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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpEeAHEro oOlero ooOpa3zoBaHuUs
pa3pabotrana Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-03 «0O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOl 00pa30BaTENBHON MPOrPaMMBI CPEIHEro ooOIero obpazoBaHuUs
(®OIT COQO), mnpencraBiacHHbix B DefepabHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yu€rom Konnenuuu mpenogaBaHus
y4ueOHOro mnpeamera «XHMHsI» B 00pa3oBaTelIbHBIX opraHuzanusax Poccuiickoit
denepanuy, peaqu3yIOMIUX OCHOBHbIE O0pa3oBaTelIbHBIE MPOrpaMMbl, U
OCHOBHBIX TONIOkKeHUuM «CTpaTreruu pa3BuUTUS BocnuTaHusi B Pocculickoi
®denepann Ha nepuoa a0 2025 roma» (Pacmopsbkenue IlpaBurensctBa PD or
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1ielt cTpareruu 00y4deHus, BOCIUTAHUS U Pa3BUTHUsL 0OYyYArOIINXCS CPEACTBAMU
yueOHoro npenmera « Xumus» 1isg 10-11 knaccoB Ha 6a30BOM ypOBHE COCTABWIIH
koHnentyanbHbeie TookeHnss ®PI'OC COO o B3auMO0OYCIOBICHHOCTH IICJICH,
COJICpKaHMs, PE3yJIbTaTOB OOy4YeHHSI U TpeOOBaHUN K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHAMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHu3alliy, SBISETCA HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIY)XKHT 3aBEpIIAIOIIMM 3TAalOM peaju3alid  Ha
COOTBETCTBYIOIIIEM €My O0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOOpa3oBaHMs. OTH UEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJIOBeKa, a TakKKe DJKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3MI0POBBI0 M TNpUpPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHuE
oOyyJaromuxcs Ha YPOBHE CPEIHETr0o 00IIero o0pa3oBaHusl CpeICTBAMU Y4e€OHOTO
npeaMera «XHUMHS», COJIEpKAHHE M TIOCTPOCHHE KOTOPOro OIPENENECHbl B
mporpaMme MO0 XUMHH C YYETOM CHEeIM(PUKH HAYKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJIBI M B MaTEPUATBHOW JKM3HHM OOIIECTBA, a TakkKe C y4ETOM
OoOIIUX 1eNied W TPHUHIMIIOB, XaPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero ooiero oopaszoBanus B Poccuiickoit denepanum.

XuUMHS KaK dJIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK UTpaeT 0COoOyI0 poJib B
COBPEMEHHOM IUBWIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MAaT€pUAIbHON KYJIbTYpHI.
OHa BHOCHUT CBOM BKJIaJl B (HDOPMUPOBAHKUE PALIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME L[EJOCTHOIO MPEJICTABIICEHU 00 OKpPYXAIoIEeM MHUpPE KaK O €IUHCTBE
NpUPOJBl M YeJIOBeKa, KoTopoe (GopMHupyeTcs B XMMHUM Ha OCHOBE NMOHHMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYKAIOLIEITO0 MHUPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMU 00IaCTIMU TPUMEHEHUSI.



TecHO B3aMMOJIEUCTBYS C APYTMMH €CTECTBEHHBIMUA HAyKaMH, XUMHS CTaja
HEOTHEMJIEMON YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOIO
TpyJa M XU3HU Kaxaoro uieHa oOmectBa. CoBpeMEHHas XHMHs Kak Hayka
co3uJaTeNibHasi, KaK HayKa BBICOKMX TEXHOJOTHMH HalpaBlieHA HAa pPEUICHUE
rII00AIbHBIX MPOOJIEM YCTOMYMBOrO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOW,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON O€30IIaCHOCTH U OXPAaHBI 3JOPOBBA.

B cootBercTBUM ¢ OOmMMH LENSIMH W TPHHIMIIAMH CPEAHETO OOIIEro
obpaszoBanus coaepxkanne npeamera «Xumus» (10-11 kimaccel, 0a30BbIi YPOBEHb
U3yUYCHUS) OPUCHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOINEKYJIBTYPHYIO IMOATOTOBKY
oOydJaronuxcsi, HEOOXOJUMYKD UM I  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUA B JKU3Hb COLIMYMa, NPOJOJIKEHUS
00pa30BaHMs B Pa3IUYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XMMHEH.

CocraBnstomuMu  npeaMera  «XUMUs»  SIBISIOTCS  0a30Bble  KYpChl —
«Oprannyeckas xuMus» U «OOIIass ¥ HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHHsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUW 10 HEOPraHWYECKOW XMMHH (C BKIIOYCHHEM 3HAHUI M3 OOIICH XUMHUH) U
OpraHn4eckor xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCErO0 MHOrooopaszus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUM XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranunyeckas xumus» u «OO0mas u
HEOpraHWYecKas: XUMus» cPOpMHUpOBaHA B MPOrpaMME IO XMMHUU HA OCHOBE
CUCTEMHOIO TOJXOJa K U3y4YEeHUI0 ydeOHOro marepuaja U 0O0ycCIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUYECKUX YpoOBHiIX. Tak, B Kypce OpPraHMYECKOW XHMHUHU BEUIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KIACCUYECKOM TEOpUM CTPOCHHSI OPraHMYEeCKUX
COCIMHEHMI, a TaKkKe Ha YpPOBHE CTEPEOXUMHUYECKUX M  DIEKTPOHHBIX
Ope/CTaBlIeHUd O cTpoeHuHu BemlecTB. CBefeHHs 00 wH3y4yaeMblX B Kypce
BElIeCTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOrMYECKU
aKTUBHBIX COEAMHEHWI. B Kypce opraHmdyeckoil XUMUHU MOIY4alOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEPBOHAYAIbHBIC
MPEACTABICHUS] O XUMUYECKON CBSI3U, KIACCU(DUKAMOHHBIX NMPU3HAKAaX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKON pEeaKkIyH.

[Tox HOBBIM yriiOM 3peHUss B mnpeaMeTe «Xumus» 0a30BOr0 ypOBHS
paccMaTpuBaeTcs M3yYECHHbIH Ha YpPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
TEOPETUUECKU MaTepuanl W (PaKTOJIOTMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHHuecKas
XUMHS» 00yYaromMMcsl TMPEOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JOTMUECKUX MO3HIIHH,



riy0ke TMOHATh MCTOPUYECKOE H3MEHeHHEe (QYHKIUN STOro 3aKkoHa — OT
o0o0mraromieit 10 0ObACHAIOMEH 1 MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXKHEWINMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHUH, a TAKKE O XUMUYECKUX PEAKIMSIX, UX CYLUIHOCTU U
3aKOHOMEPHOCTSX MpoTekaHus jomnonHsercs B kKypcax 10 m 11 xnaccos
AIIEMEHTAMHU COJEPKAHMSI, HMEIOIIMMHU KYJbTYPOJIOTHMYECKH W TPUKIAJTHOU
Xapaktep. OTH 3HAHUSA CHOCOOCTBYIOT TOHMMAHHUIO B3aHMMOCBSI3M XUMHUU C
JpPYTMMHM HayKaMH, PacKpblBalOT €€ poJib B IO3HABATEIBHOM M NPAKTHYECKOM
JESTEIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHMsI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XMUMHH, ITOMOTal0T
BBIITYCKHUKY OpPHUEHTHPOBAaTHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0iieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(GOPMALUIO U
IPUMEHATh €€ U1 IIONOJIHEHHs 3HAHWM, pEIIEHUS WHTEUIEKTYaJIbHbIX U
HKCIIEPUMEHTAJIBHBIX HCCIIEI0BATENbCKUX 3a7a4u.B nemnom copepxkanue yueOHOTo
npeaMera «XHMHS» — JAaHHOTO  YPOBHS ~ M3Y4YEHUSI OpPUEHTHPOBAHO  HA
(dbopmupoBaHHe y OOYyYarOMIMXCS MHPOBO33PEHUECKOM OCHOBBI JJIsi MOHUMAaHUS
bunocockux uAeH, TakMX Kak: MaTepuaJbHOE E€AMHCTBO HEOPraHWYECKOTO W
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOEHHEM, II03HABAEMOCTb IIPUPOJHBIX SBJICHUM IIyTEM OKCIIEPUMEHTAa U
pEelIeHUs] MPOTHBOPEYMI MEXKIYy HOBBIMU (aKTaMU M  TEOPETUYECKHUMH
MPEANOChUIKAMHU, OCO3HAHHUE POJIM XMMUU B PELIEHUU 3KOJIOTMYECKUX MpolieM, a
Tak)Ke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUUA U MaTEPUAJIOB.

B miaHe pemeHus 3agad  BOCHMTAHMS, pa3BUTUS H  COLMAIM3aLUU
oOy4Jaronmxcss OPUHATHIE MPOrpaMMONM MO XHMHHM TOJAXOJAbl K OMNPEIEICHUIO
colepKaHUsl M TOCTPOCHUS TMpeAMETa MpeaycMaTpuBaroT (POPMHUPOBAHUE
YHUBEPCAJIbHBIX YYEOHBIX JEHCTBHM, wuMeronmx 0a30Boe 3HAYCHUE IS
pa3IMyYHbIX BHJOB JESATEIbHOCTH. pELIeHUs mpodsieM, IMOHCKa, aHajlu3a M
00paboTku nH(popMauu, HEOOXOAUMBIX JJISI IPUOOPETEHHMS ONbITA MPAKTHYECKON
U HCCIIE0BATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenoaaBaHus XHMHUU Kak Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsl, TaK ¥ Ha YPOBHE CpPeAHETO 00Iero oopa3oBaHus, MPU ONpPeaeIeHUN
COJIEP/KATENbHON XapaKTEpUCTUKHU L€l HW3y4eHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPAJULMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XMMHUYECKON HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KAK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHHs TAKOM IOAXOJ K OIPEACICHUIO LEJIEU U3y4YeHUs
IpeIMeTa SIBJISIETCSI BIIOJIHE OIPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHHS TIABHBIMH LIENSIMU W3YYEHHs MpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABISIOTCS:

o ¢opMHUpOBaHME CHUCTEMbl XUMHUYECKUX 3HAHMHA KaK  BaKHeHIei
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIYEBbIe MOHATHSA, PYHIAMEHTAIBHBIE 3aKOHBI U TEOPHUH XHMHH,
OCBOCHME $3bIKa HAyKH, YCBOCHHE W MOHUMAaHHE CYIIHOCTU JOCTYIHBIX
000011IeHNT MHPOBO33PEHUYECKOTO XapaKkTepa, O3HAKOMIIGHHE C HCTOpPHUEH
UX Pa3BUTHA U CTAHOBIICHHUS;

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHYECKHX peakuui, HEOOXOIUMBIX [UIsi TPUOOpEeTEHUs
YMEHUH OpPHUEHTHPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBJICHUH,
MUMEIOIINX MECTO B IPUPOJE, B IPAKTUUYECKOI U TOBCETHEBHOM JKU3HU,

e pa3BUTHE YMEHHUH U CIOCOOOB AEATETHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHUMHYECKOTO OJKCIEPUMEHTa, COONIOJICHUEM  TPaBUI
0e301acHoro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atum, comepraTelibHas XapaKTepUCTUKA LeJIel U 3a7a4 U3YYEeHUs
npeaMeTa B IporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpenHero odiiero odpazoBanus. Cerogas B
OpernofgaBaHUM XUMUU B OOJNBIIEH CTENmeHH OTHAETCS  MPEANOYTeHHE
IPAKTUUYECKOM KOMIIOHEHTE CcojAepKaHusg OOydeHHs, OpPHUEHTUPOBAHHOM Ha
HOJIFOTOBKY BBIIYCKHHUKa O00II€00pa30BaTENbHON OpraHU3allM, BIAJICIOIIETO HE
HAaOOpOM 3HaHUM, a (YHKUMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHHUSIMH aKTUBHOTO TMOJYYCHHs] 3HaHWW U MPUMEHEHUS WX B PeajbHOU >KU3HH
JUTSL pEIICHUS TPAKTUYECKHUX 3a]1ad.

B cBs3u ¢ 3TUM mnpu U3ydeHMM TMpeAMeTa «XUMUS» JTOMHUHHUPYIOIIEe
3Ha4YeHHUe NMPUOOPETAIOT TaKKe LENH U 3a]a4H, KaK:

amanranus o0yJarommxcsl K YCIOBUSM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHME  WHTEIJICKTyaqlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHnI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO TPAMOTHBIX
pellleHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BELIECTBAMH U UX
IPUMEHEHUEM,;

dopmupoBaHre y OOydYarONMIMXCS  KJIFOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMITETCHIINI), MMEIOMINX YHHBEPCAIbHOE 3HAYEHHWE Ui Pa3IMYHBIX BHUJIOB
JESITEIbHOCTH: pelleHusl nmpo0jeM, oUcKa, aHauu3a U 00paboTku MH(pOpMaIuH,
HEOOXOJUMBIX Ui NPUOOPETEHHs OMbITa JAESITENbHOCTH, KOTOpas 3aHUMaer
BXHOE MECTO B T[IO3HAHWM XHMHH, a TaKXe /s OLEHKH C TO3ULUN
IKOJIOTUYECKO 0e30MacHOCTH XapakTepa BIHMSHHMS BEIIECTB W XUMHUYECKUX
IPOIIECCOB Ha OPTaHM3M YeJIOBEKa U MPUPOIHYIO Cpeay;



pa3BUTHE IMO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYalbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00yUaIONINXCs: CIIOCOOHOCTH CaMOCTOSTENBHO TPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIB30BAThH
COBpeMEHHBbIC HHPOPMAIIMOHHBIC TEXHOJOTHUHN JUIS TIONCKA M aHaJIM3a Y4eOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAITUU XUMHUIECKOTO COACPKAHMS;

dbopMupoBaHNE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHHS], HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUU XUMHUIECKOTO
IKCIIEPUMECHTA,;

BOCIIUTaHHE Yy oOOydarommxcs YOeKIEHHOCTH B T'yMaHHCTUYCCKOU
HAIpPaBJICHHOCTH XWMHUH, €€ BAXKHON POJM B PEHICHHHM TI00alIbHBIX MpPoOsieM
paIroHaIbHOTO MPUPOAOIOIB30BaHNUs, TOTOIHEHUS SHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUs MPUPOJHOTO PaBHOBECHS, OCO3HAHMUS HEOOXOJUMOCTU OEpeXHOIro
OTHOILIIEHUS K NPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe NPUOOpPETEHHs OIbITa
UCTIOJIB30BAHUSL TOJNYYCHHBIX 3HAHWUW I TPHHATHS TPAMOTHBIX DPEIICHHH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUUECKUMU SIBIICHUSMH.

B yuyeObHOM mnaHe cpenHero oOmiero oOpa3oBaHMs MpPeaIMeT «XUMUS»
0a30BOro ypoBHS BXOJUT B COCTaB MpeAMETHOMN o0siacTu «EcTecTBEHHO-HAyUYHBIE
PEIMETHI».

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS U3YUEHUsI XUMUH, Ha 0a30BOM YpPOBHE
cpemaHero oomero oopasopanus, B 10 kimacce — 68 wacos (2 yaca B Hepenmo),1 vac
CorjlacHO yueOHOMY IlaHy M 1 dYac 3a cueT KOMIIOHEHTa (HOpMHUPYEMOTo
y4aCTHMKaMH 00pa30BaTe/bHBIX OTHOmIeHHWH, B 11 kimacce — 34 yaca (1 yac B
HEJIEIII0).



COIAEPKXAHUE OBYUYEHUASA
10 KJIACC
OPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYeCKON XUMUM

[Ipenmer opraHnyeckor XUMHUH: €€ BO3HUKHOBEHUE, PA3BUTUE U 3HAUCHHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUATIOB. T€OpHsl CTPOCHHS OPTaHUYECKUX
coenunenuit A. M. bytieposa, e€ ocHOBHBIE OJI0KeHUsI. CTPYKTYpHBIE (POPMYJIIBI
OpPraHMYECKUX BemecTB. ['oMmonorusi, wu3zoMepus. XuUMHYECKas CBS3b B
OPraHUYECKUX COCNHEHUAX — OJUHAPHBIE U KPATHBIC CBA3U.

[IpeacraBnenne o KiacCU(pUKALMK OpraHMYecKux BewiecTB. HomeHknaTypa
OpPraHUYeCKUX CoenuHeHHMH (cucTemaTthyeckas) W TPUBHAJIbHBIC Ha3BaHUS
BAKHENIINX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEHIECTB M HMX MPEBPALCHUN:
O3HAKOMJIEHWE € 00pa3luaMu OPraHMYECKMX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHWYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 IIPEBPALICHUI0 OPraHUYECKUX BEIIECTB
npy HarpeBaHuu (IIaBJieHUE, OOYTIIMBAHUE U TOPCHHUE).

Yriaesogopoasbl

AJIKaHBI: COCTaB WU CTPOCHHUE, TOMOJIOTMYECKHMUA pAn. MeraH u 3TaH —
MpOCTEHIIINE TPEACTABUTENIM alIKaHOB: (U3WUYECKHUEe M XHUMHUYECKHE CBOMNCTBA
(peaki 3aMelleHWsT W TOPCHHUsA), HAXOXKACHHWE B MPHUPOJEC, NOIYYCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTUYECKUHN psAd. DTUIEH U MPONUIEH —
MpOCTEHIIINE TPEACTABUTEIIN AJIKEHOB. (U3WUYECKHEe M XHUMHUYECKHE CBOMCTBA
(peakii  THIPMPOBAHHWS, TaJOTCHUPOBAHMs, THIPATAIlUH, OKHCICHHUS U
HOJTMMEPHU3AIUH ), TIOTyYeHUE U TPUMEHEHHE.

Ankanuensl: Oytaawen-1,3 u merwnOyramueH-1,3: cTpoeHue, BakHEWIIne
XUMHYECKHE CBoMcTBa (peakius moauMmepu3aiuu). [lonydeHne CHHTETHYECKOro
Kay4dyKa U PE3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHUM Psifl. ATICTHIICH
— TPOCTEUIIMIA TPEICTaBUTENb AQJIKWHOB. COCTaB, CTPOCHUE, (UBUYECKUE W
XHUMUYECKHE CBOWCTBA (pEaklMu TMJIPUPOBAHUS, TAJIOTCHUPOBAHMUS, THAPATAIUH,
TOPEHUS), TIOJYYCHHE U IIPUMCHCHUE.

Apenbl. benzon: coctaB, cTpoeHue, (pU3MUECKME U XUMUYECKHE CBOMCTBA
(peakiuu rajoreHUpoOBaHMs ¥ HUTPOBAHUSA), MOJyUYCHUE U TpUMEHEHHE. 101yoi.
cocmas, cmpoeHue, @Quzuveckue U  Xumuueckue — ceoticmea  (peaxyuu
2AN0CCHUPOBAHUSL U HUMPOBAHUS), NOAYYeHUe u npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTnueckas CBsI3b MEXIY YIJIEBOAOPOJIAMH, MNPUHAAIEKAIUMU K
pa3IMYHBIM KJIaCCaM.

[IpuponHble MCTOYHMKH YTII€BOAOPOIAOB. [IpHpoaHbIi ra3 W IOIMyTHBIE
HedTaHble Ta3pl. HedTh um e€ mpoucxoxaenue. CrocoObl nepepadoTKu HeTH:
NICPEroHKa, KPEKUHT (TCPMUYECKUH, KaTaJIUTUYCCKHii), MUPoimu3. I[IpoayKThI
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yTOJIb U IPOAYKTHI €0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MPEBpaICHUIL:
O3HAKOMJIEHME C O00pa3laMu IJJaCTMAcC, Kay4dyKOB U PE3UHbI, KOJUICKIUU
«Hedptp» wm  «Yromp»,  MOIETMPOBAHWE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOT€HONPOU3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOJYYCHHE STUIICHA

Y U3YYEHHE €TO CBOMCTB.

PacuérHele 3aauun.

BbruncnieHnss M0 ypaBHEHHIO XHUMHYECKOH peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTAa PEAKIHUH IO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 HCXOTHBIX BEIIECTB WIIH MIPOAYKTOB PEAKIUH).

KucJiiopoacoaep:kauue oprannyeckue coeJMHeHU s

[IpenenpHble OQHOATOMHBIE CHOUPTHL. MeETaHONI W 3TAHOJ. CTPOCHHE,
(Gu3MUecKe W XUMHUYECKHE CBOWCTBA (pPEeakluMu C AaKTHBHBIMH METaJUIaMH,
raJloreHOBOIOPO/IaMH, TOpEHHE), TPUMEHECHHE. BOIOpOIHBIE CBS3H MEXIY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBME METaHOJIa M ATaHOJA HA OPTaHU3M YEIOBEKA.

MHOroaToMHbl€  CHOUPTBL. ~ OJTWICHIVIMKOJIb W  IJIMLIEPHH. CTPOCHHE,
(Gu3ruecKue W XMUMHUYECKHE CBOMCTBAa (B3aWMOJICHCTBHE CO IIEIIOYHBIMU
MeTalllaMH, KaueCTBEHHAs Peakiis Ha MHOrOaTOMHbIC chupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenne rmuuepruHa v STUIICHTIIUKOJIS.

deHon: CTpoeHUE MOJEKYJbl, (U3NYECKUe W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue penona.

Anpnerunpl U kemouvl., DPOpMaANBIErWJ, alETAIBIETHA.  CTPOCHHUE,
du3nveckne U XUMHYECKUE CBOWMCTBA (pEaKIMU OKHUCIICHHS M BOCCTAHOBJIICHHS,
Ka4eCTBEHHBIC PEAKIIMH), TOJYICHHUE U IIPUMCHEHUE.

OOHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasl KUCIIOTBL: CTPOCHUE, (PU3MUECKHEe UM XMMUYECCKHUE CBOMCTBA (CBOWCTBA,
o01ue /I Kiacca KHCJIOT, PeaKius dTepU(PHKAINK), TIOTyUYeHHE U MPUMEHCHUE.
CreapuHoBasi ¥ OJICMHOBAsl KHUCJIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, X MOIOIIEE AEHCTBHE.

Crnoxuple 3¢upbl Kak NPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘uaponus
cioxHbIX 3¢upos. Kupsl. 'naponus xxupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



VYraneBomel:  coctaB, kiaccuukamms — yriieBomoB  (MOHO-, JaHM- WU
nonucaxapuzbl). [I0Kko3a — mpOCTeWINiA MOHOCAXapHUl: OCOOCHHOCTH CTPOCHHUS
MOJICKYJIbI, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBUE C
ruapokcunom Mmenu(ll), okucinenne aMmuauHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHUE TIIIOKO3bI), HAXOXKICHUE B IMPHUPOAE, MPUMEHEHHE,
ounonorunyeckas poiib. @otocunre3. pyKTo3a Kak H30Mep IITIOKO3BI.

Kpaxman u nemnoioza Kak npupojHbie noaumepsl. CTpoeHHE Kpaxmaia u
HeIUTt0N03bl.  Du3Mueckne W XUMHYECKHE CBOWCTBA Kpaxmana (THIpOJn3,
Ka4eCTBCHHAS! PEAKIIHS C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpALICHUI:
IpOBeJCHUE, HAOMIOJEHUE U OINUCAaHUE JEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CIUPTOB (OKUCIIEHUE STaHOJA
okcugoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJMIIEPHHA C
ruapokcunoM Meau(ll)), anpaerunor (OKucIIeHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpokcumom wmemu(ll), B3ammomeHcTBHE Kpaxmaiga € HOJIOM),
IIPOBE/ICHNE NMPAKTHUECKOW PaOOTHI: CBOICTBA pacTBOpPa YKCYCHOW KUCIIOTHI.

Pacuérnrle 3agaun.

BbrunicnieHnss 10 ypaBHEHHIO XHUMHYECKOH peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOIO BEUIECTBA WM INPOAYKTAa PEAKLUU 10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 HCXOTHBIX BEIIECTB MIIH MIPOAYKTOB PEAKITUH).

A30TCozep)KaIINE OPTAHUYECKUE COCTUHEHUS.

AMUHOKHUCIOTHI Kak aM(OTepHble OpraHuyeckue coequHeHus. dusnueckue
¥ XUMHYCCKHE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe MIMIHMHA). bruonormueckoe
3HAYEHUE aMUHOKUCIIOT. [lenTuasl.

benkyn kak NpUPOAHBIE BBICOKOMOJIEKYJSIpDHBIE coeauHeHud. llepBuunas,
BTOPUYHAsI U TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE PEaKIUU Ha OEJIKU.

OKCIEpPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX MPEBpALICHUI:
HaOJIIOZCHUE U OMMCAHUE JIEMOHCTPAILIMOHHBIX OMBITOB: J€HATypalus OENKOB MpHU
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIKOB.

BricokoMoJIeKyJIAPHBbIE COeIMHEHMS

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI. MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEIHIA MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCOUHEHUN —
IIOJINMEPU3aLUs U MIOJIUKOHICHCALIHS.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX MPEBpALICHUIL:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexIpeaMETHBIE CBA3H.



Peannsanust MeXNpeIMETHBIX CBA3EH NPU U3YYEHUHU OPTaHUYECKON XMMUH B
10 xmacce OCYyIIECTBISIETCS 4Ye€pe3 HCIOJb30BaHUME KaK OOIIMX EeCTECTBEHHO-
HAy4YHbIX MOHATHH, TaK W MOHATUH, SBISAIOIIMUXCA CHUCTEMHBIMU ISl OTIEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIE OHSTHUSA: SIBJICHUE, HAYYHBIN (PaKT, TUIOTE3A,
3aKOH, TEOpHSs, aHaNU3, CUHTE3, KiIaccUu(HKAIMs, MEPUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIIUPOBAHUE.

dusnka: MaTepus, OHEprus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HHEPreTUUECKUA YPOBEHb, BEIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3M, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OHMOJOTHYECKH AaKTHBHbIC BemiecTBa (OENKH, YIIEBOIBI, KHPHI,
(bepMeHTH!).

['eorpadusi: MuHepanbl, TOPHbIE MTOPO/bI, TOJE3HbIE UCKONAEMbIE, TOILIUBO,
pECypCHI.

TexHonorusa: MNHIIEBbIE MNPOAYKTHl, OCHOBBI PpPAallMOHAIBHOTO MHUTaHUA,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUECKHUE MpenapaThl, MaTepUaibl U3
VCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUN 3JeMeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUEe YPOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHus 3JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. IIEKTPOHHASI KOHPUTYpAIMs aTOMOB.

[Tepunonnueckuit 3axkoH u [lepuoanyeckas cucrema XMMUUYECKUX JIEMEHTOB
. . MenaeneeBa. CBsi3b nepuoanyeckoro 3akoHa u Ileproanyueckoil CUCTEMBI
xuMuuecknx sneMeHtoB /I M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB H
oOpa3yeMbIX MMH TIPOCTBIX M CJIOKHBIX BEIIECTB IO TPYIIaM M TEPHOJAM.
3HaYeHue MEepUOJUYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKas CBS3b. BHAbI XHMHYECKON CBSI3U
(koBasicHTHAsl HEMOJSIPHAs M TOJSpPHAs, WOHHAs, METaJuTMdeckas). MeXaHUu3MbI
oOpa3oBaHHs KOBAJCHTHOH XUMHYECKOW CBsi3M (OOMEHHBIH H  JIOHOPHO-
aKIeNTOPHBIN). BomopoaHas cBs3b. BaleHTHOCTh. NEKTPOOTPHUIIATEIBHOCTb.
Crenenb okuciieHUs. IOHBI: KATUOHBI U AaHUOHBI.



BemectBa  MOJIEKYJSPHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THMbl KPUCTATUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEIIECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTie O OuUCHEpPCHBIX cUcTeMaxX. VICTUHHBIE M KOJUIOUIHBIE PACTBOPHI.
MaccoBas 107151 BEIlIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYEeCKUX COECIMHEHU. Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. [eHeTMYecKkas CBA3b HEOPraHWYECKHWX BEUIECTB,
MPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumudeckas  peakiusa.  Knaccudukarmuss  XUMHYECKMX — PEAKIUA B
HEOPraHMYECKOM M OPraHMYEeCKOM XMMHUHU. 3aKOH COXPAaHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YSHEPTUH MPU XUMHUUYECKUX PEAKIIUIX.

CkopocTh peakiiud, €€ 3aBUCUMOCTb OT pa3inyYHbIX (QakTopoB. OOpaTUMBbIC
peakuuu. XuMHYeCcKoe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHUE
xumuueckoro pasHoBecus. [Ipunmun Jle [lartenbe.

DnekTponutrueckas auccounarus. CuiabHbIE U ciialdble eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCasl, HEUTpaIbHas, IEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBPALCHUN:
neMoHcTpanus tadaun «[leprognyueckas cucTeMa XUMUYECKHX 3y1eMeHToB JI. .
MeHnneneeBa», U3ydeHUE MOJENIEH KPUCTAUIMYECKUX PEIIETOK, HAOJIOJEHUE U
OIKMCaHUE JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIMBITOB (pa3iiosKeHHE IMEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3aTOPA, ONPEIACICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOINBIO YHUBEPCAJIbHOIO HWHAMKATOPA, PEAKIMA HOHHOIO OOMeEHa),
MIPOBEICHHE TTPAKTUYECKON paboThl «BrusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMHYECKON PEAKLINMY.

PacuéTnrble 3amaun.

Pacuérsl 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HUCIOJIB30BAHUEM IOHATHUS «MaccoBas
JTOJISI BELIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetauioB B Ilepuoandeckoi  cucreme
xuMuueckux sneMmeHTtoB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETauioB (HA mpuUMeEpe
KHCI0p0J1a, cephl, (hocdopa u yrieposa).

XUMHYCCKHE CBOMCTBA BayKHEHINMX HEMETAJIOB (TajOreHOB, Cephl, a30Ta,
dochopa, yrmepoma M KpPEeMHHsA) M HMX  CcoeAMHEHHH  (OKCHIOB,
KHCJIOPOJICOICPIKAIUX KUCIIOT, BOJOPOIHBIX COSAMHECHUN).

[IprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEMHEHUM.



Merannel. 1lonoxenne meramnos B llepuonnueckon cucremMe XMMHYECKHX
anemeHnToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000J0UEK
aToMoB MeTauioB.O0mue ¢uzndeckue cBolcTBa MeTauioB. CruiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUH PsiJ HAPSIKEHU METAILIIOB.

XHUMHYCCKUE CBOMCTBA BaXKHCHINMX METaIOB (HATPHM, KalWid, KalblUH,
MarHHi, aJJFOMUHHH, IIAHK, XPOM, XKEJIe30, MEJIb) U MX COCITUHEHUH.

OO0mue cnocoObl MmoyuyeHus: MeTaioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAIIbHBIE METOJAbl HW3YyYEHHUsI BEHIECTB M HX IPEBpaIICHUM:
U3y4YeHUE KOJUIEKIIMU «MeTauibl U CIUIaBbD», OOpa3l0oB HEMETAIOB, pPEIICHUE
DKCIIEPUMEHTANILHBIX 3aja4, HAOI0JeHWe W OINHCAHHWE JIEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OIMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMHHHS C PacTBOPAMHM
KHCJIOT M IIEJI0YCH, KaYeCTBEHHBIC PEAaKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3agaun.

Pacuérpl mMacchl BellecTBa MM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMYESCTBA BEIISCTBA) IIPOAYKTOB PEAKIIMH, €CIIA OHO
Y3 BEILIECTB UMEET IPUMECH.

XUMHUS U KU3Hb

Ponp xuMuu B 00ECIEUEHHHM IKOJOTUUECKOM, PHEPreTUUYECKON W MUIIEBOM
0€30MacHOCTH, pPa3BUTHM MeIULMHBL. [lOHSITHE O HAy4YHBIX METOJaXx IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIHUINAX TPOMBIILICHHOTO
MOJTYYEHHS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPHUAIOB. BAXKHEUIIHUE CTPOUTEIHHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MaTepuasbl, KpAaCKH, CTEKJIO, KEpaMHKa,
MaTepualibl sl 3JIEKTPOHHKH, HAHOMATEpHUasbl, OPraHUYECKUE U MHHEPAIbHBIC
ya0OpeHusl.

XuMHST W 370pOBbE YEJIOBEKA. MpaBWIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaTosB, MpaBuia OE30MaCHOr0 MCIOJIb30BaHUS IIPENapaToB ObITOBON XUMUU
B [IOBCEIHEBHOM JKU3HHU.

MexrpeIMeTHBIE CBSI3H.

Peanuzamusi  MEXIpeIMETHBIX CBsi3ed NpU  H3yYEHUH OOmed
Heopranmdeckoi xuMuu B 11 Kitacce oCyIIeCTBIISIETCS Yyepe3 MCIOIb30BaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUM, TaK W TIOHATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmume ecTeCTBEHHO-HAYUYHBbIC TOHSTHSA: HAy4YHBIH (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTE3, KiacCUpUKAIKs, TMEPUOJUIHOCTh, HAOIIOACHHE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepus, YHEPIUsi, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH,
M30TOM, PAIMOAKTUBHOCTh, MOJICKYJIA, SHEPTE€TUYECKUN YPOBEHD, BEIIECTBO, TETO,
00BEM, arperaTHOe COCTOSTHHE BEIIECTBA, (PM3NUECKHE BETUYMHBI U CAHMHUIIBI HX
U3MEpPEHUS, CKOPOCTb.

buomorusi:  kneTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, TTOJIE3HBIE UCKOIIAEMbIE, TOTUIHBO,
PECYpPCHI.

TexHomorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYprus, MPOU3BOJICTBO
CTPOUTEIBHBIX MaTEPUAJIOB, CEIbCKOXO3IMCTBEHHOE IMPOU3BOJICTBO, IHILEBAS
MPOMBIIUICHHOCTh,  (hapMalleBTUUECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IMpenapaTroB, ITPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHANIOB,
AJIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OOyYaroIUMHUCS TPOTpaMM  CpelHero o6iero o0Opa3oBaHus (JIMYHOCTHBIM,
METANpPEeIMETHBIM W TMPEAMETHBbIM). HaydHo-MeTonu4eckoil OCHOBOW IS
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
o0Opa30BaHMsI SIBISETCS CUCTEMHO-/IEATEIILHOCTHBINA MTOAXO.

B COOTBETCTBUM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS NpeaMeTa «XHUMHSI» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHus BbIJICTICHBI CIEAYIOIINE COCTABISIOIIHE:

OCO3HAaHHE OOYYaIOUMMHCS POCCUUCKOM TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOIIPEIEIICHUIO;

HaJIM4KMe MOTUBAIIMK K O0yUEHHIO,

[[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKJICHUM JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPAAUIMI 0a30BOI HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYy4YarolIUXCS PYKOBOJACTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4YKME MMPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B
CANHCTBE Y4YEOHOW ¥ BOCIUTATEIBHOM JEATEILHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMH, COLUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU
U ujeajaMU POCCUHCKOTO Tpa)KJaHCKOTO OOIIeCTBa, MPUHSTHIMU B OOIIECTBE
HOpMaMM U TpaBWIaMH  TIOBEJEHUs,  CIOCOOCTBYIOIIMMHU  IpoIeccam
CaMOITO3HAaHUs, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0yyJarommuxcs.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OIbITa IMO3HABATEILBHOM M MPAKTUUYECKOW JEeSTEIbHOCTU
OoOy4Yaronuxcs 1Mo peaju3aly NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM UYHUCIE B
YacTHu:

1) rpaIaHCKOro BOCIIMTAHUS:

OCO3HaHUS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBaKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS] O COLHMAIBHBIX HOPMAaX M IMPABWIAX MEXKIMYHOCTHBIX
OTHOIIICHUU B KOJIJIEKTUBE,



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH NPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN yY€OHBIX W MO3HABATEIBHBIX 3a7a4, BBITTOJTHCHUH
XUMUYECKUX IKCIICPUMEHTOB,

CIIOCOOHOCTH TOHHMMATh M TPUHUMATH MOTHUBBI, HaMEpPEHUS, JIOTHUKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJOB YUEOHOU NesATEILHOCTH;

2) IATPHMOTHYECKOT0 BOCTIUTAHMS

LHEHHOCTHOIO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTE€YECTBEHHON XHMUH;

YBOXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUUM M MPAKTUUECKOIO
MPUMEHEHUsI XUMHH, OCO3HAHUSI TOrO, YTO JIOCTHKEHHUS HAyKH €CTh pe3yJIbTaT
JUTMTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOHCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHKOB,;

WHTEpeca M TMO3HABaTEIbHBIX MOTHUBOB B IMOJIYYEHHUH U TOCIEIYIOIIEM
aHasin3e MHPOpMAIUKU O MEPEOBbIX JOCTHXKEHUSAX COBPEMEHHON OTEUECTBEHHOU
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHNS

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3aHHBIC C XUMHUYECKUMU SBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHHWE M IMOCTYIKH CBOMUX TOBapUUIEH C
MO3UIIUKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHME IMOCJEACTBUN ITHX
MOCTYIIKOB,;

4) hopMHUPOBaHUS KYJIbTYPHI 310POBb:

MOHMMAHUSl LIEHHOCTEH 3J0pOBOro u 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOIo/IeHHs TIpaBuUJl 0O€30MacHOro OOpallleHHus C BEHIECTBAMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM JEATEILHOCTH;

MOHUMAaHUS IIEHHOCTH TIPaBWJI WHAMBUAYAILHOTO M  KOJUICKTUBHOTO
0€30MacHOro MOBEICHHS B CUTYalUsX, YTPOKAIOIIMX 3/I0POBbIO U )KM3HU JIOJEH;

OCO3HAHMS TOCJCACTBUI M HEMPHUATHS BPEIHBIX MPUBBIUCK (YHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTHKOB, KypCHHSI);

5) TpyA0BOro BOCIIMTAHHSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4eOHO-HCCIEI0BATEIbCKOU
JESITEIbHOCTH,  OOILIECTBEHHO TOJIE3HOM, TBOPUYECKOM M  JIPYrUX BHJIAX
NESITENIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE€ B PEIICHUM MPaKTUYECKUX 3aaad
COLIMAJIbHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YyUCHUIO Mpodeccrii pa3inyHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

YBAXKEHUS K TPYY, JIFOJAM TPYyAa U Pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIUBHUIYAIbHOW TPACKTOPUU
oOpa3oBanusi, Oyayiied Mpodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeObHOCTEH 0011IeCTBa,;

6) 3K0J10rHYecKOro BOCIIMTAHUA:

HKOJIOTHYECKU 11eJIECO00pa3HOTO0 OTHOILIEHUS K TPHUpPOAE, KaK HMCTOYHUKY
CYILIECTBOBaHMS KU3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAJIBHOTO XapakTepa H3KOJIOTHYECKUX MpoOJeM, BIUSHUS
SKOHOMHUYECKHX MPOLIECCOB HA COCTOSTHUE MPUPOTHON U COUAIBHON CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTIDKCHUM XUMHUHU IS
pelIeHus BOIIPOCOB PALlMOHAIBHOIO IPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHS JCHUCTBUM, MPUHOCSAIIMX BpPEI  OKPYKAIOILIEH
MPUPOJHONU Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE AKOJOTHYECKUE
MOCJEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUNA U MPEIOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOTO 3KOJOTUYECKOTO MBIIIJIEHHUS], SKOJIOTMYECKON KYIbTYPHI,
OIIbITa JEATEIBHOCTH AKOJIOTMYECKON HaIIPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI MU B TO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLHAAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUU
xemohoouu;

7) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH,

MOHMMAaHUSl cHeNU(PUKM XUMUU KaK HayKd, OCO3HaHMS €€ poju B
bopMHUpPOBaHUN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEJI0CTHOTO
MPEACTABICHUS] 00 OKPYXAIOIEM MHPE KaK O €IHMHCTBE MPUPOJLI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJIeM COXpaHEHUs
MIPUPOHOTO PAaBHOBECHS;

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOMU
UMBWIN3ALMU. B €€ TyMaHUCTUYECKONW HAMNpaBICHHOCTH U Ba)XHOW pOJM B
CO37IaHUU HOBOW 0a3bl MaTepUATLHON KYJIBTYPBI, PEIICHUU TI00AIBHBIX MPoOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUUYECKOM, MHUILEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIUMHBI, OOECIEYEHUH YCIOBUI
YCHEIIHOTO TPpyAa U OKOJOTUYECKH KOM(POPTHON JKU3HU KaXKIOTO UJICHA
oOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: MOHUMAHUS CYIIHOCTA METOJIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOIb30BAThH



ToJTydaeMble 3HAHHS IS aHaIu3a U OOBSCHEHUS SIBJICHHHA OKPY)KArOIIero Mupa u
MIPOUCXOAIINX B HEM N3MCHECHHM, YMCHHS JIejaTh 00OCHOBAHHBIC 3aKTFOYCHUS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMCIOIMMUXCS JaHHBIX C IEJIBI0  TOJyYCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XHMHUYCCKHE 3HAHUS IS
peleHus IPo0JIeM B PeaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U MCCIIeIOBATEILCKON ACITEIHHOCTH;

TOTOBHOCTM W  CIOCOOHOCTH K  HENPEepPhIBHOMY OOpa3OBaHUIO U
caMo00pa30BaHUI0, K AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBHUH C KM3HCHHBIMU MTOTPEOHOCTAMU;

WHTEpeca K 0OCOOCHHOCTSIM TpyJa B Pa3IMUHBIX cdepax mpodheccHnoHaAThHON
JCSATCIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHBIE PEe3yJIbTaThl OCBOCHHSI YICOHOTO MpeaMeTa «XUMHUS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIHOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHHS  OOydarOIIMXCS
MEKTUCIMITMHAPHBIC (MEKIIPEIMETHBIC) OOIICHAYYHbIC TOHSATHS, OTPaKaIOIIUe
I[EJJOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEUUPUKY METOJ0B TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIICCTBO, SHEPIHs, SBJICHHE,
MpoIecc, CUCTeMa, HaYyYHBIH (aKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICOBaHUE, HAOIIOACHNE, U3MEPCHHE, SKCIICPUMEHT M JIPYTHUE);

yYHHUBEpcallbHbIe yueOHbIC NeHCTBHS (MMO3HABATEIbHBIC, KOMMYHUKATHBHBIE,

pETyJISITUBHBIE), o0ecreynBaronue (dbopmHpoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH M COLMAJIbHON KOMIETEHIIUN O0yYarOIMINXCH;
CIIOCOOHOCTD oOyyJaroumxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M yHUBEpCAJIbHBIC YUeOHbBIC
JICUCTBHS B IIO3HABATEIIBHON U COLMAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE pe3yiabTaThl OTPAXKAKT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICCTBUSIMH.

OBaanenne YHUBEPCAJIbHBIMU yueOHbIMU MO3HABATEJIbHBIMH
AeMCTBUSIMM:

1) 6a3oBble JJOrHYeCcKHe TeHCTBUS:

CaMOCTOATENIbHO  (OpMyJIMpPOBaTH W aKTyaJlu3upoBaTh  Mpooiiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENATh LIENU JESITEIbHOCTH, 3a/aBas IApaMETPbl U KPUTEPHUU UX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH C IOCTABICHHBIMU LESMH;

WCIIOJIB30BaTh IPU OCBOEHUU 3HAHUU NPHUEMBI JIOTUYECKOTO MBILIJICHUAS —
BBIJICIISATh XApAKTEPHbIE MPHU3HAKU TOHATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTACIBHBIX (DaKTOB U
SIBJICHUU,

BEIOMPATh OCHOBAaHWS W KPUTEPUH I KIaCCH(PUKAIMK BEIIECTB U
XAMHYECKHUX PEaKIINi;

yCTaHABIIMBATh MPUYUHHO-CICACTBCHHBIE CBS3M MEXKIY HU3y4aeMbBIMH
SIBIICHUSIMU,

CTPOUTH JIOTHUSCKHE pacCyXJCHHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, IIO
AHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYUS B pPacCMaTPUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITIOUCHHS;

NPUMEHSTH B MPOIIECCE MO3HAHUS, UCTIOIb3YeMbIE B XUMHUH CHMBOJHUYECKHEC
(3HaKOBBIC) MOJIEITH, TTPEOOPA30BHIBATH MOJICIbHBIC TIPEICTABICHUS — XUMUYCCKUH
3HaK (CHMMBOJI) DJJI€MEHTa, XHMHUYecKas ¢GopMyia, YpaBHEHHE XUMHUYECKOM
peakiu — TMpU PEIICHUHU Y4eOHBIX TMO3HABATENBHBIX W TMPAKTHYECKUX 3aj1ad,
MPUMEHSTh HAa3BaHHBIE MOJICJIbHBIC TIPEACTABIICHUS JIJIS1 BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y9aeMbIX BEIIECTB U XUMHUCCKUX PEAKITHI.

2) 6a30BbIe HCCJIEI0BATEIbCKHE eHCTBHS:

BJIAJCTh OCHOBAMH METOJOB HAyYHOTO TO3HAHUS BEIIECTB M XUMHUYECKHUX
peakuui;

dbopMyIMpOBATH MENIN U 33/1a4M UCCIIEAOBAHMS, HCIIOIB30BaTh MOCTABIICHHbBIE
U CaMOCTOATEILHO C(OpMyIHpPOBAaHHBIE BOMPOCHI B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS U TPOBEICHUS
YYCHHUYECKUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUSI HAOIIOATh 32 XOI0M
mpoIecca, CaMOCTOSTENBHO IPOTHO3UPOBATH €ro pe3yiabTaT, (OpMyIHpPOBATH
0000IIIeHHSI ¥ BBIBOJIBI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YNIHTATOB MCCIICIOBAHNA,
COCTaBJIATh OOOCHOBAHHBIM OTUYET O MPOJIeIaHHOK paboTe;

npuoOpeTaTh OMbBIT YYCHUUECKOM HCCIEOBATEIbCKOM U MPOEKTHOU
NEATEILHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTCIHLHOMY
MOMCKY METOJOB pEIICHUs MPaKTHYECKUX 3a1ad, NPUMEHEHHUIO pa3InYHBIX
METO/IOB ITO3HAHMUS.

3) padora ¢ nHpopmManmeii:

OPHEHTHUPOBATLCS B Pa3IMYHBIX HMCTOYHHKAX HHMOpMaIruu (HaydHO-
NOMyJIsSIpHAsE JTUTEpaTypa XHMHUYECKOTO COJACpIKaHMs, CIPABOYHBIE TOCOOHS,
pecypcbl MHTepHeTa), aHAIM3UPOBAaTh MHPOPMAIIUIO PA3JIMYHBIX BUIOB U (HOpM
MPEICTABICHMUS, KPUTHYECKH OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPECUYNBOCTH,



dbopMyIMpPOBaTh 3aNPOCH W MPUMEHATH PA3JIUYHBIC METOMBI MPU MOUCKE U
orbope wuHpOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3a7ad
OIPEIECIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT HUCIOJIB30BaHUA WHHOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTIOUCKOBBIX CHCTEM,

CaMOCTOSATENIFHO  BHIOWpATh  ONTUMAJIbHYIO  (GOpMy  MPEACTABICHUS
uHpopManuu (cxeMbl, TpaduKH, AUarpaMMbl, TAOIHUIIBI, PUCYHKH U JIPYTHE);

UCTIONIb30BaTh HAYYHBIM S3IK B KayecTBE CpEACTBA mpu paboTe ¢
XUMUYEeCKOH HH(OpMaIueil: NpPUMEHATh MeXNpeaMeTHbie (pu3udeckue
MaTeMaTUYeCKHE) 3HAKH U CUMBOJIBI, GOpMYJIbl, aO0OpEeBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPE0oOpa3oBhIBATh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU JeHCTBUSIMMN

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbI B X0JI€ JAuaiora u/uim
JTUCKYCCHUH, BBICKa3bIBaTh  HACH, (OPMYJIUPOBATh CBOM  MPEIJIOKCHHUS
OTHOCHTEJIHLHO BBITOJTHEHUS TIPEIJI0KCHHON 3a/1a4H,

BBICTYNATh C TIPE3CHTAIlMEH pe3yJbTAaTOB ITO3HABATEIBHOW JCATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMM NP BHITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HUCCIETOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaIn3alui YICOHOTO MPOeKTa U (POPMYITUPOBATH BBHIBOIBI
M0 pe3yibTaTaM MPOBEACHHBIX HCCICIOBAHUN ITyTEM COTJIACOBAHMS ITO3HIIMHA B
X0J1e 00Cy X IeHUS 1 OOMEHAa MHEHUSAMH.

OBj1aieHUe YHMBEPCAJbLHBIMH PeryJasTHBHBIMH JeHCTBUSIMMU

CaMOCTOATENIFHO TUJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO
JEeATEIBLHOCTh, ONpeaensass e€¢ Iedd W 3aJadyd, KOHTPOJIHMPOBAaTH U II0 Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh TNpeajiaraéMblii alrOpUTM ACHUCTBUN TpH
BBITIOJIHGHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh Haubolee
b (EeKTUBHBIN C€MOCOO WX pelieHdus C Y4ETOM TMOJYYEHUSI HOBBIX 3HAHUUA O
BEIIECTBAX M XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJIATH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH HAa OCHOBE CaMOaHaJM3a
¥ CAMOOIICHKH.



INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHBIC pe3yibTaThl OCBOCHUS Kypca «OpraHudeckas XUMUSD»
OTpaXKaroT:

COPMUPOBAHHOCTh  MPEACTABICHUA O XHUMHUYCCKOW  COCTABJISIOIICH
€CTECTBCHHO-HAYYHOH KAapTUHBI MHpPA, pOJM XUMHH B TIO3HAHWH SIBICHHUN
OpUpOALl, B (POPMHUPOBAHWUW MBINUICHHS W  KyJAbTYPhl JIMYHOCTH, €€
GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOAMMOMN ISl PEIICHUS MPAKTHYECKUX 3a1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHWS K CBOEMY 3J0POBBIO W MPHUPOIHOU
cperne;

BIAJICHUE  CHUCTEMOM  XUMUYECKMX  3HAaHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIUe TOHATHS (XUMHYCCKHHA O3JEMEHT, aToM, 3JCKTPOHHAs
000JI09Ka aToMa, MOJIEKYJIa, BaJICHTHOCTH, 3JIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKas
CBsI3b, CTPYKTypHast ¢opmyia (pa3BépHyTas M COKpaml€HHAas), MOJIb, MOJIIPHAs
Macca, MOJIAPHBIM 00BEM, YIJIEPOJHBIN CKeJeT, (PYHKIMOHANIbHAS TPYIIa,
pazuKan, U30Mepusi, U30MEphbl, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YTIEBOAOPOIHI,
KHUCTIOPOJI M a30TCOJEpPIKAIINE COCTUHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3BCHO, BBICOKOMOJICKYJIIPHBIC COCIMHEHUS); TCOPHUH M 3aKOHBI (TCOPHsI CTPOCHUS
opranudeckux BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XWMHUH; MHUPOBO33PEHUYECKUE 3HAHUA,
JeKaIlie B OCHOBE IOHUMAHUSA TMPUYMHHOCTH W CHCTEMHOCTH XHMHYECKUX
SBJICHUH, (PAKTOJIOTMYECKHUE CBEJICHUS O CBOWCTBAaX, COCTAaBE, TOJYYCHHH H
0€30MacHOM HCIIOIb30BAaHUN BaXKHEUINX OPTraHWYECKHX BEIIECTB B OBITY W
MIPAKTUYECKOMN JACSATEIBHOCTH YEJIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHBIC MPU3HAKH TOHSITHUH,
YCTaHABIMBATh WX B3aMMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIINE TOHATHUS TIPH
OTMCAHWH COCTaBa, CTPOCHHMS M MPEBPAIICHU OPTaHNYECKUX COSTNHEHUH,;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIONH30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHUSI MOJICKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpamEHHOI)
dbopMyn OpraHMYECKMX BEIIECTB U YPaBHEHUW XUMHUYECKUX PEaKIUi,
U3TOTaBIMBATh MOJEIN MOJIEKYJI OpPTraHMYECKHX BEIIECTB JI WJUTIOCTPAIlUU HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS,

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAICKHOCTh H3YUCHHBIX
OPraHUYECKUX BEMIECTB IO HMX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
knaccy/rpymnme coequHeHud (YIJIEBOJOPOJBI, KHUCIOPOJ U  a30TCOJCpKAIIUe
COCJMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIMHCHUS), JaBaTh HMM Ha3BaHHS IO
cucremarnueckoii HoMmenkiatype (IUPAC), a Takke NpHBOIUTH TPHUBHAJIbHBIC
Ha3BaHUS OTACJIbHBIX OPraHMYECKUX BEIICCTB (ITHUJICH, NPOIMJICH, aleTHIICH,



ATWICHTJIUKONb, TNHIEepuH, (eHon, (GopManbAeTu, aneTaabIerua, MypaBbHHAS
KHCJIOTA, YKCYCHAsi KUCJIOTA, OJIEMHOBAsl KUCJIOTA, CTEApUHOBAsI KUCJIOTA, TJII0K03a,
bpyKTO3a, KpaxMaJ, eUTI0JI03a, TITUIIHH);

c(OPMHPOBAHHOCTh YMEHUSI OMNPENCNATh BHABl XUMHUYECKOM CBSI3U B
OpPraHUYeCKHUX COCIMHEHHSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUS TMPUMCHSATHh TIOJOXKECHHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. bytnepoBa A o0bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHUSI MACCHI BEIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapakTepu30BaTb  COCTaB, CTPOCHUE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEACTaBUTEICH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BemecTB (MeTaH, 3TaH, STWICH, MPOIMICH, alleTUJICH,
Oyramuen-1,3, metunOyramuen-1,3, OeH30J, METaHOJ, ATAHOJ, STHUJICHTJIMKOJIb,
TIIMLEPUH, (EHOJI, aleTalbIeTH, MypaBbUHAsA U YKCYCHas KHCIJOTHI, TJIIOKO3a,
KpaxMaJl, eJUT0J103a, aMUHOYKCYCHAs! KMCIIOTa), WUTFOCTPUPOBATh TEHETHUYCCKYIO
CBSI3b MEXJYy HUMHM YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUh ¢
MCIIOJIB30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJAOPOAHOTO
Chipbst (He(hTh, TNPHUPOIHBIA Ta3, Yrojib), CIOCOOBI HX TMEPepabOTKU H
MPaKTUYECKOE TPUMEHEHUE TIPOTYKTOB NEPEPadOTKH;

c(hOpPMUPOBAHHOCTh YMEHHMU MPOBOJAUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA HMJIM IPOIYKTA
peakiuy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HCXOJMHBIX
BEIIIECTB WM MPOITYKTOB PEAKIINK);

c(hOpPMHUPOBAHHOCTh YMCHHH BJIAJIeTh CHCTEMOM 3HAaHMM 00 OCHOBHBIX
METOJIaX HAyYHOIr'O MO3HAHUSI, UCTIOJb3yEMbIX B XUMHUH MPU U3YUYCHHUH BELIESCTB U
XUMHYCCKHX SIBJICHUH (HAOJIIO/ICHNE, U3MEPEHHUE, IKCIICPUMEHT, MOJICITUPOBAHNE),
UCIIOJb30BaTh CHUCTEMHBIE XMMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMdX, CBSI3aHHBIX C BEIIECTBAMHM M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh MPaBUJIA MOJIb30BaAHUS XUMUYECKOM
MOoCyZIoM U J1abOpaTOPHBIM O0OpPYJOBAaHUEM, a TakXKe IMpaBwia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSIMH MO BBITOJHEHHUIO J1aO0OpaTOPHBIX
XUMHUYECKHUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIIOJHATH XUMHYECKHM
IKCIIEpUMEHT (TIPEBPALICHHS OPTAHUYCCKUX BEIIECTB IPU HATPEBAHUH, MTOJTyUYCHUEC
ATUJIEHA U U3YYEHUE €ro CBOWMCTB, KAY€CTBEHHbIC PEAKIUH OPraHUYECKUX
BEIICCTB, JCHATYypamus OCIIKOB NPH HArpeBaHWH, IBETHBIC PEakIMu OEIKOB) B
COOTBETCTBHUM C TMPAaBWJIAMH TEXHUKH OE€30MAaCHOCTH TpHU OOpaIlleHUd C
BEIIECTBAMU M JTAOOPATOPHBIM OOOPYJOBAaHUEM, NIPEACTABIATH PE3YJIbTaThl



XMMHYECKOT0 SKCIIEpUMEHTa B (OpMe 3alucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakiuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATH XHMHUYECKYIO
UHpOpMAIIHMIO, TIOJIyYaeMyK W3 pa3HbIX MCTOYHUKOB (CpeICTBa MAacCOBOIA
uHpopmarmu, IHTepHET U JpyTuXx);

cOPMUPOBAHHOCTh ~ yMEHHMH  COONIONAaTh  MpaBujia  AKOJIOTHMYECKU
LEJIECO00PA3HOr0 MOBEACHHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOJHON Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBbI ONPEACIEHHBIX OPraHUYECKHUX
BeIEeCTB, MoHMMas cMbica mokazatens [1/IK, mosicHaTe Ha mpumepax crnocoObl
YMEHBIIEHUS W TNPENOTBPAIICHHUS HMX BPEOHOTO BO3ACHCTBUSA HA OpPraHU3M
YEJI0BEKa,

Ui 00y4arouMxcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3JJ0POBBS. YMEHHE
OPUMEHATh 3HAaHHUA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IO3HAHMS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHEeNbIX M CHAa0OBHAAIIMX OOYYaloIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiing mis 3anucu XuMHYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIC pe3ylbTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XAMUS» OTPAXKAOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA, POJH XHUMHUM B TIO3HAHWUU SBJICHUU
npuponabl, B (GOPMUPOBAHUM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOAUMOM JIJIS PEIlICHHs TPAKTUUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHMSI K CBOEMY 3/I0POBBIO U MPUPOJTHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHYECKHX  3HAHWH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNIne MOHATUSA (XMMUYCCKUN 3JIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKasi CBS3b
(koBasieHTHAas, HOHHAS, METAJUTMYECKas!, BOAOPOHAS), KpUCTAIIMUECKas periéTka,
TUMNBl ~XUMHYECKUX  PEAKIUH, PaCTBOP, JJEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJINTUYECKAsT JUCCOLUMALMS, OKHUCIUTEIb, BOCCTAHOBUTENB, CKOPOCTh
XMMHUYECKON pPEaKIUH, XHMHUYCCKOE PaBHOBECHE);TCOPHMH M 3aKOHBI (Teopus
AJICKTPOJIUTUYECKOW AMCCOUMalnM, nepuoanuecku 3akoH [. M. Menpaeneesa,
3aKOH COXPaHEHMSI MAaCChl BEIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
IpY XUMHYECKHUX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJHUYCCKUN SI3BIK XHUMUH,



MHPOBO33PEHYECKNE 3HAHHUS, JISKAIIME B OCHOBE IMOHMMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMUYECKHX SBICHUHU, (PAKTOJIOTHUECKHUE CBEIICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30IMaCHOM MCIOJb30BAaHNHN BOKHEUIIINX HEOPTaHUIECKHUX
BEILECTB B OBITY U MIPAKTUYECKOM JCSITEIBHOCTU YEJIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITHUH,
YCTAHABIIMBATh UX B3aUMOCBS3b, MCHOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(OpPMHUPOBAHHOCTh YMEHHMM HCIOIBH30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHus: (OpPMYyJT BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  PEaKIUi,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTIACIBHBIX
HEOpraHWYeCKHUX BemiecTB (YrapHbIM ras, YIVIGKHCIBIM a3, aMMHaK, rami¢Has
W3BECTh, HETAMEHAS H3BECTh, TUThEBAsI CO/IA, TUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OINPEENISITh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJICHTHAs, HOHHAs, METAJIMYECKasl, BOJAOPOJIHASA) B COCIMHCHUSIX, THII
KPUCTATMYECKON PEMIETKH KOHKPETHOTO BellecTBa (aromMHas, MOJICKYJISpHasi,
WOHHAs, METAJJIMUECKas ), XapaKTep Cpebl B BOJHBIX PacTBOPAaX HEOPraHUYCCKUX
COCIUHCHUH,

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBJINBATh MPUHAJIJIEKHOCTD
HCOPraHMYECKHUX BEIISCTB IO HMX COCTaBYy K OIpeAeiaEHHOMY Kiaccy/rpyrime
coeMHEHUI (MPOCThIC BENIECTBA — META/UIBI U HEMETAJLIbI, OKCHIbI, OCHOBAHHS,
KHCJIOTHI, aM(OTEPHBIC THAPOKCHUIbI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHU PaCKPBHIBATh CMBICI MEPUOINIECKOTO 3aKoHa /.
W. MenneneeBa u IEMOHCTPUPOBATH €70 CUCTEMATUZUPYIOITYI0, 00BICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYeCKuX »3ieMeHTOB 1-4 mnepuono Ilepuoandeckoil CcUCTEMBI
xuMHuueckux saemeHToB JI. M. MenngeneeBa, HCIONB3ys MOHATHS «S-, P-, O-
AJIEKTPOHHBIE opOuTanu», «IHEPreTUYECKUE YPOBHU, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUUYECKHX JJIEMEHTOB U UX COCIUHCHHI
0 nepuoaaM u rpynnaMm llepuoandeckor CuCTeMbl XUMHUYECKUX 3eMeHTOB JI. U.
Menpeieena;

c(OPMHPOBAHHOCTh ~ YMEHHH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMHAYECKHME CBOMCTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHWE T€HETHYECKOW CBSA3M MEXKIY HEOPTraHUYECKUMHU
BEIIECTBAMHU C IOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIIUU TIO0
pa3IMYHBIM TIpH3HAKaM (YUCITy W COCTaBy PEarupyromlux BEMIECTB, TEIUIOBOMY



ahdexTy peaknuu, U3MEHEHHIO CTETICHEW OKHCJICHUS DJIEMEHTOB, O00paTHMOCTU
pEaKINH, YJacTHIO KaTaIn3aTopa);

c(hOPMHUPOBAHHOCTh YMEHHM COCTAaBJSTh YPABHCHUS PEAKIMA Pa3TUIHBIX
THUIIOB, TOJHBIE U COKpPALIEHHBIE YPaBHEHUS PEaKIMil HOHHOTO 0OMEHa, yUUThIBAS
YCJIOBUSI, IPU KOTOPBIX 3TU PEAKLUU UIYT 10 KOHIIA,

chOPMHUPOBAHHOCT, YMEHWH TPOBOJWUTH PEAKIUH, TOATBEPIKIAIOIITHE
KaueCTBCHHBI COCTaB Pa3UYHBIX HEOPTaHWYECKUX BEIIECTB, pPACMO3HABATh
OTIBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;

cOPMHUPOBAHHOCTh YMEHHMM  pacKpbIBaTh CYIIHOCTh  OKHUCJIHMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI IMMOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OanaHca
ATUX PEAKLINH;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
pEeaKIMK OT Pa3NUYHBIX (HaKTOPOB; XapaKTep CMEIICHUS] XUMUYECKOTO0 PAaBHOBECHSI
B 3aBHCHMOCTH OT BHEIIHero Bo3ercTBus (mpuaiun Jle [laTenbe);

c(OPMHPOBAHHOCT, YMEHHUW XapaKTepU30BaTh XHWMHUYECKHE ITPOIIECCHI,
JISKAIEe B OCHOBE MPOMBIIIICHHOTO TMOJYYCHHUSI CEPHOM KHCJIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIMIAX U
HKOJIOTHYECKUX MPOOJIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHS C WCIOJIb30BaHHEM
MOHATHUSL «MacCOBas JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
PU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00BbEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, TEIIOBOTO 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAIICHHS M COXPAHCHHS SHEPTHH,

c(hOpPMHPOBAHHOCTh YMEHHUI COOJIIOIATh TIPaBHUJa MOTb30BAHUS XUMHUYICCKOM
MOCYJIO W J1abopaTOpHBIM O0OpY/IOBaHHWEM, a TakXKe MpaBuia OOpaimieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSIMH MO BBITOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OITBITOB,

cOPMHPOBAHHOCT, YMEHUH ITUTAHUPOBATH W BBIIOJHITH XUMHYCCKHUI
IKCIIEPUMEHT (pa3ioKeHHE MEPOKCHIa BOJOPOJa B MPUCYTCTBUU KaTalU3aToOpa,
OTIpeJIeTICHUE Cpellbl PACTBOPOB BEIIECTB C IIOMOIINBIO  YHUBEPCATHLHOTO
WHIUKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH XUMUYECKON pEaKIINH,
peakiid MOHHOTO OOMEHa, KayeCTBEHHBIC peakiuu Ha cyibdar-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJa4 10
temMam «MeTauib» U «HemeTamnb») B COOTBETCTBMHM C NpPaBUIAMH TEXHHKH
0e30MacHOCTH MpHU 0OpAaIlIeHUH C BEIIECTBAMHU U J1a00paTOPHBIM 000PYIOBAHHEM,
MPEACTABISITh PE3YNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu



YpaBHEHUN COOTBETCTBYIOIIMX pPEAKIUil U (OPMyIUPOBATh BHIBOJBI HAa OCHOBE
ITUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIU3UPOBATH XHMHUYECKYIO
UHpOpMAIIHIO, TIOJIyYaeMyK W3 pa3HbIX MCTOYHUKOB (CpeICTBa MAacCOBOI
KOMMYHUKaIH, THTepHET U Ipyrux);

c(OPMUPOBAHHOCTh ~ yYMEHMH  COONIONATh  MpaBuja  HKOJOTHMYECKU
LEJIECO00PA3HOr0 MOBEAECHHUS B OBITY M TPYAOBOM JEATENIBHOCTH B ILEJSX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYXKAIOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JEHUCTBUS HA )KUBBIE OPTaHU3MBbI ONPEICIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarens [IJIK, mosicHAT, Ha mnpuMmepax crnocoObl YMEHBILICHUS U
NPEeIOTBPALIEHUS X BPEIHOTO BO3JICUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00yYaromuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbS. YMEHUE
OPUMEHATh 3HAaHHUA OO0 OCHOBHBIX JIOCTYIIHBIX METOAAX IMO3HAHMS BEUIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL  CIENbIX M CHA0OBHASIIMX OOYYaloIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

bopmyi.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIIACC

KounyecTBO yacos JIeKTPOHHBbIE
HanmMmeHoBaHHe pa3aeioB U TeM nudpoBbie
Ne n/m P Konrpoabubie IIpakTHyeckue (ncpp )
NMPOorpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3jnen 1. Teopernueckue 0CHOBBI OPraHMYECKOl XUMUH
. bubnunoreka LIOK
[Ipenmet oprannyeckoit xumun. Teopus
1.1 CTPOEHUS OPTaHUYECKUX COeIUHEHNI A 7 1 https://m.edso0.1u
' 1\/? E p s ' Bubinmorexa POIII
- PyTieposa https://resh.edu.ru
Hroro no pazneny 7
Pazjaen 2. YrieBoaopoabl
bubnunoreka LIOK
2.1 IIpenensHbIe YIIIEBOAOPOIBI — AJIKAHBI 4 hitps://m.edsco.ru
' beA T AOPOA Bubmmnorexa POIII
https://resh.edu.ru
bu6mmoreka IIOK
99 HenpenenbHble yrieBogopoabl: alKeHBI, 10 https://m.edsoo.ru
' aJIKAJMEHBI, AJIKHHBI Bbubnuorexa POIII
https://resh.edu.ru
bu6mmoreka IIOK
2.3 ApOMaTHYECKHUE YIIIEBOIOPOIbI 3 https://.eds00.
' p yr AOPOA BubGmuorexa POIII
https://resh.edu.ru
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 5 1 bubnunoreka LIOK

ux nepepadoTka

https://m.edso0.ru
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https://resh.edu.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/
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Bubmnoreka POIII
https://resh.edu.ru

Hroro no pazneny 22
Pa3jnen 3. Kucsiopojacoaep:xaiiue opranndeckue coeTuHeHust
bu6numoreka LIOK
https://m.edsoo.ru
A )

3 Criupret. dexon 6 bubnunorexa POIII
https://resh.edu.ru
bubnunoreka LIOK

Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. https://m.edsoo0.ru

3.2 8

Crnoxubie 3¢upsl bubnmorexa PO
https://resh.edu.ru
bubnunoreka LIOK
https://m.edsoo.ru

3.3 Y 5

TICRORT Bubmuorexa POIII
https://resh.edu.ru
Hroro mo pazmeny 19
Pa3nen 4. A30Tconep:kaiue opraHu4ecKue coeIMHeHnsl
bubmmoteka IIOK
https://m.edsoo.ru
4.1 A A .b 11
MHHBI. AMUHOKHUCIOTBL. benku Eubmorexa POLI
https://resh.edu.ru
Hroro no pazneny 11
Pa3nes 5.BbicokoMoJieKyIIpHbIE COeUHEHUS
bubnunoreka LIOK
5.1 [Tnactmaccel. Kayuayku. Boiokaa 9 https://m.edsoo.ru

Bubmnorexa POII
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11 KIIACC

KoJunyecTBO yacoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undpoBbie)
Ne ni/n Kontpoabnbie IIpakTHueckue
NMporpamMmslI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasjnen 1. Teopernueckue 0CHOBbI XUMHU
. bubmuoreka [JOK
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
https://m.edsoo0.ru
1.1 u [lepuoanueckas cucTeMa XUMHUYECKUX 3
M bubanorexa POII
anemeHToB 1. . Menaeneena https://resh.edu.ru
bu6mmoreka [IOK
19 Ctpoenue BemiecTBa. MHOrooOpasue 4 https://m.edsoo.ru
' BEIIESCTB bubnmuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo0.ru
1.3 X 6 1 1
MMHUYECKHUE PEeaKIuu Euborexa POIII
https://resh.edu.ru
bu6nmoreka [JOK
Mtoro 1o hasien 13 https://m.edsoo0.ru
pasaery bubnuorexa POIII
https://resh.edu.ru
Pazgen 2. Heopranuveckasi XumMusi
bu6mmoreka [IOK
https://m.edsoo.ru
2.1 M 1
TR 6 Bbubanorexa POII
https://resh.edu.ru
2.2 Hemeramisr 9 1 1 bu6mmorexa [IOK



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

https://m.edsoo0.ru

Bubmmorexa POIII
https://resh.edu.ru
bubmuoreka [JOK
53 CBsI3b HEOPTraHUYECKUX U OPTaHUYECKUX 5 https://m.edsoo.ru
' BEILIECTB Bubnuotexa POIII
https://resh.edu.ru
Hroro no pazneny 17
Paszgen 3. XumMus u JKu3Hb
bu6mmoreka [IOK
https://m.edsoo0.ru
3.1 X 4
VMU HKUSHE bubmuorexa POIII
https://resh.edu.ru
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/










YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [Ipo3noB A.A., Jlynun
B.B.; mox penakmueit Jlynuna B.B., O01iecTBo ¢ orpannueHHOM
OTBETCTBEHHOCTHIO «/[[PODA»; AkimonepHoe oduiecTBo «M31aTenbCcTBO
«IIpocsemienne»

* Xumus / I'abpuensu O.C., OcrpoymoB W.I"., Ciragkos C.A., AKIIHOHEPHOE
obmectBo «M3narenscTBo «lIpocBemnienne»

Xumus / I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A., AKITMOHEPHOE

obmectBo «M3narensctBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Brenute 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumuss Metoaudeckoe mocooue —
0a30BbIi ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuenss, U.I'.OctpoymoB, «O011as XuMus B TecTax, 3agadax,
ynpaxHeHusx. 11 kmace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KonTponbHbie 1 mpoBepouHbie paboThl K yueOHuKy». — M.: J[Ipoda, 2021 r.
4. O.C.I'abpuensH, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacromnpHas kuura ans yaurens». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensH, I'.I".JIpicoBa, A.I'.BBeaenckas «Xumus 11 kimacc:

Hacronbnas kaura ans yuurens». Yacts 2 — M. JIpoda, 2022 ro.



6. O.C.I'abpuensy, [1.B.Pemeros, N.I'.OcTtpoymoBa «3anaun Mo XuMuu
crocoObl ux pemeHus» - M.: «/Ipoda», 2021ros.

7. B.I'. lenucoBa «Xumus 11 kjacc moypoyHbIe TUIaHBI 110 YYCOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpaa» Yuurens 2018roz.

8. M.A.Pg6oBa, Y.IO.Hesckas, P.B.JIuako «Tectsl mo xumun 11 xmace», - M.
Dx3amen, 2019r.

9. 9. O.C.I'abpuensn, U.I'.octpoymMoB «XUMHUECKHI SKCTIEPUMEHT B 1Ikose 11

kiace»; - M.: Ipoda. — 2019 rox. _

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u cailT it yuurtens «5 uay Ha ypok
XUMHUU»

http://him.1september.ru Equnas xomiekius LIOP: TIpeameTHast KOJUTEKITUS
«XUMUA»
http://school-collection.edu.ru/collection/chemistryEcrecTBeHHO-Hay4HBIC
skcriepuMenThl: xumus. Komnekuumst Poccuiickoro o0mieo0pa3oBaTenbHOTro
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii
http://wwwalhimik.ru Bcepoccuiickast onuMiinana MKoIbHUKOB 10 XUMUHN

http://chem.rusolymp.ru Opranudeckast XuMusi: JJIEKTPOHHBIN YUCOHUK TSI



CPENHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHH: JICKTPOHHBIN YU4COHUK
http://wwwhemi.nsu.ru OTKpbITHIH KOUIEIK: XUMHS
http://www.chemistry.ru JluctaniponHas oJuMITHaAa M0 XUMHUU:

TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTeNbHbINA IPOEK



AHHOTaUusA K pabo4yen nporpamme y4yeb6Horo npeameta «XumMus».

BasoBbin ypoBeHb

Pabouasa nporpamma y4yebHoro npeameta «Xmmusi» obs3atenibHom
npeamMeTHon obnacTu

«EcTecTBeHHO - Hay4Hble NpeamMeTbI» pa3paboTaHa B COOTBETCTBUM C
nyHkTom 18.2.2 droC

COO, ©00I1 COO, lNMonoxeHnem o paboyen nporpamme y4ebHOro
npeameTa, y4ebHoro Kypca,

y4ebHOro Moayns, Kypca BHeYpOYHOU AeATENbHOCTU U peanuayeTca 2
roga, 10-11 knacc.

Pabouasa nporpamma paspabotaHa MO yuntenen Guonornm, usnkn n
XUMUN,

onpeaensieT opraHmsauunio obpasoBaTesibHON AEATENBHOCTU YYUTENS B
LLUKOMe no y4yebHomy

npeameTty «XnmMmna»

Paboyas nporpamma y4ebHoro npegmeTta «XnuMmsi» siBAFeTCs YacTblo
OO0rn coo

onpenensoLlemn:

- cogepKaHue;

- NnaHnpyemble pesynbtaTbl (IMYHOCTHbIE, METaNpPeaMETHbIE U
npeamMeTHble);

- TeMaTuyeckoe niaHnpoBaHMe U BO3MOXHOCTbIO MCMNOMb30BaHNUS
Q0P/LOP.

Paboyas nporpamma obcyxaeHa n npuHaTa peLeHmeM MeTognydeckoro
obbeanHeHna v

cornacoBaHa 3amMecTuTenem gnmpekrtopa no y4ebHo-socnmntTaTesibHOM
pabtote MBOY KneTtHaHckon COLU Ne2 um. Meposa CoseTckoro Cotosa
H.B.MoxaeBa

[arta: 30.08.2023
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