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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XMMUM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEbHON MPOrpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJIapCTBEHHOM
oOpazoBarensHoM ctangapte COO, ¢ yuérom KoHuenuuu npenojjaBanusi yaeOHOTO
npenaMera « XuMus» B 00pa3oBaTenbHbIX opranmuzanusix Poccuiickoit deneparuu,
pealn3yIoIuX OCHOBHbIE 00pa30BaTEIbHbBIE IPOTPAMMBI, U OCHOBHBIX MOJIOXKEHHIM
«Ctparerun pa3Butus Bocnutanus B Poccuiickoit ®denepanuu Ha nepuoa Ao 2025
roja» (Pacnopsixenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOrieit ctpareruy 00y4eHHsi, BOCIIUTAHUS U Pa3BUTHA 00y4YaIOIIUXCs CPEeICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABHIIN
koHnentyanbHbie 1osioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJIbTaTOB OOy4YeHUST U TpeOOBaHUN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XHWMHYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o011e00pa3oBaTeIbHON OpraHu3allud, SBJISETCS HEOThEMJIEMOM YacThlo MX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIONIMM DJTAallOM peau3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH LEHHOCTH KacaroTcs
MO3HAHMSI 3aKOHOB MPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHhI
YEJIOBEKA, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO
U MpUPOJHON cpene. Peanusyercs xumudeckoe oOpazoBaHue oOydarouuxcs Ha
YPOBHE CpeIHero 00111ero 00pa30BaHUs Cpe/ICTBAaMHU YU4eOHOTO MpeaMeTa « XUMUS»,
CoZlepKaHUE M TOCTPOEHUE KOTOPOTO OMNPENEIEHbl B MPOrpaMMe MO XUMHUHU C
y4€ToM crenu@uKkd HayKu XUMHUH, €€ 3HA4YCHHS B TO3HAHWHM TPUPOJABI U B
MaTepHaAIbHON KU3HU OOIECTBA, a TaKXKe C YUYETOM OOIIMX Ielel U MPUHIUIIOB,
XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CpEAHEro OOIIero
oOpazoBanus B Poccuiickoit denepauuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAET OCOOYIO0 POJb B
COBPEMEHHOW IMBHWIM3AIMHN, B CO3/IaHUMA HOBOW 0a3bl MaTepHUATbHON KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (()OPMHUPOBAHUE PAIIMOHATILHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTABIECHUS 00 OKpYXaloUEM MHpPE KaK O €JUHCTBE
OpUPOABl M YEJIOBEKAa, KOTOpPOoe (POPMHUPYETCS B XMMUU HA OCHOBE NMOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpPAa, OCO3HAHMUS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTsIMU TPUMEHEHUSI.



TecHO B3aUMOJAEHCTBYS C APYTMMHU €CTECTBCHHBIMU HayKaMH, XUMHUs CTajla
HEOThEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHas XMMHUsS Kak Hayka
CO3MJAaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HAIlpaBlIeHA HA pPELICHUE
rJI00aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHs YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM WENSIMU W TNPUHLUIIAMH CPEIHEr0 OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIN ypOBEHb
U3yYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOJIMMYI0 WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUA B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypCchl —
«Oprannyeckas xumus» U «OOmIass ¥ HEOPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUN W3 O0IIel XUMHUM) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NaHHOM CHUCTEMBI 3HAHUU IIPU HU3YyYECHUU
npeaMera oO€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOro00pasus
BEIECTB HA OCHOBE OOINIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxkanus KypcoB — «Opranunyeckas xumus» u «OOmas u
HEopraHuyeckas XuUMus» c@opMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0Ja K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOOyClIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IPEICTaBICHUN O CTpOEeHUHU BenlecTB. CBeeHus 00 H3y4aeMbIX B KypCe BeIlleCTBaxX
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKUA aKTHBHBIX
coequHeHurd. B Kypce  opraHmyeckom — XUMHM  IOJYYalOT  pPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTAaBICHUS O XUMMUYECKON CBS3M, KIAaCCU(PUKALIMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIAH.

[Tonq HOBBIM yrioM 3peHus B mpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3yUYCHHbIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan Hu (PaKTOJIOTMYECKUE CBEIEHUSI O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHu4eckas
XUMUSD» 00ydaromuMCsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIIUH,



rIIy0)Ke TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar011Ie | 10 0OBSICHSIOIIEH U TPOTHOZUPYIOICH.

Envnasg cucrema 3HaHUM O BaXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKKE O XUMHYECKHUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs TonoyHseTcs B Kypeax 10 u 11 kitaccoB anemeHTaMu
coZiepKaHUsl, UMEIOIMIMMU KYJbTYPOJIOTUYECKUN M TPUKIATHOM XapakTep. ITH
3HaHUS CMOCOOCTBYIOT NMOHUMAHHMIO B3aUMOCBSI3M XMMHUHU C JPYTUMH HayKaMmH,
packpbIBalOT €€ pojib B MO3HABATEIILHOM M MPAKTUUECKOM JAeSTEILHOCTH YeJIOBEKa,
CITOCOOCTBYIOT BOCIIUTAHUIO YBa)XKEHUS K MIPOIIECCY TBOPUECTBA B 00JIaCTU TEOPUU
U MPAKTUYECKUX MPUI0KEHUN XMMUM, TOMOTAIOT BBIIYCKHUKY OPUEHTHPOBATHCSA
B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpoOJIeMaxX, CBS3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIUBATh UHGOPMAIUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUS 3HAHUH,
pelIeHUs] UHTEJUICKTYaIbHBIX U SKCIEPUMEHTAJIBHBIX UCCIE0BATEIBLCKUX 3aj1ad.
B nienom comepkanue ydeOHOTO mpeameTa « XuMUs» JaHHOTO YPOBHS HM3YUYEHUS
OPHEHTUPOBAHO Ha (popMHpOBaHHUE Y 00YUAIOIIMXCSI MUPOBO33PEHUECKON OCHOBBI
Ui TIOHUMaHMusT (UIOCOPCKUX HJIeH, TaKuX Kak: MaTepuaJbHOe €IUHCTBO
HEOPTraHUYECKOI0 U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, IO3HABAEMOCTh MPUPOAHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
U PCIICHUS MPOTUBOPEUYHN MEXITy HOBBIMH (HaKTaMH H TEOPETUYSCKUMU
PEANOChIIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUH DKOJIOTUYECKUX MPoOIIeM, a
TaKkke Mpo0saeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUW U MaTEPUAJIOB.

B nnane pemieHus 3agay  BOCHHUTAHUS, Pa3BUTUA M COIMATU3ALIMU
00yJarommXxcsl MPUHATBIC TPOTPpaMMOM IO XHUMHUHM TOAXOJbI K OIPEACICHHUIO
COJCp)KaHUSI MW TIOCTPOCHMS TpeaAMeTa NpeaycMaTpuBalOT (GOpMUPOBaHHUE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBHM, UMEIOIMMNX 0a30BO€ 3HAUEHHUE JIJIS1 Pa3IUUHbIX
BUJIOB JICATEJIbHOCTHU: peEIIeHUs NpoOieM, TMOHWCKa, aHalm3a U 0o0paboTKu
uHpopManuu, HEOOXOJMMBIX JUISI TMPHOOPETEHUS ONbITa MPAKTHYSCKOW U
MCCIICIOBATEIbCKOM ACATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUHU
XHUMUH.

B mpakTtuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHmsl, TAK ¥ HA YPOBHE CPEAHETO 00IIero o0pa3oBaHus, MPU OMPEACICHUN
coZiepKaTeJIbHOM XapaKTEpPUCTUKK 1IeJIe HW3ydYeHHUs TMpeaMeTa HalpaBlICHUEM
MIEPBOCTEIICHHOW 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JEATEeIbHOCTH 4YeJIOBeKa U KaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH H3y4YeHU
MpeIMETa SIBJISIETCS BIIOJIHE OMPABIAHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJISIMU HU3Yy4YEHUS IMpeIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SIBIIAIOTCSA:

e (opMUpOBaHHME CHCTEMbl XHMMHYECKHX 3HAHMN Kak BakHeHIen
COCTaBJSIIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHME S3bIKa HAayKH, YCBOCHHE U IOHUMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEn
MX Pa3BUTHS U CTAHOBIICHHUS;

e (QopmMHUpOBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX I IPUOOPETEHUS YMEHU N
OPUEHTUPOBATHCSI B MHUPE BEIIECTB U XMUMHUYECKUX SIBJIICHUM, UMEIOIIUX
MECTO B IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOW KU3HU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JIEATEILHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OJKCIIEPUMEHTa, COOJIOJICHUEM  IPaBUI
0e3011acHOro OOpaIeHus ¢ BEIIECTBAMM.

Hapsny ¢ stum, comepkarenpHas XapaKTEpUCTHKA LEIEH U 3a]1a4 U3YUYEHUS
peaMeTa B IporpaMMe Mo XMMUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMU B CUCTEME CpeaHero obmiero odpazoBanus. Ceronns B
IPENoAaBaHUK XUMHH B OOJIBIICH CTENEHH OTAAETCS MPEIOYTEeHHE TPAKTUIECKON
KOMIIOHEHTE colepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I111€00pa30BaTeIbHOM OpraHu3aliy, BIIAJICIONIETO HE Ha0OpOM
3HaHWM, a (PYHKIIMOHAIBHOM TPAaMOTHOCTBIO, TO €CTh CHOCOOaMU U yMEHUSIMU
AKTUBHOTO MOJIYYEHHS 3HAHUU U MPUMEHECHUS UX B PEATbHOU KU3HU IS PELICHUSA
IIPAKTUYECKUX 3a7a4.

B cBs3u ¢ 5TUM 1IpU M3yUEeHUU npeaMeTa « XUMUs» JOMUHUPYIOIEE 3HAYCHHUE
IpUOOPETAIOT TaKUEe LETU U 337]a4H, Kak:

aganTanus oO0y4yarolUXcs K YCIOBUSM JTMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dopMupoBaHHE  UHTEIUICKTYyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO TPAMOTHBIX
pPELICHUN B KOHKPETHBIX XU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEILECTBAMHU U UX
IIPUMEHEHUEM;

dopmupoBaHne y OOy4arOmIMXCsA  KIIOYEBBIX  HABBIKOB  (KIFOYEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCATbHOE 3HAYEHUE I Pa3IU4YHbIX BHUJIOB
NESTENBLHOCTH: PElIeHUs MpoOJeM, MOoucKa, aHaIu3a U 00paboTKu HMH(POPMAIINH,
HEOOXOUMBIX ISl IPUOOPETEHHUSI OTIBbITA IEATETLHOCTH, KOTOpasi 3aHUMAET BAXKHOE
MECTO B NO3HAHMM XHMMHH, a TAKXKE Il OLECHKH C TO3WULHA DKOJIOTMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX IPOLECCOB HA OPraHNu3M
YeJI0BEKA U PUPOIHYIO Cpeny;



pa3BUTHE MO3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEHN 00yYarOIINXCS: CHOCOOHOCTH CaMOCTOSATEILHO IPUOOPETATh HOBBIE
3HaHUA M0 XUMUU B COOTBETCTBUU C KM3HEHHBIMU MTOTPEOHOCTSIMU, UCTIOJIb30BAThH
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTMU JIJIsl MIOUCKA M aHalih3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJIEP KaAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS1, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHWU U MPOBEACHUH XHUMHYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOMN
HAINPaBJICHHOCTH XMMHH, €€ BaKHOW POJU B PEHICHUH TIJIOOANBbHBIX MPOOIeM
PalMOHAIIBHOTO MPUPOIONOJIb30BAHUS, TOTIOJHEHUS SHEPIETUUECKUX PECYPCOB U
COXpaHEHUs1 NPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpe’KHOTO
OTHOIIEHUSI K TPUPOJE W CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM MJI TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYAIIHsIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHOM miaHe cpeaHero oOmero oOpa3oBaHUsS NPEIMET «XUMUD)
0a30BOro ypoBHSI BXOJUT B COCTaB MpeIMETHOM 00nacTu «EcTecTBEHHO-HAy4YHbIE
IPEIMETHD).

OO6miee ynco 4acoB, OTBEIEHHBIX JIJISl U3YUEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero odiiero oopazoBaHus, coctanisieT 68 yacoB: B 10 kitacce — 34 gaca (1 gac
B Hezenmo), B 11 kmacce — 34 gaca (1 gac B Heeno).

COJEPXKXAHUE OBYUYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKO XMMHUH

[IpeameT opraHnyecKol XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
IOJlyYEHUU HOBBIX BELIECTB M MaTepuajioB. Teopusi CTPOEHHsS] OpPraHU4YECKHX
coenunennit A. M. bBytnepoBa, e€ ocHOBHbIE NOJI0KeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKMX BemiecTB. lomoisiorusi, wu3oMmepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COEMHEHUAX — OJMHAPHBIE U KPATHBIE CBSI3U.



[IpencraBnenue o kiaccupukaluyu opraHnyeckux BeuiecTB. HomeHnknarypa
OpraHUYeCKUX COCJIMHEHMH (CUCTeMaThyeckas) ¥ TpPUBHAIbHbIC Ha3BaHUS
BAKHEHUILINX MPEICTABUTEIIEH KJIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKOMJIEHHE ¢ 00pa3l[aMHi OpraHMYECKHUX BEIIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICTMPOBAHUE MOJIEKYJ OPraHWYeCKUX BEIIECTB, HAOIOJIEHWE U OIUCaHUe
JEMOHCTPALIMOHHBIX ONBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEUIECTB MPH
HarpeBaHuH (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMW psf. Meran u 3TtaH —
IpOCTEUIINE MPENCTABUTENN AaJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOMICTBA
(peakiuu 3aMelleHus] U TOPEHUs), HAxXOXJEHUWE B MPUPOJE, MOJyUYEeHUE U
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTHUYECKHUI Psii. DTUIIEH U MPONUIEH —
OpocTeiline NpeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMUYECKHME CBONCTBA
(peakuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaaues-1,3 u MmerunOyrtanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U PEe3UHBL.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psijl. ALIETUIICH
— MPOCTEUIINIA NpPEICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUE H
XUMUYECKHE CBOMCTBA (pEaKkLMK T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), MOJYyYECHHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, cTpoeHue, QU3NYECKHE U XMUMHUYECKHE CBOMCTBA
(peakiuu raJIoreHUPOBAHUSI U HUTPOBAHUS), MOJIyYeHUE U MpUMeHeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  XuMmuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSA U HUMPOBAHUS), noyuenue u npumenerue. TOKCUIHOCTb apEHOB.
I'eneTnyeckas CBs3b MEXAY YIJIEBOAOPOJAMHU, NMPUHAMICKAIIUMU K Pa3IMYHBIM
KJIACCaM.

[IpuponHble UCTOYHUKHM YIiIeBOAOPOAOB. lIpupoaHbiii ras U IONYTHBIE
He(dTaHble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUHM, KaTalUTHYeCKHil), nuponu3. [Ipomykrsl
nepepadoTKu HepTH, UX MPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITy. KamMeHHbBIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3liaMy MIacTMACC, KayuyyKOB M pe3uHbl, Kosuiekuuu «Hedtby»
U «YTOIbY», MOJAEIUPOBAHUE MOJEKYJ YIJIEBOAOPOAOB U TaJIOr€HONPOU3BOIHBIX,
POBEICHUE MPAKTUYECKOW PabOThI: MOJYyUYeHHUE STUJICHA U U3yUYEHHUE €0 CBOMCTB.




Pacuérnble 3anaumn.

Boluucnenuss mo ypaBHEHMIO XHMHMYECKOW peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMy MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WK MPOIYKTOB PEAKIUN).

Kucsiopoaconepskamue opraHudecKue coeJMHeHust

[IpenenpHble OOHOATOMHBIE CHOUPTBL. METAaHON W 3TAHOJ: CTPOCHHUE,
dbu3uYeckre M XUMHUYECKHE CBOMCTBa (peakiMd C AaKTUBHBIMU MeTajllaMH,
rajoreHoBOJIOPOJIaMH, TOpPEHUE), NpUMEHEeHHE. BoIopoJHbIE CBA3U MEXKIY
MOJIEKyJIaMu CUpPTOB. JlelicTBUE MeTaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroaToMHbl€  COUPTHL. DTWICHTJMKOIb U  [JIMUEPUH: CTPOCHHUE,
dbuznueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTajlylaMU, Ka4eCTBEHHAs pEakiusi Ha MHOrOaTOMHBIE CHUPTHI). [lelicTBue Ha
opranus3M yenoBeka. [[pumeHneHue riaunepuHa u STUICHTJINKOIS.

deHon: cTpoeHHE MOJIEKYNbl, (QU3NYECKUE M XHUMUYECKHE CBOMCTBA.
Toxcuunocth perona. [lpumenenue gpenona.

Anpneruapl U Kkemowuwvl. DopManpleruj, alUeTAIbACTHN: CTPOCHUE,
dbu3uYecKre U XMMUYECKHE CBOMCTBA (pEaklUM OKUCICHHS U BOCCTAHOBJICHMUS,
KAue€CTBEHHBIC PEAKIINN), OJyYCHUE U TPUMEHECHHUE.

OHOOCHOBHBIE MpEETbHBIC KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYyCHAs
KHUCIIOTBI: CTPOCHUE, (PU3NUECKHUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OoOIIUe s
KJIacca KUCJIOT, peakius dTepuduKaIum), nojydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, KX MOIOIIIEE JICUCTBUE.

Cnoxnble 3¢pupbl Kak MPOU3BOJHBIE KapOOHOBBIX KuUCIOT. [waponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKHPOB.

VYraeBoasl: cocTtaB, kjaccuukamus — yrieBojoB  (MOHO-, AM- U
nojucaxapujibl). I'roko3a — mpocTernii MOHOcaxapua: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOJIEUCTBHE C TUIPOKCHIOM
menu(Il), okucienne aMmMuadyHbIM pacTBOPOM okcua cepedpa(l), BocctaHoBIeHUE,
OpOXeHHUE TITI0KO03bI), HAX0XKEHUE B MPUPOJIE, MPUMEHEHNE, OMOJIOrHYecKas poJib.
dotocunTte3. OpyKTo3a Kak U30MEP TIIHOKO3bI.

Kpaxman u nemnono3a kak npupojHbeie nojduMepbl. CTpoeHue Kpaxmaina u
HeuToNIo3bl.  Du3nueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THUApPOIH3,
KaueCTBEHHAsI PEAKIIUs C HOJIOM).

DKCIEpUMEHTAIbHbIE METOJIbI M3YyYEeHHUS BEHIECTB W HMX MPEBpalICHUN:
pPOBEICHNE, HAOJIOJCHUE W OMHCAHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIC PEAKIUUA OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIA
okcugoM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aUMOJECUCTBUE TJIMIIEPUHA C



ruapokcuiom menu(Il)), anpnerugoB (OKMCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumgpoxcumom wMenu(Il), BzammopaeicTBUE Kpaxmana C HOJOM),
NIPOBEJICHHUE MPAKTUIECKON pabOThI: CBOMCTBA pACTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Beluucnenuss mo ypaBHEHHMIO XHWMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIEeCTBA MJIM MPOJYKTa PEaKIMHU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIICCTB HIIH MTPOYKTOB PEAKIINH).

A3oTcoeprkaliie OpraHn4eckiue CoeMHECHNUS.

AMMHOKHCIIOTHI KaKk am(pOTEepHbIE OpraHuueckue coeauHeHus. dusndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMepe TimiuHa). buomornyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTunapl.

benku Kak TMPUPOJHBIE BBICOKOMOJICKYJIIpHBIC cOoeaMHECHMS. [lepBUuHas,
BTOpHYHAsA M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJKOB:
TUAPOJIA3, ICHATYPAIHsl, KAYECTBEHHBIC PEAKIINHN Ha OCJTKH.

DOKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIeCTB W UX MpeBpaIleHUi:
HaAO0JII0ICHUE U ONMKMCAHUE IEMOHCTPAILIMOHHBIX OMBITOB: JeHATypalus OCIKOB MpU
HarpeBaHWM, [IBETHBIC PEAKIIUH OCITKOB.

BbicokoMoJIeKy IsIpHbIE COeTUHEHH S

OCHOBHBIE TOHSATHSI XMMHUH BBICOKOMOJICKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIUMEPHU3AIUU, CPEAHSIS MOJIEKYJIIpHas
macca. OCHOBHBIE METOJIbl CHHTE32 BBICOKOMOJCKYJISPHBIX COCAMHEHUNH —
MOJTUMEPU3AIIHS U TTOJIMKOHICHCAIIHS.

OKCIEPUMEHTAIBHBIC METOJbl HW3YYCHHUS BEIIECTB W WX MPEBpaICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMy MPUPOIHBIX M UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXIIpeAMETHBIX CBS3CH NPHU U3YYCHUH OPTaHUYECKONW XUMUH B
10 kiacce OCYIIECTBISIETCS YEpe3 MCIOJIb30BAHME Kak OOIIMX €CTEeCTBEHHO-
HAYYHBIX TOHATHM, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMU JUISI OTIEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC ITOHSATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHS, aHANU3, CUHTE3, KiIacCU(PHUKAIMs, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEpEHUe, YIKCIIEPUMEHT, MOJICTTUPOBAHHE.

®duzuka: Marepus, OHEprus, Macca, aToM, DJJIEKTPOH, MOJIeKyJa,
SHEPreTHYECKUd YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, (PM3UYCCKUE BETUIHHBI U SAMHUITBI UX U3MEPEHUS.

buonorus: kmerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOJOTHYECKH aKTUBHBIC BeliecTBa (O€IKU, YIJIEBOIBI, KHUPBHI,
dbepMeHTHI).



I'eorpadus: MuHEpanabl, TOPHBIE MOPOJBI, IMOJE3HBIE HCKOMAeMbIE, TOILIMBO,
pECYpCHI.

TexHONoTusl: THUILEBbIE MNPOAYKThI, OCHOBBI PAalMOHAJIBHOIO MHUTAHUS,
MOIOIIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE MPENAPAThI, MATEPUAIIBI U3
HMCKYCCTBEHHBIX 1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKUM dJieMeHT. AToM. Sapo aroma, H30TOMBL. DJEKTPOHHAS
000s10yKa. DHEpPreTuuecKrue ypoBHH, MOAYPOBHU. ATOMHbIE opOuTtanu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH paclpeefieHUs] 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOHPUTYPAIHS aTOMOB.

[lepnonnueckuii 3akoH U Ilepuonnyeckas cucrema XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U [lepuoguueckoil cuctembl
xuMudeckux aneMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUA CBOWCTB XUMHUUYECKHX 3JJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX M CIIOXHBIX BEIIECTB MO TPYMIaM U MEPHOJIaM.
3HaYeHUE NEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHMYECKass CBs3b. BHAbI XWMHWYECKON CBSI3U
(koBaJIeHTHAsI HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XUMHUYECKON CBA3M (OOMEHHBII U  JIOHOPHO-
aKkienTopHslii). BogopoaHas cBs3b. BalneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO UM HEMOJICKYJISIDHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIMbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT THUIA KPUCTAJUIMYECKON PELIETKH.

[Ionsatne o mucnepcHbIX cucTteMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1011 BEIIeCTBa B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COEMHECHUM. Howmenknarypa
HEOPraHUYECKUX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAICKAIIUX K PA3IUYHBIM KJ1accaM.

Xumudeckas  peaknusa.  Knaccudukammss — XMUMHUYECKHX — peakIuid B
HEOPraHUYECKOW U OPraHUYEeCKOW XHMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUHU TP XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. Xumudyeckoe paBHoBecue. DakTopbl, BIUSIOMIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlarenbe.



Dnektponutuyeckas aucconuanus. CuiabHbIe U ciiadblie d5ekTponuTsl. Cpena
BOJHBIX paCTBOPOB BEIIECTB: KUCHAs, HEUTpaIbHas, IIEITOYHAS.

OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINU.

DKCHEPUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB M HX NPEBPALICHUN:
neMoHcTpanus Tabnun «lleproauyeckas cucrtema XuMu4eckux 3meMmeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEeN KPUCTAUIMYECKUX PEMIETOK, HAOII0JEeHUE U
OTMHUCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C MOMOIUIBI0 YHUBEPCATLHOTO MHAUKATOPA, PEaKIIMi HOHHOTO 0OMEHA), TPOBEICHUE
PaKTUYECKON paboThl « BiusiHue pa3nudHbix GakTOPOB HA CKOPOCTh XUMUYECKOU
peakuum».

Pacuétnrble 3amaun.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEAKIUN, B TOM  YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCTIOJIb30BAHUEM MOHATHS «MACCOBAs JOJIS
BEILIECTBAY.

Heopranuuyeckast xumusi

Hemerannel. Ilomoxkenne HemeraymoB B Ilepuomuueckont  cucreme
xumuueckux sneMeHtoB [[. M. MenpaeneeBa U1 0COOEHHOCTH CTPOCHHSI aTOMOB.
du3nyecKkrue CBOMCTBA HEMETAIIOB. AJIIOTPONHUS HEMETalIoB (Ha mpuMepe
KHCJIOPOJIa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXKHEWIIIUX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpeMHHs)) U HMX  COCAMHEHUU  (OKCHJOB,
KHUCJIOPOJICOJICPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.

Merannel. Ilonoxenne meramioB B llepuoanueckoil cucteMe XMMHUYECKUX
sanemeHToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTaiuioB. O0mue ¢uzndeckue cBoiicTBa MeTayioB. CIuiaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUN PsAJT HAMPSHKEHUI METaJIOB.

XHWMHUYECKHE CBOMCTBA BAKHEHINMX METAUIOB (HATPHWH, KaJHi, KaJbIUH,
MarHui, amoMUHUHI, [IUHK, XPOM, JKEJIE30, ME/Ib) U UX COCTUHEHUH.

O6mume cnocoObl MoiayyeHus MeTaioB. [IpruMeHeHue MeTamioB B ObITY U
TEXHHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB M HMX MPEBPALCHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAJIOB, pEIICHUE
AKCIEPUMEHTAJIbHBIX 3aja4, HaOJI0JICHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THIPOKCHUJIA aTIOMUHHUS C PACTBOPAMHU
KHUCJIOT U IIEJI04Yei, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAJIOB).

PacuérHble 3anaumn.



Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€rsl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecrieueHUH 3KOJIOTMYECKOW, SHEPTeTUYECKOW U THILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMIHMHBL. [loOHSATHE O HAyYHBIX METOJaxX MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIIHII.

[IpencraBnenuss 00 oOOMMX HAYYHBIX MPHHIMIAX [POMBIILICHHOTO
NOJIyYEHUS BaXKHEHIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEPUANIOB: BAKHEHUIIME CTPOUTEIbHbBIC
MaTepualibl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEepaMmHKa,
MaTepHuaibl JUIsl 3JEKTPOHUKH, HaHOMAaTEpHallbl, OPraHUYECKUEe M MUHEpaIbHbIE
ya00peHus.

XAMHSI W 310pPOBBE YEJIOBEKA: IPABHUJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO KCIOIb30BaHUS MPENapaTOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzamuss  MeXnpeaIMETHBIX  CBsi3ed TpU  HW3yYeHMH  OOmed u
HEOPraHM4ecKorM XuMHH B 11 Kilacce OCyILECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OoOlIMX €CTEeCTBEHHO-HAYYHbIX TMOHSATUH, TaK W TMOHATHM, SBISIOMIUXCS
CUCTEMHBIMH JJIs1 OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTecTBEHHO-HAyUHbIE MOHATHA: HAY4YHBIA (PaKkT, TMIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KiIacCupuKalusi, NepUoJAUYHOCTh, HaOIIOICHHE,
AKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.

®duszuka: mMaTepusi, SHEPTUsl, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH,
U30TOM, PAIUOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperatHoe COCTOSIHHE BEIIECTBA, (PU3MUECKHE BEIMYUHBI M €IUHUIBI X
U3MEPEHHUs, CKOPOCTb.

buonorusi: kierka, opraHu3M, J3KocHcTema, Ouocdepa, Makpo- U
MHUKPORJIEMEHTBI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

I'eorpadus: muHEepanbl, TOPHBIE MOPOABI, MOJIE3HBIE MCKOMAeMble, TOTUIUBO,
pecypchl.

TexHoyorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METAJLUIYPIHsl, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEpPHANIOB, CEIbCKOXO3SHUCTBEHHOE IIPOU3BOJICTBO, MHUIIEBas
IPOMBIIIEHHOCTh,  (papMalieBTHUECKasi  MPOMBILUIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX IpenapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHAJIOB,
JIEKTPOHHAs MPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmmMMucss MPOTpaMM  CpeIHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M NOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-IESITEIBHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKOM HIAECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIU4Yue MOTUBALIMU K 00YUEHHUIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENBHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIUMH LEIOCTHON
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJIM4YUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3YNbTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCHHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJieajaMd POCCHUHCKOr0 TPaKJAHCKOro OOIecTBa, MPUHIATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUA JUYHOCTH
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[TO3HABATEIIbBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaronuxcsi o peajausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIE B
YacCTHU:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIEHHI B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM ACATEIHHOCTHU MPU CO3TaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YUeOHBIX U MMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAJU3€ PA3IMYHBIX BUJIOB YUEOHOU A€ TEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAydyHOMY HaCIEIUIO
OTE€YECTBEHHON XUMMHHU,

YBOXEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHUH U TPAKTUYECKOTO
NPUMEHEHUS! XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUSI HAYKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPyAa YUYEHBIX U PAKTUKOB;

MHTEpeca U NMO3HaBaTEIbHBIX MOTUBOB B MTOJIYYE€HUH U MOCIETYIONIEM aHATU3E
uHGOPMAITH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEIECHNUS;

CITOCOOHOCTH OIEHUBATh CUTYyallMH, CBA3aHHBIC C XUMHUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEAECHUE M TOCTYIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE TMOCJEACTBUNA 3THUX
MOCTYTKOB;

4) popmMupoBaHHS KYJbTYPHI 310POBbS:

MOHUMAaHUSl IEHHOCTEH 3I0pOBOrO0 U  0Oe30MacHoro ooOpasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3MdyecKomy u
MICUXUYECKOMY 370POBbIO;

coOnro/IeHns MpaBuil O€30MacHOro OOpallleHuss ¢ BEUIECTBAMU B OBITY,
MTOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMSI TIOCJICICTBUN W HENPUSTUS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NESATeIbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM W  JpPyrux BHUAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]a4
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuii pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOH TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejle, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE AKOJOTHUUYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa eI TEIbHOCTH AKOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
NpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUs
MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
MBWIN3ALUN: B €€ TYMaHUCTUYECKOW HAITPaBIECHHOCTH U BAXKHOM POJI B CO3JaHUU
HOBOM ©0a3pl MaTepualbHOW KYJIbTYphl, pEIIEHUH TIJI00albHBIX TIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCIEUIHOTO TPYa U SKOJIOTHYeCKH KOM(POPTHOM KU3HU KAXKOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJTydyaeMble 3HAHUS JJIS aHAJu3a U OOBSICHEHUS SIBIICHHM OKPYIKAIOIIEro MUpa U



MIPOUCXOAIINX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE Hay4HBIX ()aKTOB U IMCIOIINUXCS JTAHHBIX C [EJIBIO MOTYYCHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIIOJIB30BAaTh XUMHUYCCKHAC 3HAHUSA IS
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K IO3HAHHIO M UCCIICIOBATEIbCKON ACSITEITbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEPhIBHOMY OOpa30BaHUIO U
caM000Opa30BaHHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIAMH;

MHTEpEca K OCOOCHHOCTSAM TpyJAa B pasnudHbIX chepax mpodeccruoHambHOM

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XHUMHUs» Ha
YpOBHE CpeAHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HAYMMBbIE 1St dhopmupoBaHUsI MHPOBO33PEHUS 00yJaroIMXCs
MEXIUCIUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeONU(PUKY METOJOB TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHs, SBICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEeOopUsi, UCCE0BAHNE, HAOIIOICHUE, U3MEPEHHE, DKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHBbIE yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJISITUBHBIE), o0ecIeunBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATILHON KOMIETEHIIUU 00yYarOIINXCs;
CIIOCOOHOCTH o0yJaronmxcs MCTIOJIh30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA M YHUBEpCAJIbHbIE YUEOHbBIE
NEUCTBUSA B II03HABATEIIBHOW M COLMAIIBHON MPAKTHUKE.

MeranpenMeTHble pe3yabTaTbl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4€OHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JNEUCTBUSIMU.

OBiaaenue YHHBEpPCaJIbHBIMH Y4eOHBIMH NMO3HABATEILHBIMU
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYecKHe IeicTBUS:

CaMOCTOSITENIbHO  (OpMyIMpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENATh LENH JCATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEIISIMU;

UCIIOIB30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOI'O MBILUICHUSA —
BBIJICJIATh XAPAKTEPHBIC NPU3HAKU MOHATUN M YCTAHABIMBATH UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHS JJII OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

yCTaHAaBJIUBaTh MPUUYMHHO-CIEJICTBEHHBIC CBS3M MEXKIAY H3y4aeMbIMHU
SABJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

MPUMEHATh B MPOIIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHUH CUMBOJIMYECKUE
(3HaKOBBIE) MOJIECIIH, PEOOPA30BHIBATE MOJCIIBHBIC MPEACTABICHUS — XUMUUCCKUN
3HaK (CUMBOJI) 3JIEMEHTa, XUMHUUecKas (popMyia, ypaBHEHHE XUMUUYECKON peaKIuu
— MpU pElICHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH
Ha3BaHHBIE MOJICJILHBIC MPEJICTABICHUS JIJIs BBISBICHUS XapAaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkum;

bopMyIIHPOBATH 1SN U 33/1a4l UCCIICTIOBAHUS, HCIIOIb30BaTh IIOCTABIICHHBIC
U CaMOCTOSITeIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYCHUYCCKUX AKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOJATh 32 XOJIO0M
mporiecca, CaMOCTOSATENIbHO IPOTHO3UPOBATH €ro pe3yibrar, (opMyJIupOBaTh
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEAOBaHUSA,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NESTEILHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJ/IOB PEUICHUS MPAKTUYECKUX 33/1a4, TPUMEHEHHUIO PAa3JIUYHbIX METO/IOB
MO3HAHUSL.

3) padora ¢ uHpopmanuei:

OPMEHTUPOBATHCSI B PA3IWYHBIX HCTOYHHUKAX HHpopMamuu (HAy4HO-
MOMyJISIpHAs JIUTepaTypa XUMHUYECKOTO COJICp)KaHUsI, CIPABOYHBIE IOCOOHS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHbOpMAlIUM, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
uHpopmalmu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA IPH PAbOTE C XUMUIECKOU
uHbopMaIueil: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHEe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJISAHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiH
JIUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS NPETIOKEHHON 3a]auH;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILIECTB, pealu3alui y4eOHOro npoekra u (opMyIupoBaTh BBIBOJbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NESITENIbHOCTh, Ompefensas €€ I1eld W 3aJaud, KOHTPOJUpPOBaTh U IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACHUCTBUN mNpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pelIeHHs C Y4YETOM IMOJyYEHHsS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalIn3a
Y CaMOOLICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU TPUPOJIBI,



B (OPMUPOBAHUU MBIIUICHUSI W KYJIbTYpbl JHUYHOCTH, €€ (QPYHKIMOHAIBHOU
IrPaMOTHOCTH, HEOOXOIMMOM Ui pelIeHUsl MPaKTUYECKUX 3a/1ad U HKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3[I0POBbIO U PUPOJIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIFOYACT:
OCHOBOINOJIATAIOIINE TOHATUS (XMMHYECKHUWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIN 00bEM, YITIEPOIHBIN CKeIeT, PYHKIMOHANIbHAS TpyMIa, paguKal,
U30MEPHS, U30MEPBL, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPO
U a30TCOJEPKAIIME COCAUHEHHS, MOHOMEpP, IOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCJIMHEHHUSI); TEOPUU M 3aKOHBI (TEOpusi CTPOEHUs
oprannueckux BemectB A. M. ByTiepoBa, 3akKOH COXpaHEHHs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeXKaIMEe B OCHOBE IMOHUMAHUS NPUYUHHOCTH W CHCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOJOTMYECKHUE CBEJIEHHWS O CBOWCTBAX, COCTAaBE, MOJYyYCHUH H
0€30MacHOM HCIIOJIb30BAaHUN BAXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC TPHU3HAKH TOHSATHH,
YCTaHaBJIUBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS HPHU
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTaHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyaT OpPraHMYECKHMX BEIIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
V3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHMX BELIECTB Ui WJUIKOCTPALUU HX
XUMUYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIWBATh MPUHAJIEIKHOCTh H3YYEHHBIX
OPraHWYECKUX BEHIECTB IO HMX COCTaBy MW CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynmne COeAuHEHUN (YrJIeBOJOPOABI, KHUCIOPOA U  a30TCOJEpIKaIIne
COEAMHEHHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb KM Ha3BaHUS MO
cuctematudyeckoit Homenkiarype (IUPAC), a taxke NpUBOAUTH TpUBHAIbHBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJICH,
ATUJICHTIIUKOMb, TIUIEpHUH, (HEeHoN, (opManbAeTh, amneTaabIerua, MypaBbUHAS
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBASI KUCJIOTA, III0K034,
bpykTO3a, KpaxMal, IeJITI0103a, TIUIKH);

c(hOPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHJABl XUMHYECKOW CBSI3U B
OpTraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUS TPUMCHSTH TIOJOXKCHHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. BytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTePU30BaTh COCTaB, CTPOCHUE, (HU3UUECKUE
U XMMHYECKHE CBONCTBA THUIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPONUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTunoyTaaueH- 1,3, 6eH30J1, METaHOJ, 3TAaHOJI, STUJIICHIJIMKOb, TJULEPUH, PeHOII,
areTanbAeTH, MypaBbUHAS U YKCYCHAsI KHCIIOTHI, TIIOK03a, Kpaxmal, IeJITI003a,
AMUHOYKCYCHasi KHMCJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XWMHUYECKHUX PEAKIHUM € HCIOJIb30BaHUEM
CTPYKTYPHBIX (HhOpPMYJ;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOIHOTO
CoIpbs (He(Th, MPUPOIHBIN Ta3, YTOjh), CIIOCOOBI UX MEPEePabOTKH U MPAKTUIECKOE
IpUMEHEHUE TPOYKTOB MEpepadOTKu;

c(hOPMHPOBAHHOCTh YMEHHH TPOBOJUTH BBIUMCICHUS T0 XUMHYECCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJIHOTO BEIECTBA WUJIM MPOIYKTa
PEaKIMK MO U3BECTHBIM Macce, 00hEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHHUI BIAJIETh CUCTEMON 3HAHUNA 00 OCHOBHBIX
METOJ/IaX HAyYHOTO TMO3HAHUS, UCTIOJIb3YEMbIX B XUMHUH TIPU MW3yYCHUH BEIIECTB U
XUMUYECKUX SBICHUHN (HAOJIIOJECHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BaHUS XUMUYECKOU
NOCYJIO W JTabOpaTOPHBIM OOOPYIOBAaHWEM, a TAaKXKE TMpaBWIa OOpaIIeHUs C
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1aO0OpaTOPHBIX
XUMHYECKUX OMBITOB;

c(hOPMHUPOBAHHOCT, yMEHUH ITUTAHUPOBATH W BBITONHATH XHUMHYCCKUI
AKCIEPUMEHT (MIPEBpaIlEHUs] OPTaHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJIyYEHUE
ATUJICHA U U3YYCHHE €T0 CBONCTB, KAYECTBEHHBIE PEAKIINN OPTaHUYECKHUX BEIIECTB,
JieHaTypalys OeJIKOB MPU HArPEBAHHH, IIBETHBIC PEAKIIMK OETKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKMA O€30MacHOCTH NpH OOpalleHUUu C BEIIECTBAMHU U
Ja0opaTopHbIM  000pYyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHYECKOIO
JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEaKUUil Hu
(dbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpopMalMio, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEJCTBa MacCOBOM
uH(popmaiuu, HTEpHET U Apyrux);

c(OPMHUPOBAHHOCTh  YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECCKHU
11eJ1eCO00pa3HOr0 TOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIENISIX
COXpaHEHUsI CBOErO 3J0POBBbS U OKPYXKAIOIIEH MPUPOMHON Cpelibl, OCO3HABATh



ONACHOCTh BO3ACHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPENEIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMmbIcia Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBpAICHUsS HX BPEIHOIO0 BO3JEHCTBUS HAa OPraHU3M
YeJI0BEKA;

JUIS 0OYYarOIIUXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37[0pPOBBS: YMECHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX II03HAHUS BEIICCTB U
XUMHYECKUX SBJICHUM;

JUISL CJIETBIX M CIAa0OBUASIIMX OOYYaloIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3anmucn XuMuIecKux

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHUSI Kypca «OOImas u HeopraHudeckas
XUMUSD» OTPaXkKakoT:

c(OPMHUPOBAHHOCTh  TPEJCTABICHUNA: O XHMHYECKOW COCTABIISIIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU ITPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUSI W KYJIbTYpbl JUYHOCTH, €€ (PYHKIHMOHAIBHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUs MPAKTUYECKUX 3a]lad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOLIEHUS K CBOEMY 3[I0POBbIO Y PUPOJIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUA (XUMUYECKUU BJIEMEHT, aToM, W30TOom, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJla, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsT CBS3b
(KOBaJIeHTHAsI, MOHHAsS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl XUMHUYECKUX  PEAKLUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOIUTUYECKAST JUCCOLMALINS, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCThH
XUMHUYECKON peakiuu, XUMUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconumanuu, nepuoandyeckui 3akon [l. M. Menpaeneena,
3aKOH COXPaHEHMSI MAaCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTHU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE NMOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCMOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM IEITEILHOCTH YETIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSITHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHHUIA;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHusi (HOpPMYJ BEIMIECTB M  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,



cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIbHBIX
HEOPraHWYEeCKUX BEHIeCTB (yrapHbld Tra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HEeTallIEHast U3BECTh, MUThEBAs CO/A, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUW ONPEAEISATh BaJIECHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIIEMEHTOB B COEAMHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMUecKasi, BOJAOPOJIHAS) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTH YMEHUI YCTaHaBIIMBATh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpPEAeNEHHOMY Kiaccy/TpyIie
COEIMHEHMUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICI MEPUOANUECKOr0 3aKoHa [l.
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB llepmonnueckon cucTteMsl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, HWCHONB3ys IOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH
WU3MEHEHUsI CBOMCTB XMMHMUYECKUX DJIEMEHTOB U UX COCAMHEHUM IO TMepuojaM u
rpynnam Ilepuoanueckon cucremsl xuMudeckux emeHToB [1. 1. Menneneesa;

c(hOPMHUPOBAHHOCTh YMCHHMI  XapaKTepu3oBaTh (OMHCHIBATH)  OOITUE
XUMHUYECKUE CBOICTBA HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXK]Yy HEOPraHUYECKUMU
BELIECTBAMHU C MTOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEaKLIU;

c()OPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUUU I10
pa3JIMYHBIM TPU3HAKAM (YUCIYy M COCTaBy PEarupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, O0OpaTUMOCTH
peaKkiMK, YYacTUIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBJIATh YPABHEHMSI PEAKLHMA pa3IuYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIUM MOHHOTO OOMEHA, YUUThIBas
YCJOBUSL, TPU KOTOPBIX ATU PEAKIINHU UAYT JI0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOATBEPKIAIOUTUE
KaueCTBEHHbIM COCTaB pPAa3jIMYHbIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BELLECTB;



c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUNA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOrO OanaHca
3TUX PEAKLIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pPEeaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHNUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHeITHEero Bo3aeicTsus (npunnu Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO IPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHSI C HCIOJIb30BaHUEM
MOHSATHS «MACcCOBas 10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIIEHU ra30B Mpu
XUMUYECKUX PEaAKIUAX, MACChl BELIECTBA WM O00BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOUIMX B pEaKIUU
BEIIECTB, TEIJIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHU COOIIOIaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
nocyol M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuiIa OOpaIieHHus C
BEIIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1aO0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHATH XUMHYECKUN
AKCIIEPUMEHT (Pa3jloKeHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENENEHUE Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBHOIO
WHMKATOpPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInu,
peakiMy HOHHOTO OOMEHA, KauyeCTBEHHbIE pPEaKIuu Ha cyib(ar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a1ad 10
TeMaM «Metamb» U «Hemeramibny) B COOTBETCTBHM C MNPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIIEHNHN C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
OPEICTaBISITh PE3yJIbTaTbl XUMHYECKOI'O 3KCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakiuii U (OpMyIUpOBATh BHIBOABI HA OCHOBE
3TUX PE3yJIbTaTOB,;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHaJU3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYyHUKaluu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  CcOONIOJaTh  MpaBWJIa  JKOJIOTHYECKU
1EeJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEITEIBHOCTH B IEJSIX
COXpAHEHUsI CBOEro 3J0POBbS U OKPYKAIOIIEH NPUPOTHOM Cpeabl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS HA )KUBbIE OPraHU3MBbI OIIPEIEIEHHBIX BEUIECTB, TIOHUMAs



cmbeicn mokazarens [IJIK, mosicHaTe Ha mnpuMepax crnocoObl YMEHBIICHUS U
IIPEIOTBPALLECHUS UX BPEAHOIO BO3IEMCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsli ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX H  CIAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
pensedHO-TOUEHHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosaunuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue

Ne (uupoBbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTnyeckue

n/n Bcero o0pa3oBaTejibHbIE
NMPOrpamMMbl padoThI padoThI

pecypcbl

Pasznen 1. Teopernueckue 0CHOBbI OPraHHM4YeCKOM XUMHHU

1.1

IIpenmer
OpraHUu4YeCKOu
xumuu. Teopus
CTPOCHUSA
OpraHUYECKHUX
coenuHeHu A. M.
bytneposa

Hroro no pazgeny

Pasznen 2. YrieBoaopoasbl

2.1

[Ipenenbusie
YTIEBOIOPOABI —
AJIKaHBI

2.2

Henpenenbaeie
YTJIEBOJOPOABL:
AJIKEHBI, AJIKAIUCHBI,
AJIKUHBI

23

ApoMatndeckue
YIJIEBOJOPOIbI

2.4

[IpupoaHbie




HMCTOYHUKH
YTIIEBOAOPOIOB M UX
nepepadoTka

Hroro no paszneny 13

Pasznen 3. Kuciaopoaconepsxamniue oprannyeckie coeJuHEeHUs

3.1 Crnuptsl. ®enon 3
AJNLIeruael.
39 KapOoHoBsie 7
KkucnoThl. ClI0XKHbBIE
3¢hupsI
3.3 VYrineBoanl 3 2
Hroro no pazneny 13

Pa3znean 4. A3oTconepxainiue Oprannyeckue coeIuHeHus

AMUHEL
4.1 AMHUHOKHCIIOTEI. 3
benku
Hroro no pazneny 3

Pa3pnen 5. BeicOKOMOJIEKYISIpHBIE COCIUHEHUS

51 [Imactmaccel. )
' Kayuyku. Bonokna
Hroro no pazneny 2
OBUIEE KOJIMYECTBO 34 3

YACOB I10 ITPOTPAMME




11 KITACC

Hartneoname KosmuecTBo yacos DIeKTPOHHDIE
Ne (uu¢poBbIe)
pa3aesioB U TeM Konrpoasnbie | IlpakTuueckue
n/n Bcero o0pa3zoBaTejibHbIE
NPOrpaMMmsblI padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
[Iepronnueckuii 3aKOH
11 u Ilepnonnueckas 3
CHUCTEMa XUMHUYECKUX
anemenToB /l. U.
Menneneena
CrpoeHue BeuecTsa.
1.2 Mmuoroo6pasue 4
BEILIECTB
1.3 XUMHUYECKUE peakiuu 6 1 1
Uroro no pazueny 13
Paznen 2. Heopranuueckasi xumusi
2.1 Meraubl 1
2.2 Hewmeranmnsl 1 1
CBs13b HEOPraHUYECKUX
23 1 OpraHUYEeCKUX 2
BEIIIECTB
Hroro no pazneny 17




Pa3znen 3. Xumus u ;Ku3HL

3.1 XUMUSA U )KU3Hb 4

Hroro no pazneny 4

OBUIEE KOJIMYECTBO 34 ) 3

YACOB 110 [TIPOT'PAMME
IMOYPOYHOE ININTAHUPOBAHHE
10 KJTIACC

KoanuecTBo yacos DIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero H3y4eHusi | oOpa3zoBaTe/bHbIC
padoThI padoThbI
pecypcsl
1 [IpenmeT opraHuYecKoil XMMUH, |

eé BO3HHKHOBCHHUC, PA3BUTHUC U




3HA4YCHHUEC

Teopus crpoeHus
OpPraHMYECKUX COSIUHEHUN A.
M. bytneposa, €€ OCHOBHBIE
HOJIOKEHUS

[IpencraBnenue o
KJacCU(UKALUN OPTAHUYECKUX
BelecTB. HoMeHnknatypa
(cucremaTuyeckas) u
TpUBUAJIBLHBIC HA3BAHUS
OpraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHUYECKUM P

Mertan u 3TaH — OpocTeme
NPEICTAaBUTENIN ATKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

OTUJIEH U IPONUIEH —
IIPOCTEUILNE NTPEACTABUTEIN
AJIKCHOB

[TpakTrueckas padora Ne 1.
«[Tonyyenue sTueHa U
W3Y4YEHHUE €ro CBOKMCTBY

Aunkanuensl. byranuen-1,3 u
MetunoyTtanuen-1,3. Iomydyenune
CUHTETHYECKOTO KayuyKa 1
PE3UHBI

10

AJIKUHBL; COCTaB U OCOOEHHOCTH




CTPOEHUSA, TOMOJIOTUYECKUI
pAn. ALETUIEH — MPOCTEUIIHIA
IIPEICTABUTEND AJIKUHOB

11

Brpruncrnenus no ypaBHEHHUIO
XUMHYECKON peaKiuu

12

ApeHsbl: 6eH301 U TOTYOJI.
TokcuuHOCTH apeHOB

13

I'eneTnueckas cBA3b
YIJIEBOAOPOJIOB,
MIPUHAJICKAIMX K Pa3TUMIHBIM
KJjaccaM

14

[IpupoiHBIE NICTOYHUKHT
YTIEBOIOPOAOB: IPUPOAHBIN I'a3
Y MOIyTHbIE HE(TAHBIE Ta3bl,
He(Tb U MPOJYKTHI €€
nepepadoTKu

15

[IpupoHBIE NICTOYHUKHT
YTIEBOIOPOAOB: IPUPOJHBIN I'a3
Y MOy THbIE HE(TAHBIE Ta3bl,
He(Tb U MPOJYKTHI €€
nepepaboTKu

16

KonTponbhas pabora no
pazneny «YTIeBogopOIbD

17

HpeI[eHLHBIe OOJHOATOMHBIC
CIIUPTHI: METAHOJ U 3TAHOII.
Bonpopoanas cBs3b

18

MHoroaToMHbIE CIINPTHI:
OTUJICHTJIMKOJIb U TJIMLCPHUH




19

@DeHOII: CTPOEHUE MOJIEKYJIBI,
¢bu3nyeckue 1 XUMUUYECKHUE
CBOMWCTBA, IPUMEHEHHE

20

Anpaerubl: GopMaIbICTHI U
areranpaerun. Aneron

21

OnHOOCHOBHBIE NIPEAEIBHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAsl U YKCYCHas

22

[TpakTuueckas padota Ne 2.
«CBoiicTBa pacTBOpa YKCyCHOM
KHCIIOTBD»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK TPEeJICTaBUTEITN
BBICIIMX KapOOHOBBIX KHCIOT

24

Mpgi1a xak coJIM BBICIINX
KapOOHOBBIX KUCIIOT, UX
MOIOIIlEe NeHCTBHE

25

CrnoxHble 3(hupbl Kak
MIPOU3BOJIHBIE KAPOOHOBBIX
KUCHOT. ['MapoIin3 ClI0KHBIX

3¢upoB

26

XKupsl: rugponus, npuMeHeHue,
Ouosiornueckas posb KHUPOB

27

VYriaeBoasl: cOCTaB,
Kkinaccudukanus. Baxuenmme
MIPEJICTaBUTENH: TIII0KO3a,
bpykTo3a, caxaposa

28

Kpaxman u nemnrono3a kak




MIPUPOHBIE OJTUMEPBI

29

KonrtpomnbHas pabora no
pazneny
«Kucnopoaconepxaune
OpPTaHUYECKUE COCTUHEHHS/
Bcepoccniickas npoBepoyHas
paborta

30

OO1m1ast xapakTepUCTHKA
a30TCOJIEPIKAIINX OPTaHHIECKUX
coenuHeHuit / Beepoccuiickast
IpoBepoyHas pabora

31

AMMHBI: METHJIAMHUH U aHWJINH

32

AMMHOKHCIOTEI KaK
aMmdoTepHbIe OPraHUYECKHE
COEIMHEHMS, UX OMOJIOTUYECKOE
3HaueHue. [lentuapl. beaku kak
MIPUPOIHBIC
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHHUS

33

OCHOBHBIE HOHATHUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COE€IMHEHUN

34

OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeauHeHui. IlmacTtmaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 110
ITPOTPAMME

34




11 KITACC

Ne
/o

Tema ypoka

KoanuecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoTbI

Jara
U3ydeHust

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMUAYECKUM DJIEMEHT. ATOM.
DneKTpoHHasT KOHPUTYPALHS aTOMOB

[Iepronnueckuii 3aKOH U
[Iepronnueckas cucTeMa XUMHYECKHUX
anemeHToB /1. . Menjeneena, ux
CBS3b C COBPEMEHHOU TeOpUEH
CTPOEHHSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKUX JIEMEHTOB U UX
COCIMHEHM 110 IPYIIIIaM U IEPUOJAM.
3Ha4yeHue NepUoANYECKOrO 3aKOHA U

CHUCTEMBI XUMHUYECKHX 3jieMeHToB J[. 1.

MeHeneeBa B pa3BUTHH HAYKH

CrpoeHue BemiecTBa. XuMHUUYecKast
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBs3b

BanenTtHoCTb.
DNeKTpooTpUulaTenbHOCTh. CTENeHb




oKucIieHus. BemiecTBa MOIEKyJIIpHOTO
U HEMOJIEKYJIIPHOTO CTPOEHUS

[TonsiTHE O NUCTIEPCHBIX CUCTEMAX.
HctunHbIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 1015 BEleCTBa B pacTBOpeE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUUYECKUX COECIUHEHUH.
I'enernueckas cBs3b HEOPraHUYECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB

Knaccudukamnmsi XuMHUECKIX PEaKITHi
B HEOPraHUYECKOW U OpraHu4eCcKOn
XUMUU. 3aKOH COXPaHEHUSI MACChI
BEILIECTB; 3aKOH COXpPaHEHUs U
MpEeBpAILCHHS SDHEPTUU TIPU
XUMUYECKUX PEAKITUIX

Ckopoctb peakiun. O6paTuMeble
peakuuu. XUMHYECKOE paBHOBECHE

10

[Ipaktrueckas paborta Ne 1. «Biusiaue
pa3IuyYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

11

DIEeKTpOTUTHYECKAs TUCCOIHALIS.
[TonsATHE O BOZOPOIHOM IOKA3aTele
(pH) pactBopa. Peakiiuu noHHoro
oOMeHa. ['uaponu3 opraHu4ecKux u
HEOPraHUYECKUX BEIECTB

12

OKHUCINTENFHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [TousiTHe 00 3MeKTpon3e
pacIyIiaBoB U pacCTBOPOB COJICH




13

KontponbHas paboTa mo pazaeny
«TeopeTnyeckrie OCHOBBI XUMHUU

14

MeTtaniel, UX IOJIOKEHHUE B
[Tepuoanueckoii cucteMe XUMUUYECKUX
anemeHToB 1. . MenneneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB.
OO6mue Gpuznueckre CBOMCTBA
METAaJIJIOB

15

CIu1aBbl METANIOB.
DIEeKTPOXUMHUYECKUN DS
HaIpsHKEHNH METaJIOB

16

XHUMHUYECKHE CBOMCTBA BayKHEHUIIINX
METaJUIOB (HaTpUH, Kajaui, KaabluH,
MarHuy, aJIfOMUHUN) U KX COSAMHEHUIN

17

XUMHUYECKUEe CBOMCTBA Xpoma, MeJIu 1
UX COeIUHECHUN

18

XuMHYeCKHe CBOMCTBA IIMHKA, JKejIe3a
U UX COeOUHEHUN

19

[IpakTuyeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
«Mertamib»"

20

Hewmeranbl, UX Moji0KeHHUE B
[lepuoanueckoii cucreMe XUMUUYECKUX
anementToB . 1. MenneneeBa u
O0COOEHHOCTH CTPOEHHUSI aTOMOB

21

dusnvecKre CBOWCTBA HEMETALIOB.
AJIoTpOnUs HEMETAJUIOB (Ha TIpUMepe
KHCIIopo/a, cepsl, pochopa u




yriiepo/ia)

22

XUMHYECKHE CBOMCTBA TaJIOTCHOB,
CEpbl U UX COCTMHEHU

23

XuMH4decKre CBOMCTBA a30Ta,
dhochopa u uxX coeTMHCHUI

24

XUMHUYECKUE CBOMCTBA yIJIEpO/a,
KpEMHUA U UX COGI[I/IHGHI/Iﬁ

25

[IpumeHeHne BaKHEUIINX HEMETAIIIIOB
U UX COeOUHEHUN

26

O0001IeHEe B CUCTEMATH3 A
3HaHu# 1Mo TeMe «HeMeTamibsDy.
Boruncnenus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUN U
TEPMOXUMHUUYECKHUE PACUETEI

27

[Ipaktrueckas padota Ne 3. «Pemenne
9KCIIEPUMEHTATIBHBIX 3a7a4 10 TeEME
"Hemeramisi'"»

28

KonTponsHas pabora o temam
«Metame»y n «HeMmeTamen)

29

Heopranuueckue u OpraHudecKue
kuciotel. Heoprannueckue u
OpraHUYECKHE OCHOBAHUS

30

AMoTepHbIe HeOpraHUYECKHe U
OpraHUYECKUE COCAUHEHUSI.
I'eneTnyeckas CBsi3b HEOPraHUUECKUX
Y OpPTaHUYECKUX BEIIECTB

31

Pone xuMuu B o0ecrieueHun
3KOJ'IOFI/I‘I€CKOI‘/JI, BHGPFCTI/I‘ICCKOﬁ u




MUIIEBON OE30MaCHOCTH, PA3BUTHHU
MEIULINHEL

[IpencraBnenust 06 00X HAYYHBIX

32 IIPUHIUIIAX [IPOMBIIIJIEHHOTO 1
NOJTyYEHUs BaKHEHMILINX BEILIECTB

1 YenoBek B MUPE BELLIECTB U 1
MaTepHaJIoB

34 XuUMUA U 3J0pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



