOIIEro MUpa u
MPOUCXOMSIINX B HEM U3MEHEHHI, YMEHHUS J1eJ1aTh 00OCHOBAHHbBIE 3aKJIIOYEHUS Ha
OCHOBE HAy4yHbIX (DAKTOB M MMEIOIMXCS JaHHBIX C LEJIbI0 MOIYyYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHYECKUE 3HAHUS I
peleHus: mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K MMO3HAHUIO U UCCIIEN0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTHU H  CIIOCOOHOCTH K  HENpephlBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHWW MO XUMHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paznuyHbIX chepax mpodeccruoHambHOMI
JEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHSI YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYUMble  JUIsE  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOy4aIOIMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) 00IIeHayYHbIC MOHSATHUS, OTPAKAIOIINE
[[EJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHEUU(PUKY METOJO0B TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHUS, SIBICHHE,
MpoIIecc, CUCTeMa, HaAYIHBIA (haKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaAJIbHbIC Y4eOHbIC NeHcTBUS (TO3HABaTEIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00y4YarOIINXCS;
CIIOCOOHOCTh oOyyaromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBUS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE pPE3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U  PETYJISSTUBHBIMU
JICUCTBUSIMU.

OBaajnenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
JeHCTBUSIMM:

1) 60a30BbIe JornUecKune aecTBU:

CaMOCTOSITENIbHO  (popMyNnupoBaTh M aKTyaJu3MpOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh LENN JCITEIbHOCTH, 3ajlaBas IapaMeTpbl U KPUTEPUH HX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C OCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh NP OCBOCHHUM 3HAHUW MPUEMBI JJOTUYECKOTO MBIIICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JUIsl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpAaTh OCHOBAaHUS U KpPUTEpUU [UIS KIAcCU(PHUKAIMK BEIIECTB M
XUMUYECKUX PEaKIIii;

YCTAaHABJIMBATh MPUUYMHHO-CICACTBEHHbIC CBSI3M MEXKIY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYyXICHUSI (MHAYKTUBHBIC, JACAYKTUBHBIC, TIO
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTU W MPOTUBOPEUYHUS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOIIECCE MTO3HAHUS, UCTIOIb3YyEeMbI€ B XUMHUKM CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BBIBATH MOJEIBHBIE TPEACTABICHUS — XUMUYECKUM
3HaK (CHUMBOJI) OJJIEMEHTa, XuUMUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiMy — TMpU PEIICHUH Y4YeOHBIX TMO3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJICIIbHBIC TIPE/ICTABIICHUS ISl BBISIBJICHHS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 6a30BbIe HCCIE0BaTEILCKHE TelCTBUA:

BJIaJICTh OCHOBAMHM METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB U XUMHUYECKUX
peaxkuui;

(OopMyIHpPOBATH LIENU U 3a/1a4M UCCIIEA0BAHMS, UCIOJIb30BATh IOCTABJICHHBIE
U CaMOCTOSITENIBbHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAaYECTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO IIJIAHUPOBAHHWS M MPOBEACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJO0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (POpMyIHpOBATH
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIFHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON PaboTE;

MpuoOpeTaTh OMNBIT YUYEHUYECKOW HCCIIENOBATEbCKOM M IPOCKTHOM
JEATEIIbHOCTH, MPOSBISTH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJOB pEIICHUsI MPAKTUYECKUX 3a/lad, MPUMEHEHUIO Pa3IUnyHbIX
METOJI0B ITO3HAHMUSI.

3) pa6ora ¢ undgopmanueii:

OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX uHpopManuu (Hay4dHO-
MONyJISIpHAsl JIUTepaTypa XHUMHUYECKOTO COJICp)KaHMs, CIPaBOYHbIC MOCOOUS,
pecypebl HTepHeTa), aHAIM3UPOBATh MH(POPMALIMIO PA3JIUYHBIX BUIOB U (Hopm
MpEACTaBIICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh "
HEMIPOTHUBOPEYUBOCTH;



bopMyIMpOBaTHh 3aMpPOCHl U MPUMEHATH PA3IUYHBIE METOJIbI MPU TOUCKE U
orbope wuHPOpMaNMK, HEOOXOMUMOW [T BBIMOJTHEHUS YYEOHBIX  3a/ad
OIPEIEIIEHHOIO TUIIA;

mpuoOpeTaTh OIBIT MCIOJB30BaHUS WH(OOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMalbHYI0  GOpMy  MpeACTaBICHUS
uHpopMaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

WCIIOJIB30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CpeACcTBa IMpu pabore ¢
XUMUYECKON uWHGOpMAIMel: TPUMEHATh MEXKIpeaAMeTHbIe ((pusnyeckue wu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEJIICTBA
HaTJISITHOCTH.

OBjajieHUe YHUBEPCATbHBIMUA KOMMYHHUKATHBHBIMH JIEHiCTBUSIMH

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI B XOJI¢ IUAJIOTa W/HUITN
JTUCKYCCHUHW,  BBICKa3bIBaThb  HWaACH, (OPMYIUPOBATh CBOM  TMPEIOKEHUS
OTHOCHTEJIHHO BBITTOJTHCHHS MPE/TIOKEHHOM 3a1a4H,

BBICTYIIaTh C MPE3CHTAIMEl pe3ylbTaTOB IMO3HABATEIBHON JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO I COBMECTHO CO CBEPCTHUKAMU IMPHU BHITIOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHICCKOW PabOThI MO MCCIICOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, pealn3allid y9eOHOTO MPOCeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3ysibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COIJIACOBAHUS TMO3UIIMI B
X0J1e 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBJajieHUe YHUBEPCAJTbHBIMYU PEryaSI TUBHBIMHU IHiCTBUSIMM:

CaMOCTOSTENIbHO TIJIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIBHYIO
NeATEILHOCTh, ONpenelsas e¢ Iedd W 3aJadyd, KOHTPOJIHMPOBAaTH W IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh NpeajaraéMblid airoput™m ACHCTBUU mpu
BBITIOJIHEHUM YYEOHBIX U HCCIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hauboee
b (eKTUBHBIN CcrOco0 MX penieHus ¢ Y4ETOM TOJIYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJISATH CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOaHaIn3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATHBI

10 KVIACC

[IpeameTHbie  pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMHS
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  NPEACTABICHUN O XHMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpPA, POJIM XUMHUHM B TIO3HAHUM SIBICHUU



npupoAsl, B (QOPMUPOBAHUU MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOU TPaMOTHOCTH, HEOOXOAUMOM /JIsl pEeIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO M MPHUPOIAHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKHX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATalOIIME MOHATHS (XMUMHYECKHI JJIEMEHT, aToM, >3JIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas M COKpall€HHAsA), MOJb, MOJISIpHas
Macca, MOJIApHBIA OOBEM, YIIEPOAHBIN CKeleT, (QyHKIMOHANbHAS TpYMIa,
paauKai, U30MepHUs, U30MEPBI, TOMOJIOTHUECKUI Psll, TOMOJIOTH, YTJI€BOJOPOIbI,
KHCIIOPOJ U a30TCOJEpXKAIIUe COCAMHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
opranudeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHWMHUH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XHWMHYECKHX
SBJICHUHM, (AKTOJOTUYECKHE CBEACHHUS O CBOWMCTBAX, COCTaBe, MOJIYYEHUH U
0€30MacHOM HCIIOJIb30BAHUU BAXKHEWUIIUX OPTraHWYECKUX BEHIECTB B OBITY U
MPaKTUYECKOHN AESITEIbHOCTU YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUU BBISBIATh XapaKTEPHbIC MPU3HAKUA TOHSATUM,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMIA;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIOIH30BaTh XUMHYECKYI0 CHUMBOJIMKY JIJIS
COCTABJICHHSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
bopMya OpraHMYEeCKMX BEUIECTB U YpPaBHEHUM XUMHUYECKHX PEaKILHi,
M3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYEeCKUX BEIIECTB JJISl MIUTFOCTPALMH HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAMICKHOCTh U3YUCHHBIX
OpraHMYECKMX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIACCy/Tpynne COEOUHEHUN (YIJIeBOJOPOAbI, KHUCIOPOA U a30TcoJepKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUs), JaBaThb MM Ha3BaHUS 10
cucremarnueckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHMS OTHEJIbHBIX OPraHWYECKUX BEIIECTB (ATUJIEH, MPOMUJICH, AalleTUJIEH,
ATWJICHIJIMKONb, THIEpUH, (HeHod, GopMmanbAerul, aleTalbIeruja, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsI KMCIIOTa, CTEApUHOBAsI KUCIIOTA, TIIH0K034,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTh yMEHHSI OMPENEIATh BHUABI XUMUYECKON CBS3U B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
oprannveckux BemecTB A. M. bytiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChI BEIIECTB;

chOPMHPOBAHHOCTh ~ YMEHHH  XapaKTepu30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XMMHUYECKHE CBOMCTBA THITMYHBIX MPEACTABUTEICH pa3IMIHBIX
KJIACCOB OpPraHMYECKUX BeIllecTB (METaH, 3TaH, ATWJIEH, MPONUJICH, alleTUJICH,
oyranuen-1,3, metundyramuen-1,3, OeH30J, METAaHOJ, 3TaHOJI, ATUJICHIJIMKOJb,
rUIepuH, (EeHoN, aleTalbAeru/l, MypaBblHasi U YKCYCHas KUCIOTBI, TJIFOKO3a,
KpaxMall, IeJUII0J103a, AMUHOYKCYCHAs KUCJI0TAa), WLTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIY HUMHM YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKLIHl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOIOPOIHOTO
Chipbsi (HE(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMEepepaboOTKH U
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpPMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WUJIM IMPOIYKTa
peakiMy IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAaHMM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMHM MPU U3YUYCHUHU BELIESCTB U
XUMUUYECKUX SIBJICHUMN (HAOJIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHUMHUYECKUE 3HAHUS [JIs1 MPUHATUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh MpPaBUia MOJb30BAHUS XUMHUUECKOMN
MOCYJIOM ¥ J1TabopaTOpHBIM O0OPYTOBAaHUEM, a TaKXKe MpaBWiIa OOpallleHus C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKLIUSIMH TIO BBIOJTHEHHUIO JaO0OpPaTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUN IUJIAHUPOBATh U BBINOJIHATH XUMHUYECKUH
AKCTIEPUMEHT (TIpeBpaleHUs] OpraHUYECKUX BEIIECTB MPU HArpeBaHUU, MTOTYyUYCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHWM, I[BETHHIE pPEaKIMu OETKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKM O€30MaCHOCTH MpuU OOpalieHuu ¢
BEIIECTBAMU M JIAOOPATOPHBIM O0OpPYJOBAaHHUEM, TPEACTABISATH pPE3yJbTaThl
XUMHUUYECKOTO DKCIIepUMEHTa B (opMe 3aluCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyIUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
nHpopMaIMio, TMOJyd4aeMyl M3 pa3HbIX MCTOYHHUKOB (CpeICcTBa MacCOBOM
uHpopmaiuu, MaTepHeT U Apyrux);



chOpPMHUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBWjia  DKOJIOTHYECKH
I1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IICIISIX
COXPAHEHHsI CBOETO 3JI0POBbSI M OKPYXKAIOWIEH MPUPOTHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JCHUCTBUS HA >KUBBIE OPraHU3MbI OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMas cMmbIca Tokazarens I[1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPAILICHUS HMX BPEAHOIO BO3ACHCTBUA HaA OpraHu3M
YEJIOBEKa,;

TUIsT OOYJaroNIMXCsl ¢ OTPAaHUYECHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBBSI: YMEHUE
MPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHHS BEIICCTB H
XUMHYECKUX SIBIICHUN;

JUIL  CJIETNBIX M CJIA0OBHISIIMX OOYYaIOIIMXCS: YMEHHE UCII0Ib30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3anucu XUMMHUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUsI Kypca «OOmmass U HeopraHuyeckas
XAMUSD OTPAXkKAKOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHMHYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpPA, POJIM XHUMHUM B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTHYECKUX 3aad
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWUK, KOTOpas  BKIIKOYAET:
OCHOBOTOJIAraloIfe MOHATUS (XUMHUYECKUM 3JIEMEHT, aToM, W30TOoIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJSIPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKHMCJICHUS, XUMUYECKasi CBA3b
(KoBaJIGHTHAs, MOHHAs, METAJUTMYECKasl, BOJAOPOAHAS ), KpUCTAIINYECKas peréTka,
TUIIBI  XUMHYECKHUX  pPEaKUHM, pPACTBOP, JJEKTPOJUTHI, HEIJICKTPOJIUTHI,
ANEKTPOJUTHYECKAsT JAUCCOLUMAIMS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMUUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON AUCCONMAMK, nepuoauueckun 3akoH [. M. Menpneneesa,
3aKOH COXPaHECHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAILICHUS SHEPTUU
pU XUMUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUSI NMPUUYMHHOCTH M
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (haKTOJOTMYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MacHOM MCIOJIb30BAaHUU BOXKHEUIIINX HEOPTaHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHUU BBISABIATH XapaKTEPHbIE MPU3HAKU TOHSITHUH,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, UCIOJbB30BaTh COOTBETCTBYIOLIME MOHATHS MpPU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPAILECHUN;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJB30BAaTh XUMHUYECKYIO CHMBOJHKY MJIs
cocTtaBieHUs: (GOpMyNT BEHIECTB W  ypaBHEHUH  XMMHYECKUX  PEaKIIH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPTaHWYECKUX BeHIeCTB (YrapHbld ra3, YrJIEKUCIBbIM ra3, aMMHakK, Tami€éHas
U3BECTh, HETalEHasl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUN OMPENESATh BAJICHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XWMHYECKOU
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJUIMYECKasi, BOJOPO/IHAS) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHasd,
MOHHAs, METAJUIMUECKas), XapaKTep Cpelbl B BOJHBIX PaCTBOPAaX HEOPraHUYECKHUX
COCIMHCHU;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh PUHALIIEKHOCTb
HEOPraHWYECKUX BELIECTB MO MX COCTaBy K OINpEAENEHHOMY Kiaccy/Tpymie
COEIMHEHHH (TIPOCThIE BEIIECTBA — METAUIbl U HEMETAJlJIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PaCKPBIBATh CMBICH MEPUOJUYECKOrO 3akoHa J1.
N. MenaeneeBa 1 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO, 0OBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUH XapakTEpHU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB XUMHYECKHUX 3JIeMEHTOB |—4 mnepuonoB lleprogudeckoil cUCTEMBI
xumuueckux anemeHtoB [[. M. MeHneneeBa, MCHONB3ysl TMOHATHS «s-, p-, d-
DIIEKTPOHHBIE opouTanmy, «IHEPreTUYECKue YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX COEIMHEHUN
110 IepuoaaM u rpynnam llepuoanueckor cucTtemMbpl XUMHUYECKUX deMeHTOoB [l. U.
MeHnpeneena;

c()OPMUPOBAHHOCTh ~YMEHHMHM  XapakTepu3oBaTh (OMUCHIBaTH)  0OIIKE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYLIECTBOBAHUE TE€HETUYECKON CBSI3U MEX]y HEOPraHWYECKUMH
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMHUPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKUE DPEAKIUU I10
pa3MyYHBIM TpPU3HAKAM (YUCIY U COCTaBYy pPEArMpyroIIMX BEUIECTB, TEIJIOBOMY
addexTy peakiuu, U3MEHEHHUIO CTENEeHEH OKHUCIICHHUS AJIEMEHTOB, 0OpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaanu3aTropa);

c(OPMUPOBAHHOCTh YMEHHMM COCTABIIATh YpPaBHEHUS PpEaKUUN pa3InUHbIX
TUIIOB, TIOJIHBIE M COKPALIEHHBIE YPABHEHUSI PEAKIMII HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TU PEAKLIMU UAYT 0 KOHIIA;



c(hOPMHUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKIAIOLIUE
KAUECTBEHHBI COCTaB pPa3JUYHBIX HEOPTraHWYECKUX BEIIECTB, pPAaclO3HABATH
OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BELIECTB;

chOpPMUPOBAHHOCTh ~YMEHHM  PAaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABICHUS AJICKTPOHHOrO OanaHca
ATUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
pEaKIuu OT Pa3INYHBIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(hOPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKUE TPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCThH MPEACTABICHUM OO0 OOIIMUX HAYYHBIX NPHUHIMMNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c()OPMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIEHHUS C HCIIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBa B PAacCTBOPE», OOBEMHBIX OTHOIICHUM Ta30B
IPU XMMHUYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O0bEMY OJHOTO M3 YYaCTBYIOLIMX B PEaKLUU
BEILECTB, TEIJIOBOro 3 (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMSI MAcCChI
BEILECTB, IPEBPAILLCHUS U COXPAaHEHUS SHEPIHH;

c(hOpMHUPOBAHHOCTh YMEHUM COOJII0/IaTh MIpaBuIa MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOJHATh XUMHUYECKUM
AKCHEPUMEHT (Pa3JIoKEHHUE MEPOKCUIA BOJOPOJa B MPUCYTCTBHM KaTalIM3aTopa,
ONpPENENIEHUE Cpedbl PpacTBOPOB BELIECTB C IIOMOINBI  YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOW pEaKIluH,
peakluy MOHHOrO OOMEHa, KayeCTBEHHbIE peakuu Ha cyib(ar-, KapOoOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBbHBIX 33134 0
TeMaMm «Metaey U «HeMeramib») B COOTBETCTBUHM C TpaBUJIAMHU TEXHUKH
0e30macHOCTH TIPH OOpAIEHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
NPEACTaBIATh PE3YNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (QOpMe 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peakiuil U (HOpMyIupoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(OpMAIUIO, TOIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOU
KOMMYHUKaIH, IHTepHET 1 ApyTHX);



chOpPMUPOBAHHOCTh ~ yYMEHHMI  COONIOAATh  TpaBUia  AKOJIOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIBHOCTH B IEIIAX
COXPAHEHHsI CBOETO 3JIOPOBBS M OKPY)KAIOIMIEH MPUPOIHOW CPEIbl, 0CO3HABATH
OITaCHOCTH BO3JCHCTBHS HA JKMBBIC OpPraHU3MBbI ONPEACIEHHBIX BEIICCTB, IIOHUMAs
cmbicn mokasarens [I/JIK, moscHATP Ha mpuMepax CHOCOOBl YMEHBIICHHS U
IPEIOTBPAICHHS KX BPEIHOTO BO3/ICHCTBUS HA OPTAaHU3M UYEIOBEKa,

Ui 00yYaroNIMXCs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIMHBIX METOAAX ITO3HAHWS BEIIECTB U
XUMHYCCKHX SBJICHHIA;

I CHENbIX W CcHa0OBUIANMX OOYYAIOMIMXCS: YMEHHE WCIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmyL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoanuecTBo 1yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB  TeM (uudposbie)
Ne n/n Konrtpoabnbie | IlpakTudeckue
NMPOrpaMMbIl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Teoperudeckne 0CHOBBI OPraHMYECKO XUMHUHU
[Tpenmet opranndeckoit xumuu. Teopus
1.1 CTPOEHHS] OPIraHUYECKUX COEAMHEHUN A. 3 0 0
M. byrneposa
Hroro no pazneny 3
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHble yrieBoOpOAbl — aJIKaHbI 2 0 0
HenpenenbHbie yriieBo10POIbI: aTKEHBI,
22 Pei YIICBOAOPOL 4 0 0
AJKaMEHbI, ATKUHbI
23 Apomatuyeckue yrieBo10poibl 2 0 0
24 [TpupoaHbIe ICTOYHHUKH YTIIEBOJOPOIOB U 3 | 0
' UX nepepadboTkKa
Hroro no pazneny 11
Pa3nen 3. Kuciopoacoaep:xaiiue u a30Tcojep:kaiiue OpraHuyecKue coeInHeHus
3.1 Cnuprel. @eHon 3 0 0
Anpneruasl. KapOOHOBBIE KUCTOTHI.
32 AACTHIBL Rap 3 1 0
CrnoxHbIe 3(OUpbI
33 VYrnesoabl 0
34 AMMHBI. AMUHOKHCIIOTHL. benku 4 1 0




Hroro no pazaeny

12

Pazjnen 4. Oprannyeckasi XuMusi 1 00111eCTBO

4.1 BuorexHonorus

4.2 [Imactmaccel. Kayuyku. Bonokna 7
Hroro no pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (ubp )
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMHH
Ctpoenue atoMoB. [lepuoauueckuii 3akoH
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 3 0 0
anemenToB /I. 1. Menpaeneera
12 CrtpoeHnue BemecTBa. MHOTOOOpasue 4 0 0
BEIIIECTB
1.3 XHUMHUYECKUE PEAKIINH 6 1 1
Wroro no pazneny 13
Pasnen 2. Heoprannueckas xumusi
2.1 Mertannsl 6 0 1
2.2 Hemerannst 9 1
’3 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX ) 0 0
BEIIIECTB
Hroro no pazaeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMUS 1 )KU3Hb 4 0 0
Hroro no pazaeny 4
OBUIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




HOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KonuyectBo yacos DIeKTPOHHBIE
Nen/m | Tema ypoka Beero Koutpoabubie | IIpakTnyeckue fI[:;:CHHH :gil;?;:‘:e —_
padoThI paboThI pecypcesl
1 IIpeamMeT opraHuYECcKOi XUMHUH. 1 0 0
2 Teopus cTpoeHus: OPraHUYECKUX COCAUHEHUI 1 0 0
3 Teopus cTpoeHus: OPraHUYECKUX COCAUHEHUI 1 0 0
4 AJIKaHBI. 1 0 0
5 AJIKaHBI. 1 0 0
6 AJIKEHBL. 1 0 0
7 AJIKEHBI. 1 0 0
8 Ankanuensl. Kayayku. 1 0 0
9 AJIKUHBL 1 0 0
10 ApeHsL. 1 0 1
11 IpupoaHsIii ras. 1 0 0
12 Hedtsb ncriocoOsl ee nepepaboTKH. 1 0 0
13 Kamennslit yromins u ero nepepaboTka. 1 0 0




14

KonTtponsHas paboTa mo Teme: "YriieBogopoasr'”.

15

OZIHO&TOMHLIC CITUPTHI.

16

MHoroaTomMHbIE CIIUPTHI.

17

denou.

18

Anbaeruasl 1 KETOHBI.

19

KapOoHOBBIE KHCTOTHI

20

Croxuble 3¢upsl . XKupsl.

21

YrneBoasl.

22

KontponpHas padora Ne 2 1o teme:
"Kucnopozacoaepxaiiyue OpraHui4ecKre CoeJUHeHUs "

23

AMWHBL. AHWIHH.

24

AMHUHOKHCIIOTEL benkm.

25

I'enernyeckast cBA3b MEXy KJIacCaMU OPraHUIECKUX
coenuHeHuil. [Ipaktudeckas pabora Ne 1
"N neHTudukanys opraHideckKux CoOeJMHEeHU".

26

KontpomsHas padora Ne 3 o Teme:
" A30oTCcoaeprKalire OpraHuuecKrue COeAMHEHHS .

27

buorexunosorus.

28

Krnaccudukarus nomumepos. cKkyccTBeHHBIE
MOJIUMEPBI.

29

CUHTETUYECKHE TIOJIMMEPBI.




IIpaxTrdeckas padota Ne 2 "PacioznaBanme

30 IIACTMACC ¥ BOJIOKOH". 1

31 Konrponbnas pabora Ne 4 3a kypc 10 xnmacca 1

32 [oBTopenue nodobIeHue no Teme: "Yriaesonopost” 1
IToBTOpeHue u 0000ImIEHNE IO TEME:

33 "Kucnopoaconepkaiue 1 a30TCoASpHKALIHE 1
coeanHeHus."
IToBTOpeHue u 0000ImIEHHUE IO TEME:

34 "Kucnopozacoaepxaliye 1 a30TcoaepKaiiie 1
coeanHeHus."

OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTtpoasHbie
padoTsbI

IIpakTnyeckue
padoThbI

Jlara
U3ydeHust

DJIeKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalus aToMOB

Ilepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMUYecKux aieMentoB /1. U.
MenneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYSCKHX DJIEMEHTOB M UX COSIMHCHUM 110
rpynmnam u nepuojam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB JI.J. MeHaeneeBa B
pa3BUTHHU HAYKH

Crpoenue BemecTsa. XUMU4eCKas CBSI3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BomopoiHas cBsA3b

BanenTHOCTB. DNEKTPOOTPULIATENBHOCTD.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOECHHUS

[TonsiTHE O TUCTIEPCHBIX CHCTEMAX.
WcTtrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 10715 BelecTBa B pacTBOpe

Knaccudukanus u HoMeHkIarypa




HEOPraHWYECKUX COeIUHEHUN. [ eHeTnueckas
CBSI3b HEOPTAHMYECKUX BEILIECTB, PA3JINYHbBIX
KJIACCOB

Knaccudukanus XuMU4ecKkux peakuui B
HEOPraHWYEeCKON U OPraHU4eCKON XUMUH.
3aKOH COXPAHEHUS MACCHI BELIECTB; 3aKOH
COXPaHEHHUs U NPEBPAILECHUS DHEPIUH IIPU
XUMUYECKHUX PEAKLMAX

Cxopoctb peakuinu. OOpaTuMble peaklnu.
XUMHUYECKOE PaBHOBECHE

10

[TpakTuueckas pabora Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKLUID)

11

DnekTponauTnueckas nuccounanus. [lonstue
0 BojiopoiHOM Toka3zatene (pH) pactopa.
Peaxuiuu nonnoro oomena. I'naponms
OpPTaHMYECKUX U HEOPTAaHUUYECKUX BEIECTB

12

OKHCINATENBHO-BOCCTAHOBUTENBHBIE
peaxuuu. [TonsaTue 00 anexrponuse
pacIuIaBoB U pacTBOPOB COJIEH

13

KontponbHas padoTa mo pazneny
((TCOpCTH‘-I@CKI/Ie OCHOBBI XUMUN»

14

Mertannsl, ux nonoxenue B [lepuoanueckoit
CUCTeMe XUMHUYecKux snemeHToB /1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKkue CBOMCTBa
METAaJUIOB

15

CnnaBbl METaJIIOB. DIEKTPOXUMUYECKHUH psit




HaIPSOKEHUN METAIUIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIITHUX
METaJIOB (HaTpUi, Kajaul, KaJIbIMi, MarHui,
AIIOMUHUI) U UX COEIMHEHUI

17

XUMHYECKUEe CBOMCTBA XpoMa, MEAN U UX
COEIMHEHNN

18

XnMHUYecKre CBOMCTBA IIMHKA, JKeJie3a U MX
COEIMHEHNN

19

[IpakTuueckast padora Ne 2. "Pemenue
9KCHEPUMEHTAIbHBIX 3314 110 TeEME
«Mertamib»"

20

Hemerasibl, MX MOJI0KEHHUE B
[Teprnoanueckol CHCTEME XMMUYECKUX
anemenToB /I. 1. Menaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21

dusnyecKkue CBOMCTBAa HEMETAJIOB.
AnoTponusi HeMETauIoB (Ha IpUMEpe
KHCTIOpoJia, cepbl, (hocdopa u yriepoaa)

22

XHUMHYECKUE CBOMCTBA FAJIONEHOB, CEPBI U X
COEIVHEHUN

23

XuMHYecKue CBOMCTBA a30Ta, (pocodpa 1 ux
COCIMHEHUN

24

XUMHUYECKUE CBOMCTBA YIJIEPOJa, KDEMHHUS U
UX COeINHEHUH

25

[IprMeHeHrne BaXKHENIITUX HEMETAJIIOB U UX
COEIMHEHNN

26

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teMe «HemMeTamely. BerauciaeHus mo




YPaBHEHUSAM XUMHUYECKUX PEAKLUI U
TEPMOXUMHUYECKUE PACUETHI

[IpakTuueckas padota Ne 3. «Pemienue

27 JKCIIEPUMEHTAIBHBIX 33/1a4 10 TEME 1
"HemeTasi"»

)% KonTponbhas padora no remam «MeTaibh» |
u «Hemeraiuib»

29 Heoprannueckue u OpraHM4ecKue KUCIoThl. |
Heoprannueckue u opraHndeckue OCHOBaHUS
AmMoTepHBIC HEOpTaHUYECKHE U

30 OpraHUYeCcKUe coeuHeHus. [ eneTnyueckas |
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB
Ponb xumun B 00ecriedeHIH YKOJTOTHICCKOM,

31 SHEPreTHYECKON M MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[TpencraBienus o0 OOIMMX HAYUHBIX

32 MIPUHIUIIAX TPOMBIIUIEHHOIO MOJIy4EHUs 1
Ba)KHEHIITNX BEIISCTB

33 YenoBek B MUpE BEIIECTB U MaTEPUAIIOB 1

34 XuUMUS U 310pOBbE YETOBEKA 1

OBHIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME




YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI IUIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU

HUHTEPHET
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