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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE CpEeAHEro o0mero ooOpa3oBaHuUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit @enepanuny», TpeOOBAHUIM K pe3ysibTaTaM OCBOCHUS
dbenepanbHOil  00pa30BaTENBHONW MPOTPAMMBI CPEHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeaepallbHOM  rOCYJapCTBEHHOM
oOpazoBarenpHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mpeameTa «XUMHsS» B 00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoii
denepanuy, peamu3yOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX TONOXKeHH «Crtparernn pa3BuTus BocnuTaHus B Poccuiickoi
deneparuu Ha niepuon 10 2025 roma» (Pacnopspkenue IlpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO

oO1iel cTpareruu o0y4eHusl, BOCIIUTAHUS U Pa3BUTUS 00ydarouIuxcsl cpeicTBaMu
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHUentyanbHble nonoxenuss GI'OC COO o B3anMOOOYCIOBIEHHOCTH LIEJIEH,
COJiep)KaHus, pe3yJbTaToB OOy4YeHHs U TpeOOBaHUII K YpPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON OpraHU3alluu, SBISETCS HEOTHEMIIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBepUIAIONIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYLINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OTH IIEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB PUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPbl
YeloBeKa, a TakXKe HSKOJOTHYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
30POBBI0 M TMPUPOAHOW cpeme. Peamusyercs xumudeckoe oOpa3oBaHHUE
oOyJaroluxcsi Ha YPOBHE CpEHEro oO0IIero o0pa3oBaHUs CPEACTBAMH YUEOHOIO
npeamera «XHMHS», CONEPKAHHE M TOCTPOCHHE KOTOPOro OIPENEIEHbl B
OporpaMMe IO XMMHUHU C YYETOM CHEUM(PUKA HAYKHM XUMHH, €€ 3HAUCHHS B
NO3HAaHUM TIPUPOABI U B MaTepUaIbHOW XU3HU OOIIECTBa, a TaKkXke C YUYETOM
o0mMXx 1enedl M MNPUHIMIIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CUCTeMBI cpesiHero odiero oopazoBanus B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO POJb B
COBPEMEHHOW IUBUIM3AIMH, B CO3/JaHUM HOBOM 0a3bl MaTepUAIbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJaJ B (POPMHUPOBAHUE PALMOHAIBHOTO HAYYHOI'O MBIIUICHUS,
B CO3JJaHUE LIEJIOCTHOIO MPEJCTABIECHUS 00 OKPYXalOIIeM MUpPE KaK O €INHCTBE
OpUPOABl M YEJIOBEKa, KOTOpoe (GOpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JaCTSIMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C APYIMMH €CTECTBEHHBIMU HAayKaMH, XUMUsS CTajla
HEOThEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO



TpyJa ¥ >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3ujaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pelleHue
rI00ambHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHs UYEIOBEYECTBA — CBHIPHEBOM,
SHEPreTHUECKOH, MUIIEBOM, IKOJIOTHUECKON 0€30MacCHOCTH U OXPAHBI 3J0POBbSL.

B coorBercTBUM ¢ OOmMMMH TEISIMH W TMPUHIUNIAMHA CPEIHETO OOIIETO
oOpazoBanus coaepkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbI YpOBEHb
W3yYCHHUsI) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY
oOyyaronuxcsi, HEOOXOJMMYI0 MM Ui  BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OPUEHTHPOB, YCIIENTHOTO BKIIOUECHUS B JKW3Hb COLMYMA, TPOJOJIKEHUS
00pa3oBaHUsI B pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMIOCPEJCTBEHHO C XUMHUEH.

CocraBnsitomiuMHU ~ TIpeIMEeTa  «XUMUS»  SBISIIOTCS ~ 0a30Bble  KypChI —
«Oprannyeckass xumus» U «OOIIass ¥ HeopraHMYEcKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEPKaHHsI KOTOPBIX ABIISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHWM MO0 HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMHUH) U
opranudeckoil xumun. GopMHUPOBaHUE JAHHON CHUCTEMbl 3HAHUN MpPU U3YUYEHUU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCETO0 MHOro00pasus
BELIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkanusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuveckas Xumus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3Yy4YeHHI0 y4yeOHOro wmarepuaia M 0OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HaA  ONpPEICIEHHBIX
TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XWMHH BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIACCHYECKON TEOPUU CTPOCHHSI OPraHMYECKUX
COCIMHEHMM, a TaKkKe Ha YpPOBHE CTEPCOXUMHUYECKUX U DIIEKTPOHHBIX
NpeCTaBICHUd O cTpoeHuu BemiecTB. CBeAeHHs 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJOPOAOB J0 CIOXKHBIX OHOIOTHYECKU
AKTUBHBIX COEQUMHEHMH. B Kypce OpraHmyecko XUMHH IIOJIYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IMEPBOHAYAIBHBIC
MPE/ICTaBIICHUS O XMMHUYECKOM CBS3M, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMHUUYECKON PEAKIIUU.

[Ton HOBBIM yTJIOM 3peHUsS B mpeaMeTe «XuMmus» 0a30BOTO YpPOBHS
paccMaTpUBAaeTCs W3YyYCHHBIH Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
TEOPETUYECKUM Marepuad ©u (PaKTOJOTMYECKHUE CBEJEHUS O BeElIecTBaX U
XUMHYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIass U HeopraHuueckKas
XUMHS» O0OyYarolMuMcs TPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKHX U METOJIOJIOTUYECKUX TMO3UIINH,
rIIy0)Ke TOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIMH H3TOro 3aKkoHa — OT
000011ar01Iel 10 00BSICHSIOIICH U TPOTHO3UPYIOIICH.



Envnasg cucrema 3HaHMN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOWCTBaX M MPHUMEHEHHUH, a4 TAKKE O XHUMHYECKHX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX NpPOTEeKaHWs JomnosHseTrcs B Kypcax 10 m 11 xkimaccos
AJIEMEHTaMHU COJEPKAHMS, HMEIOIIMMH KYJIbTYPOJOTMYECKUA W TPUKIAJTHOU
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT ITOHMMAHHWIO B3aMMOCBSA3M XHMHH C
IPYTMMHM HayKaMmH, PacKpbIBalOT €€ pPOJib B IO3HABATEIIBHOW W IMPAKTUYECKOU
NESTENBbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHUSI K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX MPUIIOKEHUH XMMHH, TOMOTAIOT
BBIIYCKHUKY OpPHUEHTHPOBAaTbCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npobsieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HMH(GOPMALUI0 U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHUM, PEIIEHUS WHTEIUICKTYAIbHbIX U
AKCIIEPUMEHTAJIbHBIX HUCCIEA0BATENIbCKUX 3a7a4d. B 1enom coaepkanue ydyeOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHSL  M3YYEHHMs  OPUEHTUPOBAHO  Ha
dopMupoBaHue y 0O0yYaroIIMUXCS MHPOBO33PEHUYECKONW OCHOBBI ISl MOHUMAaHUS
dunocockux uaeH, Takux Kak: MaTepUalbHOE €IUHCTBO HEOPTaHHMYECKOTo U
OpraHUYecKOro MHupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, I[103HABAEMOCTb TMPUPOJHBIX SBJICHHM MYTEM OKCIIEPUMEHTAa U
pelieHusl MPOTHBOPEYMH MEXKIYy HOBBIMM (akTaMu M TEOPETUYECKUMH
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMUU B PEIIEHUHU 3KOJOTHYECKUX MpodieMm, a
Tak)ke Mpo0seM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmimaHe pemeHus 3agad  BOCHHUTAHMS, pa3BUTUS H  COLUANIM3aLUU
oOydaroluxcsi MPUHATBIE MNPOTpaMMON IO XUMHHM TOJIXOAbl K OIpPEAETICHUIO
colepKaHUsi M TOCTPOCHUS TMpeAMeTa MpeaycMaTpuBalOT (OPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAYEHHE IS
pa3MYHBIX BHUJAOB JESATEIBHOCTU: pELIEHUs MpoOsieM, MOUCKa, aHaldu3a M
00paboTKku nH(popMaLu, HEOOXOJUMBIX AJI MPUOOPETEHHUS ONBITA MPAKTUIECKON
U HCCIEN0BATENIbCKON JEATENbHOCTH, 3aHMMAIOIIEH BaXHOE MECTO B IIO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOUIETro
00pa3oBaHuUs, TaK U HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, MIPU ONPEACICHUN
COZIEpKATEIIbHOM XApaKTEPUCTUKU IE€JIed H3Yy4YeHUs IpeIMETa HalpaBICHUEM
NEPBOCTENICHHONW 3HAYMMOCTH TPAJAMIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATENbHOCTH YE€JIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJIMYECKOM TOUYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHUs
IIPEIMETA SABJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJISIMU HU3YyYEHHUS MpEIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:



e (¢opMupOBaHHE CHCTEMBbl XHUMHUYECKHMX 3HAHUM KaK BaKHEHIIEH
COCTAaBJISIIONICH €CTEeCTBEHHO-HAyYHOW KapTHHBI MUpa, B OCHOBE KOTOPOU
JIeKaT KITFOYEBBIC TOHATHS, (PYyHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WM TMOHWMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHnIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBIICHUS,

e (opMupoBaHHUE M pa3BUTHEC MPEICTABICHUN O HAYYHBIX METO/AX IMO3HAHUS
BEIIECTB M XUMHUYCCKUX pEaKIHi, HEOOXOMUMBIX ISl TMPUOOpETEHUS
YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHUM,
UMEIOIIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCETHEBHOM JKU3HMU;

e pa3BUTHE YMEHHI U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHCHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM  TPaBHII
0e30macHOr0 OOpaIIeHUs ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTUKA ITIeJIed U 3a/1a4 U3y4YeHUs
peaMeTa B MporpaMme 1Mo XUMHUHM YyTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMH IIPHOPUTETAMHU B CHCTEME CpeIHero odrmiero oopazopanus. CeromHs B
NPETNoJlaBaHu XUMHH B OOJIbIIEH  CTEMEeHW OTHAETCS  MPEArOYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJACp)KaHUsS OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30oBaTEIbHOM OpPraHU3allii, BIACIONIETO HE
HAOOpOM 3HAHUN, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCHEHHUS MX B PEAbHOU KU3HU
JUTSI pEIICHUST TPAKTUISCKUX 3a71ad.

B cBa3m ¢ 3TMM mpu u3yueHUW mpeaMmeTa «XUMHUS» JOMHHHUPYIOIIEEe
3HauYCHUE MPUOOPETAIOT TAKKE 1NN U 33]1a4H, KaK:

ajganTamnyus oO0yJarolmuXcsl K YCJIOBUSAM JMHAMHYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHSTHIO TPaMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBSA3aHHBIX C BEIIECTBAMU U UX
pUMEHEHUEM;

dbopMupoBaHUe y OOYyYarOmUXCS  KJIIOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMITETECHIINH), WMEIOINX YHUBEPCATbHOE 3HAYCHUE IS PA3IUYHBIX BHJIOB
NESTENHHOCTU: PElIeHus MpoOeM, MoucKa, aHanu3a U 00paboTKu HWH(POPMAIINH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUSI ONbITa ACSATENBHOCTU, KOTOpas 3aHUMAaeT
BOXHOC MECTO B IIO3HAHWMM XHMHH, a TaKKe JUIA OIEHKH C TO3WIUN
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB M XWMHYECKHX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOAHYIO CPENy;

pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00yYaIOIIMXCS: CIOCOOHOCTH CaMOCTOSTEILHO MPUOOPETATh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMHU IMOTPEOHOCTSAMH, UCIIOIb30BATh



COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUH JJIA TIOUCKA U aHallu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMHUYECKOTO COJIePKAHNS,

dbopMupoBaHUEe U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBINIJICHUS, HAOJTF01aTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUHM XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydJarommxcsi yOeXKIAEHHOCTM B T'YMaHUCTHYECKOU
HAIPaBJICHHOCTH XUMUM, €€ BaXXHOW DPOJM B PEIICHUM TI00AIBHBIX MPOOIeM
pallMOHAIILHOTO TPUPOIONOIH30BAHMS, TTOMOJIHEHUSI SHEPIrETUYECKUX PECYPCOB U
COXpaHEHUs TPHUPOIHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIICHUS K MPUPOAEC M CBOEMY 3JI0POBBIO, a TaKkKe NPUOOPETEHHs OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWA MJII TPUHITHS TPAMOTHBIX DEIICHUA B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

B yuebHOM mane cpemHero oOIero oOpa3oBaHHS NPEIMET «XUMUSD)
0a30BOT0 YPOBHS BXOJHUT B COCTaB MPEIMETHOW o0jacT «EcTecTBeHHO-HAyUYHbIE
IpEAMETHI.

OO61iee yncio 4acoB, OTBEAEHHBIX 71l U3YyYEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpasoBaHus, coctaBisieT 68 wacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJEPXAHME OBYUYEHUA
10 KIIACC
OPI'TAHUYECKAS XUMUA

Teopernyeckune 0CHOBbI OPraHMYECKON XMMHUH

[IpeameT opraHnyecKkoll XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEPUANIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuit A. M. bytnepoBa, e€ ocHOBHbIE NOJI0KeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKUX BemlecTB. l'omoisiorusi, wu3oMmepus. XHUMHUYECKass CBA3b B
OpPraHUYEeCKUX COCIUHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpeacraBnenne o kinaccuuKaly OpraHMYecKux BemiecTB. HomeHkmaTypa
OpraHUYeCKUX COCIMHEHMH (CUCTeMaThyecKas) M TpPUBHAIbHbIE Ha3BaHUs
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEUIECTB.

OKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUsS BEIIECTB M WX IpPEBpaALICHUI:
O3HaKOMJIEHHE ¢ oOpa3llaMu OpraHMYeCKHX BEIIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHWYECKHUX BEIECTB, HAOIIOJECHUE U
OMKCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUI0 OPTAHUYECKUX BELIECTB
IIpU HarpeBaHuu (IJIaBJIeHHE, OOYTJIMBAaHUE U TOPEHHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMU psan. MeraH M 3TaH —
IpoCTeHIINe MNPEJCTABUTENIN aJIKaHOB: (PU3MYECKHE U XUMHUYECKHME CBOICTBA
(peakuuu 3aMelleHus] U TOPEHUs), HAxXOXKJIECHUE B MPUPOJE, MOJYyYECHHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUAN Psil. DTUIEH U MPONUIEH —
IpOCTEUIINE MPEJCTABUTENN AQJIKEHOB: (U3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 m MertunOyrtamueH-1,3: cTpoeHue, BaKHEUITHE
XUMUYECKHEe CBOMCTBa (peakius moiaumepusanuu). [lomyueHue CHUHTETUYECKOTO
KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psill. ALICTUIICH
— MPOCTEUIINI TPEICTaBUTENIb AaTKUHOB: COCTaB, CTPOCHHE, (PU3MUECKHE W
XUMUYECKUE CBOMCTBA (pEaKIMu THAPUPOBAHMS, TaJOTCHUPOBAHUS, THAPATALINH,
rOpeHus), MOJyYeHUE U TPUMEHEHUE.

Apensbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKUE CBOICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U MpPUMEHEeHue. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOayueHue u npumeneHue. TOKCUYHOCTD



apeHoB. I'eHeTrmyeckas CBsA3b MEXAYy YIJIEBOAOPOJAAMH, INPUHAMICKAIIUMU K
PAa3IMYHBIM KJIaccaM.

[IpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupoaHbiii ra3 U IOIYTHBIE
HedTsHbie Ta3pl. Hedts m e€ mpoucxoxnenue. CrocoObl mepepaboTku HepTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTHYECKHUil), nuponu3. [Ipomykrsl
nepepaboTku HepTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITy. KamMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIIEpUMEHTAIBHBIE METOJbl HM3y4YEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKoOMJIeHHe ¢ oOpa3laMu IUTACTMAcC, KaydyyKOB U PE3UHBI, KOJUICKLIHUU
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJEKYJI  YIJIEBOAOPOJOB U
raJIOreHONPOU3BOIHBIX, MMPOBEACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ATHIICHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHHMIO XUMHYECKOW peakuuud (maccbl, 00BEMa,
KOJINYECTBA MCXOJHOI'O BEIIECTBA WJIM MPOAYKTA PEAKLUMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKLIUH).

Kuciiopoacoaep:kamue opraHu4ecKue coeJMHeHus

[IpenenbHple ONHOATOMHBIE CHHUPTBL. METaHON H 3TAHOJN: CTPOCHHE,
¢usnyeckue MU XUMUYECKHE CBOMCTBA (pEeakIUM C aKTHUBHBIMH METaJllaMH,
raJIoreHOBOJIOPOJaMH, TOpeHHue), MNpuMeHeHue. BoaopoaHbie CBs3M  MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIECHIJIMKOJIb W  TJIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTa/llaMH, KaueCTBEHHas pPEakius Ha MHOTOAaTOMHBIE CrUpTHI). JleiicTBue Ha
opraHusM yenoseka. [[pumeneHre rimmuepuHa U STUIIEHIJIMKOJS.

@deHoy: CTPOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue penona.

Anpperunpl M kemowuwvl. DPOpManmpIETHI, ALETAIBIACTHI:  CTPOEHUE,
(¢u3nyeckue U XMMHUYECKHE CBOICTBa (peakUMHU OKHMCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH), IOJYyUYE€HUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTBL. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpOCHHE, (PU3MUECKUe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), moaydyeHue U NpUMEHEHHE.
CreapuHoBasi M OJICMHOBAsl KHUCJIOTHI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KUCIOT. MbLIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ICHCTBHE.

Cnoxueie 3¢upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.



VYrneBoabl:  cocraB, KilacCU(HKanus — YrieBoJoB  (MOHO-, JU- H
noyiicaxapuabl). ['Ioko3a — nmpocTeliuii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuom Meau(ll), oxkucinenne ammuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TJIIOKO3bl), HaAXOXJECHUE B MPHUPOJE, MPUMEHEHUE,
ouosoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemnonosa kak npupojsbsle noaumepsl. CTpoeHne Kpaxmana u
HEeJUTI0JI03bl.  DU3MUECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmajia (THUApPOIH3,
KAueCTBEHHAsl PEAKIUs C HOJIOM).

OKCHEPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IPEBpALICHUI:
poBe/ieHHe, HAOJIOJICHHE U OMHCAHWE JIEMOHCTPAILIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, Kau€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHUE ATaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
rugpokcugom meau(ll)), anpaernoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wMenu(Il), BzammomercTBHE Kpaxmana C HOJOM),
IIPOBEJICHNUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (Maccbl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMH IO W3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEaKIIUH).

A3oTcoaeprkauue oOpraHM4eckue COeIMHEeHHUS.

AMMHOKHCIIOTBI KaK aM(OTEpHbIE OpraHuyeckue coeauHeHus. dusnueckue
Y XMMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha mpuMepe INIMIHHA). buonornuyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTumap.

benku Kkak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYPALMsl, KAYECTBEHHBIE PEAKIINHU Ha OEJIKH.

OKCIEpPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUI:
HaAO0JII0/ICHHE U ONMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JeHATypalus OCNKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHH S

OCHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3AIUU, CPEAHSIST MOJICKYJIIpHas
macca. OCHOBHbIE METO/bl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHM —
NOJIMMEPHU3ALMS U MOJTUKOHACHCAIHS.

OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IpPEBpalICHUI:
O3HaKOMJIEHHE C 00pa3lamMH NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MexxnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mre ecTeCTBEeHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAIW3, CUHTE3, KiacCu(UKalus, MepuoaUIHOCTh, HAOIIOICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEITUPOBAHUE.

@dusuka: Marepus, DJHEpPrus, macca, aroM, DJJIEKTPOH, MOJEKYJa,
HSHEPreTUYECKU YpPOBEHb, BELIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIECTB B OPraHHU3ME,
dboToCMHTE3, OMOJIOTUYECKH AaKTHUBHBIC BellecTBa (O€NKH, YIJIEBOMBI, KHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIE, TOIUIMBO,
pecypchl.

TexHOonorusl: THUILEBbIE MNPOAYKThI, OCHOBBI PAlMOHAJIBHOIO MHUTAHUS,
MOIOIIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHUYECKHUE MTPENAPAThI, MATEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMUM

XAMHUYECKHI 3neMeHT. AToM. SIpo artoma, H30TONbBI. DJIEKTPOHHAs
00o0y0uKka. DHEpreTuuecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHus: 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

[lepnogmueckuil 3akoH U Ileproguyeckas cucremMa XMMHYECKHX DJIEMEHTOB
. Y. MenneneeBa. CBs3b nepuoguyeckoro 3akona u Ilepuoguyeckoil cUCTEMBI
xuMudeckux aneMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHUA CBOWMCTB XUMHUUYECKUX DJJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIINaM U MEPUOJaM.
3HaYEHHE MMEPUOTUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKash CBsi3b. Buabl XHMHYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJSIpHAas W TOJSpHAsl, UOHHAs, MeTajuimyeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBsA3M (OOMEHHBII U JIOHOPHO-
akLenTopHslii). BomoponHas cBA3b. BaneHTHOCTb. OJIEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHusi. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIDpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIUNIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAIUIMYECKOU PEIIETKHU.

[lonsTne o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknatypa
HEOPraHUYECKUX BeleCcTB. ['eHeTMdeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3IUYHBIM KJIaccaM.

Xumudeckas — peaknusa.  Knaccudukanmss  XMMHUYECKHX — peakIuid B
HEOPraHMYEeCKOM M OpPraHWYeCKOM XHMMHHM. 3aKOH COXPAHEHHUsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU ITPU XUMHUECKUX PEAKLIHIX.

CKOpOCTh peakluu, €€ 3aBUCUMMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakuun. XUMHYECKOE paBHOBecue. DaKTOpbI, BIUAIOMIAE HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHbIie U ciialdblie 5eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpAJIbHAS, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUS! BEUIECTB M HMX MPEBpALICHUNA:
neMoHcTpanus Tabnun «llepuoauyeckas cucrema XuMHYecKux 3imemeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJEHUE U
OMHUCAaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMONIbIO YHHUBEPCAIBHOTO HWHJMWKATOpPa, pEaKUUh HOHHOIO OOMEHaA),
IPOBEJICHUE TIPAKTUYECKON paboThl «BiusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKLIUI.

Pacuérnbie 3amaun.

Pacuételr 10 ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXUMHUYECKUE PACUEThl, PAaCU€Thl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJISI BELIECTBAY.

Heopranuuyeckass xumus

Hemeramner.  Ilonoxxenne HemeraiuioB B Ilepuonnueckod  cucreme
xuMudeckux sjaeMeHToB [[. M. MenngeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
duznyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAIOB (Ha MpuUMepe
KHCJIOpPOJIa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEWIIMX HEMETAUIOB (rajJior€HOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHS) W UX  COCIWHEHHWUH  (OKCHIIOB,
KHCIIOPOJICOJEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHU ).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB M UX COECIMHEHUM.



Meramnsl. Ilonoxenue meraiioB B llepuognueckon cucreMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuMe guznyeckue cBorcTBa MeTauioB. CIUlaBbl METaJIOB.
DNEeKTPOXUMHUYECKHI psJl HAIIPSHKEHUI METAIIOB.

XUMHUYECKUE CBOMCTBA BAXHEMIIUX METAIOB (HATPUM, KaJIMi, KaJbIIUH,
Mar"ui, amoMUHUH, [IUHK, XPOM, JKeJIe30, Me/Ib) U UX COCIMHEHUIA.

O6mue cnocoObl MoayyeHus MeTaioB. [IpruMeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEPUMEHTAIBHBIE METOJbl HW3YYEHHUsS BEIIECTB M HX IpPEBpaALICHUI:
U3ydeHHe KoyieKuuu «MeTamisl U CIUIaBb», 0Opa3lOB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTAJBHBIX 3aj7a4, HAOJIOJIEHWEe M OINHMCAHHWE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE TMAPOKCHUA ATIOMUHHUSA C PacTBOpaMU
KHUCJIOT M LIEJI0YeH, KaYECTBEHHBIE PEaKMU Ha KATUOHBI METAJJIOB).

PacuérHble 3anaumn.

Pacuétel maccel BemiecTBa M o0bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEUIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumum B obecrieueHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U TMHILEBOU
0€30MacHOCTH, Pa3BUTHM MeAULMHBL. [loHSATHE O HAy4yHBIX METOJaxX MO3HAHUS
BELIECTB U XMMHUYECKUX PEAKIIHIA.

[IpencraBiaenust 00 oOOMMX HAyYHBIX MPHUHIMIAX  [POMBIILICHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEILIECTB.

UYenoBek B MHpE BELIECTB W MAaTEpUANIOB: BAKHEHUIIME CTPOUTEIIbHbBIC
Marepuaibl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTepHaibl JUIsl AJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MUHEPAIbHbIE
ya00peHus.

XuMHUSL U 3I0pPOBbE YEIIOBEKA: NpaBUJIa MCIHOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MaCHOTO KCIONIb30BaHUS MPENAPaTOB OBITOBOM XUMUU
B IIOBCEJIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXnpeaMeTHBIX  CBsi3ed TNpU  HM3y4YeHUM  OOmed u
HEOPraHU4eCKOM XMMHM B 11 Kilacce OCyIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
oO0lIMX €CTECTBEHHO-HAYYHbIX MOHSATUH, TaK W TOHATHH, SBISIOIIHUXCS
CUCTEMHBIMH JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecrecTBEHHO-HAyuYHbIE MOHATHSA: HAy4YHBIH (akT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCHU(pUKaLMs, TEePUOAUYHOCTh, HAOIIOICHHE,
JKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



@duznka: MaTepusi, IHEPTUsl, Macca, aToM, FJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PaJIUOAKTUBHOCTD, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, (PM3UYECKUE BEIUUMHBI M €UHUIIBI HX
U3MEPEHUSsI, CKOPOCTb.

buonorus: kneTka, opraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

I'eorpadus: MuHepanbl, TOPHBIE MOPOJBI, MOJE3HBIE UCKOMAeMbIE, TOILIUBO,
pecypchl.

TexHosOrusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTyPIHsi, MPOU3BOICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35UCTBEHHOE MPOU3BOJICTBO, IMHILEBAs
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



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

JIMYHOCTHBIE PE3YJbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
oOy4arolMMUCsl MPOrpaMM CpeAHEero oO0mero oO0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM M IpeaMeTHbIM). HayuHo-meToguueckoil OCHOBOM  aJis
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS IPOrPAMM CPEIAHEr0 OOILIEro
00pa30BaHHUs SIBISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/.

B cooTBETCTBMM € CHCTEMHO-AESATEIBHOCTHBIM IIOJXOJOM B CTPYKType
JMYHOCTHBIX PE3yJbTaTOB OCBOCHMS IpeIMeTa «XHMHsD» Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIECIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIMMUCA POCCUMCKONW TpaKJaHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEEIICHUIO;

HaJINYMEe MOTUBALUU K O0yUEHHUIO;

LIEJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUUYECKUX TPAJULIUA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAlOIMXCS PYKOBOJACTBOBATHCS B CBOEHU
NEATEIIBHOCTH LIEHHOCTHO-CMBICIOBBIMU yYCTAHOBKAaMH, IPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUECKOro o0pa3oBaHus;

HQJIMYUE MPABOCO3HAHUS SKOJIOIMUECKON KYJIbTYpbl U CHOCOOHOCTH CTaBHUTH
LEJIM U CTPOUTH )KU3HECHHBIE IJIAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHUSA IpeaMeTa «XHMHUS» HOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIbHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMH, COLUUOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HJieaJaMU POCCUHCKOr0 TPa)KJAHCKOro OOIIEeCTBa, MPUHATHIMU B OOLIECTBE
HOPMaMM W  TpPaBWIAMH  [OBEIEHHUSA,  CIOCOOCTBYIOUIMMH  MpoLeccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOI'O CTAHOBJICHUSA JINYHOCTHU
00yJaroImmxcsl.

JIM4HOCTHBIE pe3yJbTaTbl OCBOCHHA IpeaMmeTa «XUMHUSA»  OTpaXkaroT
c(OPMHUPOBAHHOCTh OINbITa I[IO3HABATEIIbBHOW W MPAKTUYECKOH JAESTEIbHOCTU
oOydaromuxcs 1Mo peanu3aiy MPUHIATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B
YacCTHu:

1) rpa:xaaHCKOTO BOCIIMTAHMS:

OCO3HaHMUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPAB U 00SI3aHHOCTEH,
YBAKEHHMS K 3aKOHY U ITPABOIIOPSAIKY;

IPEACTABICHNAS O COLMAJIBHBIX HOPMax M NPAaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBITOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M MPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MIPU aHAJIU3€ PA3IUYHBIX BUJIOB YU€OHOH AEATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTTUTAHUSA:

[EHHOCTHOIO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIuI0
OTE€UYECTBEHHON XUMMHHU,

YBOXEHUA K TMPOIECCY TBOpPUECTBA B 00JACTH TEOPHUH U IMPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOIO, YTO JIOCTH)KEHMSI HAyKH €CThb pPEe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpPECA M [03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U MOCIEIYIOUIEM
aHaJin3e MHPOpPMAIMU O MEePEOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMHYECKUMU SIBJICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IOBEJEHUWE M TMOCTYNKH CBOUX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHM 3THUX
IOCTYIIKOB;

4) popMUPOBAHUSA KYJbTYPbI 310POBbSI:

NOHUMAaHUSl LEHHOCTEH 30poBOro U 0Oe30macHoro oopasza >KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3Myeckomy u
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrss TpaBuil 0O€30MacHOro OOpallleHuss C BEHIECTBAMU B OBITY,
MOBCEAHEBHOM KU3HU U B TPYJIOBOM JIE€ATEIHLHOCTH;

NOHUMAaHUS UEHHOCTH TNPaBWJI HHJIMBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAOIIKX 3J0POBBIO U KU3HU JIFO/IEH;

OCO3HaHUsl MOCHEACTBUM W HENPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOsIeHUs
QJIKOTOJIs1, HAPKOTUKOB, KYpEHUSs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIEJ0BATEIbCKOM
NEeSATENbHOCTH, OOILNECTBEHHO IOJE3HOM, TBOPYECKOM W  JpPYrux BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a/ad
COIMaIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpEca K MPAKTUYECKOMY U3yUEHHUIO MPodeccruidl pa3aIuvyHoro pojaa, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS ITPEAMETHBIX 3HAHUI 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHUIYaJbHOH TPACKTOPUU
oOpazoBaHus, Oyaymiell npodeccur W peaau3alid COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, HHTEPECOB U
noTpeOHOCTEM 00IIIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:

IKOJIOTHYECKHU TIeJIeCOO0OpPA3HOTO OTHOIIEHUS K TPHPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOIO XapakTepa SKOJOTUYECKUX MPoOieM, BIMSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HaHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU IS
pelIeHus] BOIPOCOB PallMOHAIBHOTO TPUPOI0TI0JIb30BAHMS;

AKTUBHOI'O HENPUATHS JEUCTBUW, NPUHOCAIIUX BpPEd  OKpYKarolleu
NPUPOJIHON Ccpejlie, YMEHHS IMPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHYECKUE
MOCJICICTBUS NMPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJUYUsl PA3BUTOTO 3KOJIOTUYECKOTO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHON
MpaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'O IIO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHUMAaHMS cCHeUuUKA XUMUU KakK HayKd, OCO3HaHUs €€ poju B
dbopMHUpPOBAHNY PAIMOHATHHOTO HAYYHOTO MBINIICHUS, CO3JIaHUW IIEJIOCTHOTO
IpeICTaBlIeHUs 00 OKpYKAloIIeM MHUpE Kak O €IUHCTBE MPHUPOIBI M YeIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHWU MpoOJieM COXpaHEHUs
MIPUPOJITHOTO PABHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHHM JJII COBPEMEHHOMU
UUMBWIN3ALMK: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH M Ba)XHOM pOJM B
CO37IaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPBI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUYECKOM, MUIIICBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, OOECIEYEHUH YCIOBUN
YCHENIHOTO TPyAa H OKOJOTUYECKH KOMQPOPTHON IKH3HM KaXKIOTO WICHA
o0111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJIOB
MO3HAHMS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CLIOCOOHOCTH MCMOJIb30BATh



MoJly4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUIM OKPYKAIOIIEr0o MUpA U
IPOUCXOAIIMX B HEM U3MEHEHUI, YMEHHUSA J1eJIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE HAy4YHbIX (PAKTOB M UMEIOIIUXCSA JaHHBIX C IEJbl0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XWUMHUYECKHE 3HAHUS IS
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON EATEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJAa B paznuyHbIX chepax mpodeccruoHambHOM

NEATEIIbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeMeTHbIE PEe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XHUMHs Ha
YpOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC U151 dbopmupoBaHUs MHPOBO33PEHUS 00yJarIMXCs
MEXIUCHUILUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHbIC MOHSITHUS, OTpakarollue
IIEJIOCTHOCTh HAYYHOM KapTHHB MHUpa H CHeONU(PUKYy METOJOB TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
npolece, CUCTeMa, Hay4YHbId (akT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, UCCIEOBaHUE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHbIE y4eOHbIE NEUCTBUSA (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJISITUBHBIE), o0ecIeynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH H COITMAIEHON KOMITETEHITUU 00yUYarONTNXCs;
CIIOCOOHOCTH o0yJaronmxcs UCTIOJIH30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE YYEOHbIE
JEUCTBUSA B II03HABATEIBHOW M COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4€OHBIMU  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMM U  PEryJISTUBHBIMU
JIEUCTBUSMU.

OBianenue YHHBEpPCaJIbHBIMH Y4eOHBIMH M03HABATEJIbHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYecKHe IeHCTBHS:

CaMOCTOATENbHO  (OPMYJIMpPOBATh W aAKTyalu3upoBaTh  Mpoliiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENATh LW JCATEIbHOCTH, 3aJaBas HapamMeTpbl U KPUTEPUU HUX
JNOCTUKEHUSA, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTHU C ITIOCTABICHHBIMU LICIISIMU;

UCII0JIB30BaTh IIPM OCBOCHMM 3HAHUW INPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJIEJIATh XAPAKTEPHbIE NMPU3HAKU MOHATUH M YCTAaHABIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS ISl OOBSCHEHUS! OTACIBHBIX (PaKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAaHUSA M KpPUTEpUHM [Js KIacCU(PUKAUUKA BEIIECTB U
XUMHUYECKUX PEAKIUN;

yCTaHaBIMBaTh MPUYMHHO-CICACTBEHHBIE CBSI3M MEXAYy H3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKHE pacCykKIeHusi (MHIYKTUBHbBIC, JI€YKTUBHBIE, IIO
AQHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTH U MPOTHBOPEUYHMS B paccMaTpHUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBAThH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIB3YEMBIE B XUMUHM CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIETH, MPEOOPa30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMHYECKHI
3HaK (CHUMBOJI) OJJIEMEHTa, XuUMUYecKas (opmylia, ypaBHEHHE XHWMHUYECKOU
peakuuu — MpU PEUIeHUH YYEOHBIX IMO3HABATENIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX
MIPU3HAKOB U3y4YA€MBbIX BEIIECTB U XUMHUUYECKUX PEAKIIHM.

2) 0a3oBbIe MCCIIeI0BaTEIbCKUE HeiiCTBUSA:

BJIAJI€Th OCHOBAaMHU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLunii;

(GopMyIHMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENBHO C(OpPMYJIHMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMHU CAMOCTOSITENBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOMIOJaTh 32 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (PopMyJIHpOBaTh
000011I€HHSI ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISAITh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEAOBATENbCKOM M MPOEKTHOMN
NESTENBHOCTH, TMPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pa3InYHbIX
METOJI0B [TO3HAHMS.

3) pa6ora ¢ ungopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX UWHMOpMaIuu (Hay4HO-
NoMmyJisipHasi JUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcebl HTEpHeTa), aHanmM3upoBaTh MHPOPMALIMIO PA3NTHYHBIX BUAOB U (HOpM
IPEICTaBICHNUA, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEYNBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NIMYHBIE METOJbI MPU TOUCKE H
oTbope wuHPOpMAIUM, HEOOXOAWMOW JUIsI BBIMOJHEHHUS Y4YEOHBIX 3ajad
OITPENICIIEHHOTO TUIIA;

npUOOpETaTh OMBIT WCIOAL30BAHMS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JITUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
uH(popmaIu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBAa TIpH paboTe C
XUMUYECKON uWHGOpMAIMel: TPUMEHATh MEXKIpeAMETHbIe ((Du3udeckne u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKUE CpEICTBA
HaTJISTHOCTH.

OgyajieHre YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMOl TeMbI B XOJI¢ AUAJIoTa U/WiIn
JUCKYCCUHM,  BBICKa3bIBaTh  HjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHTEJIHLHO BBITOTHEHUS TIPEIJIOKCHHOMN 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOW JESITCIIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHLHO WJIM COBMECTHO CO CBEPCTHHKAMU MPHU BHITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW pabOThl MO HCCIIETOBAHUIO CBOWCTB
U3y4YaeMbIX BEIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBObI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS IO3ULIHUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMH.

OBy1ajieHUe YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENIFHO IUJIAHUPOBATh W OCYILECTBISATH CBOIO IMO3HABATEIbHYIO
JeSITeNIbHOCTh, Ompefensas e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTH W IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBaTh MpeIjaraéMblii aJlroputM JACHCTBUH mnpu
BBITIOJIHEHUN YYEOHBIX U HCCJIENAOBATENbCKUX 3aj7ad, BBIOMpaTh HamOoJee
3¢ (dEeKTUBHBIN Ccroco0 HMX penieHuss ¢ y4ETOM TOJNYYeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOCH JEATEILHOCTH HAa OCHOBE CaMOaHalln3a
Y CAMOOIICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OpraHudeckas XUMUSD)
OTpaXaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUH O XUMHYECKOM  COCTaBIISIONIEH
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJM XHMHUM B TIO3HAHUM SIBJICHUUN



npupoasl, B (QOPMUPOBAHUM MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM JUIsl pEeLISHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHMM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKUH JJIEMEHT, aToOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJI1a, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHAas), MOJIb, MOJSpHAas
Macca, MOJISIPHBIM O0BEM, YIJEPOIHBIN CKeneT, (yHKIMOHANbHAS TPYIIa,
paguKai, U30MepHsi, U30MEPhI, TOMOJIOTUYECKUM PsiZl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHCIIOPOJI W a30TCOAEPKAIUE COCIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAUHEHUS); TEOPUHU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHUSI MAaCChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI SI3bIK XUMHU, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalmMe B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SABJICHUH, (DAKTOIOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, MOJYYECHUU H
0€30MaCHOM HCIOJb30BAaHUU BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JEATETbHOCTU YEJI0BEKa;

c(OpPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHaBJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MHPH
OMUCAHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTaHUYECKUX COSIUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XWMHUYECKYI0 CHUMBOJIMKY JJIS
COCTAaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYEeCKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
W3TOTaBJIMBATh MOJICTM MOJIEKYJl OPraHWYECKUX BEIIECTB I WJUIIOCTPAIlUU HMX
XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(hOpMHUPOBAHHOCT, YMEHUW YCTAaHABIMBATH NMPHHAMICKHOCTh H3YYCHHBIX
OpPraHMYeCKUX BEIIECTB [0 HX COCTaBY M CTPOCHHIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoeAuHEeHuN (yriieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPIKaIUe
COCJMHEHHUSI, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS), JaBaTb WM Ha3BaHUS IO
cucrematnuecko Homenkiarype (IUPAC), a Takke NpUBOJIUTH TPUBUAIIbHBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWIEH, AalleTUJICH,
STUWICHIJIUKOb, TIUIEpUH, (HeHon, Gopmanbaerul, aleTaabIeruja, MypaBbUHAs
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJIOTa, CTEAPUHOBASI KUCJIOTA, III0K034,
bpyKTO3a, Kpaxmal, 1eJIJIr0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh, YMEHHS ONPENCISITh BUABI XUMHUYECKON CBS3H B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(OPMHUPOBAHHOCT, ~ yYMEHWH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
dbusznueckne W XUMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OEH30J, METaHOJ, 3TaHOJ], STUJICHIJIIUKOJb,
TJIMIEPUH, (EHOJ, aleTalbJACTH]l, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
Kpaxmai, IeJUTI0NI03a, AMIHOYKCYCHAsI KUCIIOTa), WILTIOCTPUPOBATh TEHETHIECKYTO
CBS3b MEXJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYJT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Celpbsi  (HE(Th, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HUX TEpepaboTKU U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOIYKTa
peakiuu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WJIN MPOAYKTOB PEAKIIHH );

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJb3YEeMbIX B XUMUHU MPU U3YYEHUH BEILIECTB U
XUMUYECKUX SBICHUMN (HAOJIIOJeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
WCIIOJIb30BaTh CHUCTEMHBIC XWMHWYECKHE 3HAHUS JUIsI TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUAX, CBS3aHHBIX C BEIIECTBAMH H HX
NpUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NOCy/IoOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIIECTBAMHA B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJTHEHHUIO J1aO0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCT, YMEHUW IUTAHUPOBATH U  BBINOJHATH XUMHYECKUI
AKCIIEpUMEHT (TIPEBPAIICHHUS] OPTAHMYECKHUX BEIECTB MMPU HArPEBaHUH, MTOJTyUCHUE
STUJIEHAa W U3Y4YEHHE €ro CBOMCTB, KA4€CTBEHHbIC PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCNKOB IMPU HArpeBaHWM, I[BETHHIC pPEaKIMu OETKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MAaCHOCTH TpU OOpallleHu:u C
BEILIECTBAMU U JIaOOPATOPHBIM OOOPYJOBAaHUEM, TIPEACTABIATH PE3yJIbTaThl
XUMHUUYECKOTO JKCIEpUMEHTa B (opMe 3aluCh YpaBHEHUM COOTBETCTBYIOIIMX
peaknmii 1 GopMyIUPOBATH BEIBOIBI HA OCHOBE dTUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCT, YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopmaiuu, MHTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  CcOONIOAaTh  TpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJSIX
COXpPAaHEHHSI CBOETO 3J0POBbS M OKPYXKalolled MPUPOIHON Cpeabl, OCO3HABAThH
OMAaCHOCTh BO3JICMCTBUSI HAa JKHUBBIE OPraHU3MbBI OMPEIACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokaszatens [IJIK, moscHsITr Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPAICHUS WX BPEIHOIO BO3JACHUCTBUS HAa OPraHU3M
YeJI0BEKa;

JUIs 00y4YaronIuXcsi ¢ OTPAHUYECHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL  CIENbIX M CIa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHbie pe3ysibTaThl OCBOEHUs Kypca «OOmas u HeopraHudeckas
XUMUSD OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHUMHU B TIO3HAHUU SIBICHUU
npupoasl, B (QOPMUPOBAHMM MBIIUICHUS] W KyJbTYpPhl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHYECKHUX  3HAHMH, KOTOpasi  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TMOHATUA (XUMUYECKUN BJIEMEHT, aToM, W30TOoN, S-, p-, d-
9JIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKUCJICHUS, XMMUYECKasi CBSI3b
(KOBaJIEHTHAsI, MOHHAsS, METAITNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKas PEIIETKA,
TUNBl ~XUMHUYECKUX  PEAKUUM, pacTBOp, AJEKTPOJIHUTBL,  HEIJIEKTPOJIUTHI,
AIEKTPONUTUYECKAS] JUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuu, XUMUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconumanuu, nepuoandeckui 3akoH [[. M. Menneneena,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHUS YHEPTUH
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XUMUHU,
MHUPOBO33PEHUYECKHE 3HAHUS, JIKAIle B OCHOBE IMOHUMAHHS NPUUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKUX SIBJICHUH, (PAKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUH U 0€30MacHOM HCIOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM JESITEILHOCTH YEIIOBEKA;



c(OpPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHaBJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
OTNMCAaHUM HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHUH;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIOIh30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
coctaBieHusi (HOpPMYJ BEIMIECTB M  yPaBHCHUH  XUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHaK, TamiéHas
U3BECTh, HEeTalIEHAs U3BECTh, MUThEBAs CO/A, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OTPECNISITh BaJICHTHOCTh U CTCTICHb OKUCIICHUS
XUMUYECKUX DJIIEMEHTOB B COEAMHEHHUSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMYecKasi, BOJAOPOJIHASA) B COCIMHEHUSIX, THUII
KPUCTAJTMYECKOW PEIIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJEKYJspHas,
MOHHAs, METAJUTMYECKAs), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHECHUI;

c(hOpMHPOBAHHOCTh YMEHHI YCTaHaBIIMBAaTh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpeAeNEHHOMY KIaccy/TpyIie
COCMHEHUN (MPOCThIE BEIIECTBA — METAJIbI U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC TUAPOKCUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUECKOro 3aKoHa [l.
N. MenneneeBa U IEMOHCTPUPOBATh €TI0 CUCTEMATUZUPYIOLIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB |—4 mnepuonoB Ilepuoanueckoil cucTeMbl
xumudeckux sneMmeHtoB JI. M. MenneneeBa, ucnonib3yst MOHATHS «S-, p-, d-
AJIEKTPOHHbIE opOuTanny, «QHEPreTUYeCKue YPOBHUY, O0OBSICHSITD
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX DJIEMEHTOB U MX COCAMHEHUMN
0 nepuoaam u rpynnam llepuoanueckor cucremMbl XuMH4eCKuX 3neMeHToB [l. H.
Menaeneena;

cOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHUE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
NOATBEPKAAaTh CYLIECTBOBAHUE TCHETHUYECKOM CBSI3M MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMU C MMOMOUIBIO YPABHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUN;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKHUE PEAKIUU I10
pa3IMYHBIM TIPU3HAKaM (YUCIYy M COCTaBy pEarupyroliux BEIIECTB, TEIJIOBOMY
s dekTy peakuuu, U3MEHEHHUIO CTEIEHEH OKHUCICHUS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKlMH, YYaCTHIO KaTaau3aropa);

c(OpPMHUPOBAHHOCTh YMEHHM COCTAaBJISTh YPABHEHMSI PEAKIMA Pa3TUYHBIX
THUIIOB, MOJHBIE U COKpPAIIEHHBIE YPABHEHHS PEAKIMii HOHHOTO 0OMeHa, yYUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMHU UAYT JI0 KOHIIA;



c(OPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, IOJTBEPKIAIOIIIE
KAUECTBEHHBI COCTAaB pPAa3JMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BELLECTB;

c(OPMHUPOBAHHOCT, YMEHHH  pacKpbIiBaTh CYIIHOCTh OKHUCIHTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS 3JIEKTPOHHOrO OanaHca
JTUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
pEeaKIMK OT Pa3TUIHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeicteus (nmpunuui Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOW KHUCIIOThI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH TPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIIAMAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMHUYECKOTO TIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYMCICHHSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
pU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA WU 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIN O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIIOBOro 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUsS MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NOoCy/Iol U J1TabOpaTOpPHBIM O0OpPYJOBAaHHUEM, a TaKXKe MpaBwia OOpamieHus c
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1aOOpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBINOIHATH XUMHUYECKUM
AKCIIEPUMEHT (Pa3joKEeHHUE MEPOKCHIA BOJOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENEIECHUE Cpedbl pPacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBHOIO
WHNKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKInHu,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE pEaKIuu Ha cyib(par-, kapOoHAT- U
XJIOPUJI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTANbHBIX 3aJad I0
TeMam «Metaiby U «HeMetannbe») B COOTBETCTBUM C MPaBUIAMU TEXHUKH
0€30MacHOCTH TIPH OOpAIEHUHU C BEIIECTBAMHU M JIAOOPATOPHBIM 000PYIOBAaHUEM,
IPEACTaBIATh PE3yJbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3arucu
YPaBHEHHI COOTBETCTBYIOIIUX PEAKIM W (POpMyIUpOBaTH BHIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAINIO, TOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBa MAacCOBOM
KOMMYyHUKaluu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  CcOONIOAaTh  TpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJSIX
COXpaHEHHSI CBOETO 3JI0POBbSl U OKPYKAIOIIEH MPHUPOJHOW CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICHCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, IOHUMAs
cmbeicn mokasarens [IJIK, mosicHAT, Ha mnpuMepax CcrnocoObl YMEHBIICHUS U
NpEeAOTBPAILCHUS UX BPEJHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs 00Y4YaronIuXcsi ¢ OTPAaHUYECHHBIMA BO3MOXKHOCTSIMHU 37I0POBbS: YMECHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H CIA0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHY0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XMMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmMbl

Ne

n/n KoauuyecTBo 4acoB

DJIeKTPOHHbIE
(uudgposrbie)
oOpa3oBaTe/ibHbIE

pecypcbl

KonTposabHbie

Bcero
padoThI

IMpakTnyeckue
padoThI

Paznea 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOM XUMUM

[IpenmeTt
OPraHU4YEeCKOM XUMHH.
Teopust crpoeHus
OpraHUYECKUX
coequHeHu A. M.
bytneposa

1.1

Hroro no paszneny 3

Paznen 2. YrieBoaopoasbl

[IpenenvHbIE
2.1 YTJIEBOJOPOIBI — 2
aJTKaHbI

HenpenenbHbie
YTJIEBOJIOPOIBL:
aJIKEHBI, aJIKaJu€eHEI,
AJIKUHBI

2.2

Apomarnyeckue
YTJIE€BOAOPOAbI

23

[Ipupoansie
HUCTOYHHUKHN
YTJIEBOJIOPOAOB U UX
nepepaboTka

24




Htoro no pazaeny

13

Paznen 3. Kuciiopoaconep:kaiiue opranu4eckue coeTHHEeHHsI

3.1 Cnuptsl. @eHon 3
AJbIeTubl.
39 KapGonoBbie 7
KHUCIIOTHL. CII0KHBIE
a¢upsl
3.3 YraeBojibl 3 1
Hroro no pazaeny 13

Pasnen 4. A3oTcoepkaiye opraHudecKue coeIMHeHus
AMUHBL
4.1 AMUHOKHUCIIOTHI. 3
benku
Hroro no pazaeny 3

Paspnen 5. BeicOKOMOJIEKY IS pHBIE COCIHHEHUS

51 [Lmactmaccer. ’
Kayuyku. Bonokna
Hroro no pazaeny 2
OBUIEE KOJIMYECTBO 34 )

YACOB IIO ITPOTPAMME




11 KITACC

JJIeKTPOHHBIE
HaumenoBanmue
Ne (undpossbie)
pa3aesioB M TeM
n/m KoanuecTBo 4acos o0pa3oBaTejibHbIE
NMPOrpamMmbl
pecypcsl
KonTpoabubie IlpakTnueckue
Bcero
padoThI padoThI
Paznea 1. Teopernueckne 0CHOBbI XUMUM
CTpoeHue aTOMOB.
[Iepuoanueckuit 3aK0H
11 u [lepuoanueckas 3
' CHUCTEMa XUMUYECKUX
snemenToB 1. 1.
Menaeneena
CTpoeHue BellecTBa.
1.2 4
MHoroo6pasue BeuecTB
1.3 XHUMHYECKUE PEAKLIUU 6 1 1
Hroro no pazaeny 13
Pa3nes 2. Heopranmueckasi XuMust
2.1 Merajuibl 6 1
2.2 Hewmeranmisl 9 1 1
CBs13b HEOPTaHUYECKUX
2.3 | U OpraHMYecKux 2
BEILIECTB
Hroro no pazgeny 17
Pa3gen 3. XuMus u :Ku3HbL
3.1 ‘ XuUMUs U )KU3Hb 4
Wroro no pazaeny 4
OBUIEE KOJIMYECTBO 34 5 3
YACOB I10 [TIPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

JJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

KonTposbHbie

Bcero
padoThI

IIpakTnyeckune
padoTsbI

[TpenMeT opraHuyYEeCKOil XUMuH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HA4YCHHE

Teopus cTpoeHUs] OpraHUYECKUX
coenunenuit A. M. bytneposa, e€
OCHOBHBI€ TOJIOKEHHUS.
IIpencrasnenue o
KJIaCCU(UKAIIUU OPTaHUYECKUX
Bemects. HoMenknarypa
(cuctemaTuveckas) u
TpUBHAJIbHbIE Ha3BaHUS
OpPraHUYECKHUX BEIIECTB.

CraproBas KOHTpOJIbHAs paboTa

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUU psJT

MeTtaH u 3TaH — MPOCTEUIIINE
MPEACTABUTENN AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTWJIEH U PONUIIEH —
[IPOCTEUIINE TPEACTABUTEIN
AJIKEHOB




[TpakTuueckas padora Ne 1.
«ITomy4enue 3TUIICHA U U3YUCHUC
€r0 CBOUCTBY

Ankanuensl. bytaauen-1,3 u
MetunoyrtaaueH-1,3. [lomydenne
CHHTETUYECKOTO KayuyKa 1
PE3UHBI

10

AJKHMHEBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSI.
AlleTUIeH — MPOCTEUIIHIA
MIPEJICTABUTEND AIKUHOB

11

Beluucnenus o ypaBHeHHIO
XUMHYECKOU peaKIuu

12

ApeHbl: O€H30J1 ¥ TOITYOIL.
TOKCHYHOCTH apeHOB

13

['eneTnueckas cBsI3b
YTJIE€BOIOPOJOB,
MIPUHAISKAIINX K Pa3THYHbIM
KJjlaccam

14

[IpupoHbIE HCTOYHUKHU
YTIIEBOIOPOAOB: IPUPOAHBIN T'a3
¥ MOy THBIE He(TAHBIE Ta3bI,
He(QTb U IPOTYKTHI €€
nepepaboTKu

15

[IpupoaHbIE HICTOYHUKHU
YTIEBOIOPOAOB: MIPUPOAHBIN Ta3
U MOy THBIE He(TAHBIE Ta3bI,
He(Th U MPOTYKTHI €€
nepepaboTKu

16

KonTponsHas pabora no pazaeny
«YTIIeBOAOPOABD)

17

[IpenenbHbIE OAHOATOMHBIE
CIIUPTBL: METAHOJ M 3TAHOJ.




Bopopoanas cBsizb

18

MHOroaroMHbI€ CIIUPTHI:
STWICHIVIUKOJIb U INIMLEPUH

19

®eHom: cTpoeHUE MOJIEKYIIBI,
¢du3uUeckre 1 XUMHYECKHUE
CBOHMCTBa, IPUMEHEHHUE

20

Anpaeruapl: GopManbaeTu 1
areranpaerug. Anerod

21

OnHOOCHOBHBIE NPEACIbHBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbHHAsl U YKCyCHas

22

[IpakTuueckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

23

CTeapI/IHOBaH K OJICMHOBAs
KHCJIOTBI, KaK MPEACTaBUTCIIN
BBICHIHNX Kap6OHOBBIX KHCJIOT

24

Mbl1a Kak coJIu BBICIINX
KapOOHOBBIX KHCIIOT, HX MOIOIIIEEe
JNIEUCTBUE

25

CrnoxHbie (pHUpbI Kak
IPOM3BOIHBIE KAPOOHOBBIX
KUCIOT. [ Maponn3 cI0KHBIX

3¢upoB

26

XKupsl: runponus, npuMeHeHue,
Ouosoruueckast poJib KHUpPOB

27

YrneBodnl: cOCTaB,
knaccudukanus. Baxneimme
MIPEACTABUTENM: TIIFOKO3a,
(bpyKTO3a, caxapo3a

28

Kpaxman u nemnronosa kak
IIPUPOJHBIE ITOTUMEPBI




29

KoHnTtponbnas paboTa mo pasaeny
«Kucnopoacoaep:xaiiue
OpPTaHHYECKUEC COCTUHCHHS

30

AMHHBI: METHJIAMHAH U aHWJINH

31

AMUHOKHUCIIOTBI KaK aM(OTEPHBIE
OpTraHUYECKHUE COSTUHEHUS, UX
OHOJIOrMYECKOE 3HAUCHUE.
IMenTnae!

32

benku kak nmpupoHbIe
BBICOKOMOJICKYJIAPHBIC
COEIMHEHUS

33

OCHOBHI)IG IIOHATHUA XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COeIUHEHUN

34

OCHOBHBIG METOAbI CUHTE3a
BBICOKOMOJICKYJISIPHBIX
coeguHeHnii. I1macTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KITACC

Ne

n/m

Tema ypoka

KoanuyecTBO 4acoB

JJIeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

XUMHAYECKHUH DJIEMEHT. ATOM.
DJeKTpOHHAs! KOH(UTYpALIUsi aTOMOB

IIepuoarueckuit 3aK0H U
[lepunonnueckas cuctema XUMHUYECKUX
anemenToB 1. 1. MenaeneeBa, UxX CBSI3b
C COBPEMEHHOM TEOPHUEHN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMUYECKHX JJIEMEHTOB U UX
COEIMHEHUI MO IPYyIIaM U ePUOIaAM.
3Ha4yeHHE EPUOANYECKOrO 3aKOHA.

BxonHas koHTposbHas paboTa.

Crpoenue BemiecTBa. XuMHUUYECKast
CB#I3b, €€ BUIIbI; MEXaHU3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
BopoponaHas cBsizb

BanenTHOCTSD.
DIEeKTPOOTpULIATENbHOCTh. CTENeHb
oKuceHus. BelecTBa MOJEKyISIpPHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHHUS

[TonsATHE O NUCTIEPCHBIX CUCTEMAX.
HcTuHHbBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBast J10J1s1 BEIIECTBA B PacTBOpE

Knaccudukanus u HOMEHKIaTypa
HEOPTaHWYECKUX COCTMHECHHM.




I'eneTmueckas CBI3b HEOPTaHUYCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

Knaccugukaus XuMrUuecKux peakuui
B HEOPTaHWYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPAaHEHHS MaCChl
BEILIECTB; 3aKOH COXpPaHEHUs U
IIPEBPALICHMS] SHEPTUU TIPU
XUMUYECKHUX PEAKLUAX

CxopocTts peakuuu. OGpaTumMbIe
peakimu. XUMUYECKOE paBHOBECHE

10

[Tpaktuueckas padota Ne 1. « BimustaHue
pa3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKOU PEaKIun»

11

DIEKTPOTUTHYECKAS TUCCOIHAIIHSI.
[TonsiTHE O BOIOPOAHOM TIOKA3aTENE
(pH) pactBopa. Peakiiuu nonHoro
oOMeHa. ['uaponu3 opraHu4eckux u
HCOPTaHNMYCCKUX BCIICCTB

12

OKHCITUTEITEHO-BOCCTAHOBUTEIIHLHBIC
peaxiuu. [TousiTue 06 3MeKTpOIN3e
pacIuIaBOB U pacTBOPOB COJICH

13

KontponbHas paboTa no pazaeny
«TeopeTnyecKre OCHOBBI XHMHUNY

14

Mertaiibl, MX MOJIOKEHUE B
[Iepronnueckoit cucTeMe XUMUYECKUX
snemenToB JI. . MenaeneeBa u
O0COOCHHOCTH CTpOCHUs aToMOB. O01IHe
(bu3MYEeCKUEe CBOMCTBA METAJLIOB

15

CrnnaBel METaJIOB.
DNEKTPOXUMHUYECKUN Psiji HAIPSHDKEHUI
METaJUIOB

16

XHUMHUYEeCKHE CBONCTBA BAXKHEHIIINX
METaJUIOB (HATPHUH, KaJIHi, KaJbIUH,




MarHui, A IIOMUHUN) ¥ UX COSAMHEHUIN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U
HUX COEIMHEHUN

18

XnMHu4decKkre CBOMCTBA IIMHKA, JKelle3a
U UX COCTUHEHUN

19

[IpakTuyeckas padora Ne 2. "Pemenue
9KCHEPUMEHTAIBHBIX 33734 110 TeEMe
«Mertamib»"

20

HemeTaminl, X I010KCHHE B
[Tepuoanyeckoil cucteMe XMMUYECKUX
anemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nyecKre CBOKMCTBA HEMETAIIOB.
ATIoTponus HEeMETauIoB (Ha puMepe
KHCIIOpOJa, cepbl, hocdopa u
yIaepoaa)

22

XHUMHYECKHE CBOMCTBA IraJIOTCHOB,
CEphI U UX COCTMHEHUN

23

XuMUYeCcKue CBOMCTBa a30Ta, pochopa
U UX COCTUHEHUHN

24

XUMHYECKUE CBOMCTBA yIyiepo/a,
KPEMHUS U UX COCIMHEHUM

25

IIpuMeHeHne BaXKHEUIITMX HEMETAIIIIOB
1 UX COeTMHEHUN

26

O060011IeHNE U CUCTEMATHU3aLMs 3HAHUN
o teme «Hemeramnely. BeruucieHus
110 ypaBHeHI/ISIM XUMHUYCCKUX peaKHI/Iﬁ H
TEPMOXHUMHYECKHE PACUETHI

27

[Ipaktuueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTANIbHBIX 33724 110 TeME
"Hemertamisl"y

28

KonTponbHas pabota no Temam




«Metamey 1 «HemeTammisn)

29

Heopranunueckue n oprannueckue
KucnoTsl. Heopranuueckue u
OpraHMYECKHEe OCHOBAHUS

30

AmpoTepHbIe HEOPraHUYEeCKHUe U
OpPTraHMYECKHEe COCTUHEHUS.
I'enernueckas CBsI3b HEOPTAaHUYECKHUX U
OPraHMYECKHX BEIICCTB

31

Ponp xumuu B o0ecieueHun
JKOJIOTUYECKOH, YJHEPreTUYECKON U
IUILEBON 6€30MaCHOCTH, Pa3BUTUU
MEJULIUHBI

32

[IpencraBnenus 06 OOMIMX HAYIHBIX
MIPHUHIIATIAX POMBITIIEHHOTO
MOJTyYeHHs] BAXKHEHIIIUX BEIIECTB

33

YennoBek B MHUPE BCIICCTB U MATCPHUATIOB

34

XuMus u 300POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYEHUKA

» Xumus, 11 xnace/ Pyasutuc I'.E., ®enpaman @.I'., Akunoneprnoe o61iecTBo

«3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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