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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMUUM Ha YpPOBHE CpEAHEro oO0mero ooOpa3zoBaHuUs
pa3zpabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBAaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHOl 00pa30BaTENBHON MPOrPaMMBI CPEIHEro ooOiero oo6pazoBaHuUs
(®OIT COQO), mnpexacraBieHHbix B DefepaibHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM craHgapre COO, c¢ yu€rom KoHuenuum mnpenogaBaHus
y4ueOHOro mnpeamera «XHMHsI» B 00pa3oBaTelIbHBIX opraHuzanusx Poccuiickoit
denepanuy, peaqu3yOIMUX OCHOBHBbIE OO0pa3oBaTelbHbIE MpOTrpaMMbl, U
OCHOBHBIX TOJIOkeHUuM «CTpaTreruu pa3BUTHS BocnuTaHusi B Pocculickoi
®deneparyn Ha nepuoxa a0 2025 roga» (Pacmopspkenue IlpaButenbcrBa PD or
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEAECICHHUIO
oO1elt cTpareruu 00ydeHusl, BOCIIUTAHUS U Pa3BUTHS 00ydaroNIuXcsl CpeJICTBAMU
yueOHoro npenmera «Xumusa» 1t 10-11 kinaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHnentyanbHbeie TonoxkeHuss ®I'OC COO o B3auM00OYCIOBICHHOCTH IICJICH,
COJICpKaHMs, PE3yJIbTaTOB OOydYeHUST U TpPeOOBaHMII K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHAMHYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
o01reo0pa3oBaTeibHON  OpraHu3alliy, SBISETCA HEOTHhEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpIIAIOIIMM 3TAallOM peaju3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHMs. OTH UEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJIOBeKa, a TakKe DJKOJOTWYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3MI0POBBI0 M TMpUPOAHON cpene. Peamusyercss Xxumudeckoe 0Opa3oBaHUE
oOy4Jaromuxcs Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusi CpeICTBaMU YueOHOTO
npeaMera «XHUMHS», COJIEpKAHHE UM TIOCTPOCHHE KOTOPOro OIPENEIECHbl B
mporpaMme MO0 XUMHH C YYETOM CcHelM(pUKH HAYKH XUMHH, €€ 3HAYCHUs B
MO3HAHUU TIPUPOJBI M B MaTE€PUATBHOU >KM3HM OOIIECTBA, a TakkKe C y4ETOM
OoOIUX 1eNied W TPHUHIMIIOB, XaPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero obmero oopaszoBanus B Poccuiickoit denepanum.

XuUMHS KaK dJIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK HUTpaeT 0coOyro poJib B
COBPEMEHHOW IUBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MAaT€pUAIbHON KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIJ B (DOPMUPOBAHUE PALIMOHAIIBHOTO HAYYHOT'O MBIIIICHUS,
B CO3/JlaHUE LIEJOCTHOIO MPEJICTABICHU 00 OKpPYXalolleM MHUpPE KaK O €IUHCTBE
NPUPOJBl M YeJIOBEKa, KoTopoe (GopMHUpyeTcs B XMMUM Ha OCHOBE NMOHHMAaHUS
BEILIECTBEHHOI'0 COCTAaBa OKPY’KAIOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIACTSIMU TPUMEHEHUSI.



TecHO B3aMMOAEUCTBYS C APYTMMM €CTECTBEHHBIMH HAayKaMH, XUMHUs CTaja
HEOTHEMIIEMON YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOIO
TpyJa U KHU3HU Kaxaoro uwieHa oOmectBa. CoBpeMEHHas XMMHs Kak Hayka
co3uJaTesibHasi, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHAa HAa pPEUICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOrO pa3BUTUSL YEJIOBEUECTBA — CHIPhEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJOrHYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B cootBeTcTBHM ¢ OOMMMU LENSMH W TPHHIMIIAMH CPEAHEr0 OOIIEro
obpaszoBanus coaepskanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIil YPOBEHb
U3yUYCHUS) OPUCHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOINEKYJIBTYPHYIO MMOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0 WM IS BBIPAaOOTKH  MHPOBO33PEHUECKHUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKM3Hb COLIMYMa, NPOJOJLKCHUS
00pa30BaHMsl B pa3IMYHbIX 00JIaCTAX, HE CBI3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBngiomuMu  IIpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» u «OOmas W HeopraHuveckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHMsI KOTOPBIX SBJIAIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMA
3HAHUU MO0 HEOPraHWYEeCKOH XMMHH (C BKIIOYCHHEM 3HAHUH M3 OOIICH XUMHUH) U
OpraHn4eckor xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOIroooOpasus
BEIIECTB HA OCHOBE OOLIUX MOHATHUM, 3aKOHOB ¥ TEOPUIA XUMHUH.

CrpykTypa coaepkaHus KypcoB — «Opranuyeckas xumus» U «OO0mas u
HEOpraHWYeCcKass XUMUs» cPOpMHUpOBaHa B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOIO TIOJXOJa K U3Yy4YEHHIO Yy4eOHOro marepuana u OOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPEIENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYeCKOM XHMMHHU BELIECTBA
pacCMaTpHUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKHUX
COCIMHEHNH, a TaKX€ Ha YPOBHE CTEPEOXUMUYECKMX M DIJIEKTPOHHBIX
OpeJCTaBlIeHU O cTpoeHuHu BemecTB. CBeneHHss 00 wH3y4yaeMbIX B Kypce
BElIeCTBaX JAlOTCS B Pa3BUTHM — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOIMYECKU
aKTUBHBIX COEOUWHEHHMI. B Kypce OpraHmyecko XUMHHM IOJYYarOT pPa3BUTHE
c(OpMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O O0IIEro 0Opa30BaHUs NMEpBOHAYAIbHbBIC
MPEACTABICHUS O XUMUYECKON CBA3M, KIACCU(DUKAIIMOHHBIX MPHU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHMS, O XUMHUECKON PEAKLIMH.

[Ton HOBBIM yriaoM 3peHUss B mpeaMeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTcs M3YyYECHHbIH HAa YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
TEOPETUUECKU MaTepualnl W (PaKTOJIOTMYECKHME CBEIEHHS O BeEllecTBaX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuuecKas
XUMUS» 00yYarolMMcsl TMPEJOCTaBIsSETCs] BO3MOXKHOCTh OCO3HATh 3HAauyeHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JIOTMUYECKUX MO3HIIHH,



riy0ke TOHATh MCTOPHUYECKOE H3MEHEHHE (YHKUUHA 3TOro 3akoHa — OT
o0o0m1aromieit 10 0ObACHAIOMEH 1 MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHUN O BOXXKHEWINIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPHUMEHEHHUH, a TAKKE O XHUMHYECKHX PEAKLIMSIX, UX CYIIHOCTH W
3aKOHOMEpPHOCTSIX TMpoTekaHus npomnosHsercs B kypcax 10 um 11 kiaccos
AIIEMEHTAMHU COJEPKAHMS, HMEIOIIMMHU KYJbTYPOJIOTMYECKH W NPUKIAJTHOU
XapakTep. OTH 3HAHHUA CHOCOOCTBYIOT TOHMMAHHIO B3aHMMOCBSI3M XUMHUHU C
JpYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENBHON M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUM M MPAKTUUYECKHUX MPUIIOKEHUM XUMHH, TTOMOTaIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCSI B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npoOsemax, CBSI3aHHBIX C XMMHUEW, KPUTHUYECKH OCMBICIHMBATh MH(GOpMAIUIO0 U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHWW, pEUIEHUS WHTEJUICKTYyaIbHBIX U
HKCIIEPUMEHTAJIBHBIX MCCIEA0BATEIbCKUX 3a/1a4. B 1enom coaepxkanue yueOGHOTO
npeaMera  «XHUMHS» — JAaHHOTO  YPOBHS ~ M3Y4YEHUSI OpPUEHTHPOBAHO  HA
dbopmupoBaHHe y OOYYArOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
dunocockux uAeH, Takux Kak: MaTepuaJbHOE E€AMHCTBO HEOPraHWYECKOTO W
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPUPOJHBIX SBICHHN NYyTEM OHKCHEPUMEHTAa U
pelieHrsT TPOTUBOPEYUM MEXAy HOBbIMH (akTaMd U TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PELIEHUU 3KOJIOTMYECKUX MpoOieM, a
Tak)Ke MpodsieM cOepekeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTMWA U MaTEPUAJIOB.

B nmane pemeHus 3agady  BOCHHUTAHUS, Pa3BUTUA M COLMAIU3ALUMU
oOy4Jaronuxcsi TPUHATBIE TPOrpPaMMONM MO XHWMHHM TOJAXOJAbl K OMNPEIEICHUIO
colepKaHUsT M TOCTPOCHMSI TMpeAMETa MpeaycMaTpuBarOT (POPMHUPOBAHUE
YHUBEpPCAJIbHBIX YYEOHBIX JEHCTBHI, wuMeroumx 0a30Boe 3HaYeHHE IS
pa3sMUYHBIX BHJIOB JICSITEIBHOCTU. peUIeHUs TMpoOJieM, TOUCKA, aHalu3a W
00paboTKu MH(pOpMaUK, HEOOXOAUMBIX JJIsI IPUOOPETEHHUSI ONbITA MPAKTHYECKON
U HCCIIEN0BATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU
XUMUMU.

B mpaktuke mnpemojgaBaHus XMMUW KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl, TaK ¥ Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus, MPU ONPEACICHUN
coJlepKaTeIbHOM XapaKTEepPUCTUKHU 1leJied HW3Y4YeHUs NpeJMeTa HalpaBiIeHUEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPAAMIMOHHO NpHU3HAETCA (HOPMUPOBAHUE OCHOB
XMMHYECKONH HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTH YEJIOBEKAa W KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBON KyJIbTyphl. C
METOJMYECKOW TOYKH 3PEHHS] TAKOM IOAXOJ K OIPEICICHUIO LEIEH HU3YyUYEHUS
IpeMEeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOM TOYKE 3pEHUs IVIaBHBIMU LEISIMU W3Y4YEHUs IpeameTa
«Xumus» Ha 6azoBoM ypoBae (10 —11 ki1.) sBIIsIFOTCS:

e (opmMupoBaHuMe CcHCTEeMBl XWMHYECKMX 3HAHUA KaK BaKHEUIIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpA, B OCHOBE KOTOPOM
JeXaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIICHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHHUE U Pa3BUTHE MPEACTABIECHUN O HAyUYHbIX METOAAaX IMO3HAHUSA
BEUIECTB M XUMHYECKHX peakuui, HEOOXOIUMBIX [UIsi NPUOOpETEHUs
YMEHUN OpUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMUYECKHX SIBJICHUH,
UMEIOIIHNX MECTO B MPUPOJIE, B MPAKTUUYECKON U TOBCEAHEBHOM KU3HU,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEILHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO 3KCIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301macHOro o0palieHus ¢ BEIMIECTBAMM.

Hapsigy ¢ atuM, conepkaTenbHas XapaKTepUCTHUKA 1IeJIed U 3a7a4 U3y4YeHUs
IpeaMeTa B IporpaMme 1o XUMHHM YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMU B CHUCTEME CpeliHero odiero odpazoBanus. CerogHs B
OpernojaBaHUM XUMUM B OOJbIIEH  CTENeHW OTHAETCs  MPEANOYTEHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHUs OOy4YeHHs, OpPUEHTHUPOBAHHOM Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa30BaTEIbHON OpraHu3aliiy, BIAJCIOLIErO HE
Ha0OpOM 3HaHMK, a (PYHKIMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTHUBHOTO IOJIYYEHHUS 3HAHUM M NPUMEHEHUS MX B PEATIbHOM KU3HH
JUISl peIIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM Mpu U3yyeHUHM MpeameTa «XUMUS» JOMHHHUPYIOLIEE
3HaYEHUE MPUOOPETAIOT TaKKE LIEJIU U 33]1a4M, KaK:

ajanranusi o0y4aromMxcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MUDA,
bopMUpOBaHHE  UHTEIJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHUIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

GopMupoBaHre y OOydYarOMIUXCS KIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIICTCHIIUI), HMMEIONIUX YHHBEPCAIbHOC 3HAYEHUE Ui Pa3jIM4YHBIX BUJIOB
NEeSATEeIbHOCTH: pElIeHUs] MpobJieM, MOUcKa, aHaidu3a U 00paboTKu MHGOpMAIIIH,
HEOOXOAMMBIX [JIs MPUOOpPETEHHUs ONbITa JEATEIbHOCTH, KOTOpas 3aHHUMAET
BAXHOE MECTO B IIO3HAHMM XHMMHH, a TakXke U1 OLUEHKHM C TO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUA BEHIECTB U XUMHUYECKUX
IIPOLIECCOB HAa OPTraHM3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00yUaIOUIUXCA: CIIOCOOHOCTH CaMOCTOATEIHHO TPUOOPETATh HOBBIE
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIB30BAThH
COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TTOMCKAa M aHaju3a y4eOHOU u
HAYYHO-TIONYJISIPHON HHPOPMAIIMKA XUMUYECKOTO COIeP KaHus,

dbopMupoBaHHE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIUATUBHOTO U JTOTHYECKOTO
MBIIUICHUS], HAOII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUM M MPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOoclUTaHWe y oOydarommxcsi yOexIEHHOCTH B  T'yMaHHUCTUYECKOH
HAIpPaBICHHOCTH XWMHUHU, €€ BaXKHON POJM B pEHICHUH TI00aJbHBIX MpoOsieM
paIoOHaIBHOTO MPUPOAOIOIB30BaHNS, TOTIOTHEHUS SHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUS MPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTU OEpeKHOIro
OTHOILIIEHUS K TPUPOJIE M CBOEMY 3JI0POBBIO, a TaKK€ MNPUOOpPETEHHs] OIbITa
UCTIONb30BAaHUsl TONYYCHHBIX 3HAHUM IS TPUHATUS TPAMOTHBIX DEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKIUMHU SBJICHUSMU.

B yuyeOHOM mnaHe cpenHero oOmiero oOpa3oBaHMs MNPEeIMET «XUMUI»
0a30BOro ypOBHS BXOJHUT B COCTaB MPEeAMETHOIN obsacTu «EcTecTBEeHHO-HAyUYHBIE
IpPEIMETHI».

OO11ee YncaIo 4acoB, OTBEAEHHBIX JIJISl U3YyUEHUsI XUMHH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopasoBanus, coctarisger 68 vacos: B 10 kmacce — 34 gaca (1
vac B Henenmo), B 11 kmacce — 34 vaca (1 vac B Heaeno).



COAEPKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKO XUMUH

[IpenmeT opraHMYeCcKON XUMHM: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MATEPHUATIOB. T€OpUsl CTPOEHUS OPraHUYECKUX
coenunenuit A. M. ByTtieposa, e€ ocHOBHBIE 1OJI0KeHUsI. CTPYKTYpHBIE (POPMYJIIbI
OpPraHWYECKUX BellecTB. ['oMororus, wu3zoMepus. XuUMHYECKas CBS3b B
OPraHUYECKUX COCNHECHUSAX — OJUHAPHBIE U KPATHBIEC CBA3U.

[IpeacraBnenune o kinaccUpUKaIMM OpraHUYecKuX BemecTB. HomeHknaTypa
OpPraHUYeCKUX COCIUHCHHMH (cHCTeMaThveckas) UM TPHBHAJIbHBIC HAa3BaHUS
BAKHEMIINX MPEICTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbI H3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJIEHME C 00pa3suaMy OPraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 IIPEBPAIICHUI0 OPraHUYECKUX BEIIECTB
npu HarpeBanuu (IJIaBieHUE, OOYTIIMBaHUE W TOPCHHE).

Yraesopopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHW psAn. MeraH W 3TaH —
MpOCTEHIINE TPEACTABUTENIM alIKaHOB. (U3WYECKHEe M XHUMHUYECKHE CBOMNCTBA
(peakiu 3aMeIlieHWss M TOPEHHUs), HAXOXJACHHWE B MPHPOJE, MOJIyYCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHUYECKUHN PsAA. DTUIEH U MPOINUIEH —
MpPOCTEUIINE TPEACTABUTENIM AJKEHOB. (U3WYECKHEe M XHUMHUYECKHE CBOMNCTBA
(peakiu  THIPUPOBAHWS, TAJOTCHUPOBAHMS, THIPATAI[MHM, OKHCICHHS U
NOJTMMEPHU3AIHH ), TOJTyUYCHUE U IPUMEHCHHE.

Ankanuensl: Oytaauen-1,3 u merwnOyranueH-1,3: cTpoeHue, BakHeEWIIne
XUMHYECKHE CBoWcTBa (peakius moauMmepu3aiuu). [lonydeHne CHHTETHYECKOro
Kay4dyKa U PE3VHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHUM Psifl. ATICTHIICH
— TPOCTEUINNIA TPEICTAaBUTENb AQJIKMHOB. COCTaB, CTpOCHHUE, (UBUYECKHE W
XUMHYECKHE CBOWCTBA (peakiMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, THApPATAIUH,
TOPEHHMS), TIOJYYCHUE U TPUMCHECHHE.

Apenbl. beH3om: cocTaB, CTpoeHHE, (PU3MYECKHE U XUMHUYECKHUE CBOMCTBA
(peakiuy rajoreHUpoOBaHMs ¥ HUTPOBAHUSA), MOJyUYeHUE U NpUMEHEeHHE. Tonyoi.
cocmas, cmpoeHue, @Quzuyeckue U  Xumuueckue  ceoticmea  (peaxyuu
2AN0CCHUPOBAHUSL U HUMPOBAHUS), NOJAYYeHue u npumeHeHue. TOKCHYHOCTh



apeHoB. ['eHeTmdeckas CBSI3b MEXIy YIJIEBOAOPOAaMH, MPUHAAICKAILIUMU K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHMKM YTIEBOAOPOAOB. [IpHpoaHBI ra3 W IOIMyTHBIE
HedTsaHble Ta3pl. Hedth m e€ mpoucxoxaenue. CrocoObl nepepaboTKu HeTH:
NICPEroHKa, KPEKUHT (TePMHUYCCKUN, KATAJTUTHYCCKHH), MHUPOau3. I[IpoayKThI
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIi
yTOJIb U IPOAYKTHI €Tr0 MepepadOTKH.

DKCIEepUMEHTAIbHbBIE METOJIbl W3Y4YEHHUsS BEIIECTB W HUX MpEBpaIlCHUIL:
O3HAKOMJIEHME C O00pa3laMu IJJaCTMAcC, KaydyKOB U PE3UHBbI, KOJUICKIUU
«Hedpte» wm  «Yromp»,  MOIEIMPOBAHWE  MOJICKYJT  YIJEBOAOPOIOB U
raJIOT€HONPOU3BOAHBIX, MPOBEICHNE MPAKTUIECKON PabOThI: MOJYYSHHE STUIICHA

Y U3yYEHHE €TO CBOMCTB.

PacuéTHeie 3anauu.

BhrunicnieHnuss MO ypaBHEHHIO XHUMHYECKOH peakiuu (Macchl, 00BEMa,
KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKIUHU MO0 M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 HCXOTHBIX BEIIECTB WIIH MIPOJTYKTOB PEAKITUH).

Kucnopoaconepxamue oprannieckue coeJUHEHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. METaHOI MW 3TaHON. CTPOEHUE,
(Gu3nuecKue W XWMHUYECKHE CBOWCTBA (pEeakluMU C AaKTHBHBIMH METaJIaMH,
raJloreHOBOIOPO/IaMH, TOpPEHHE), TPUMEHEHHE. BOIOpOIHBIE CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U 3TAHOJIa HAa OPTaHU3M YEJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. ~ OJTWIEHIVIMKOJAb W  IJIMLIEPHUH. CTPOCHHE,
(Gu3nuecKe W XUMHUYECKHE CBOMCTBAa (B3aUMOJICHCTBHE CO  IIEIOYHBIMU
MeTalllaMH, KauyeCTBEHHAsl peakiis Ha MHOrOaTOMHbIC chupThl). JleiicTBue Ha
opraHusM yesnoBeka. [[pumeHenue rauuepruHa U 3TUIIEHTJIUKOJIS.

@deHoJI: CTpOEHHE MOJIEKYJbl, (U3NYEeCKHe M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [lpumenenue penomna.

Anpnerunpl U kemouvl., DPopManpIeruj, aleTAIbIEIHA.  CTPOCHHUE,
¢u3nveckne U XUMHYECKUE CBOWMCTBA (pEaklMU OKHUCIICHHS M BOCCTAHOBIICHHS,
Ka4eCTBEHHBIC PEAKIINH), TOJYYCHUE U IPUMCHEHUE.

OOHOOCHOBHBIE TMpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHAasl KUCIIOTBL: CTPOCHHE, (PU3UUSCKHEe U XMMUYECKHUE CBOICTBa (CBOWCTBA,
o01ue /Ui Kiacca KHCJIOT, PeaKius dTepUPHUKAINK), TIOTyUYeHHE U MPUMEHCHHUE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJM BBICIIMX KaPOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

Crnoxuple 3¢Gupbl Kak NPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
coXHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBomel:  coctaB, Kiaccudukamms — yriieBogoB  (MOHO-, U- U
nonucaxapuzpl). [I0ko3a — mpoCTeWNiA MOHOCAXapHUl: OCOOCHHOCTH CTPOCHHUSI
MOJICKYJIbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBUE C
ruapokcugoM Mmenu(ll), okucnenne aMMuauHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAXOXKICHUE B IMPHPOZE, NMPUMEHEHHE,
ounonornyeckas poisib. Potocunres. pykTo3a KaK U30MEP IITIOKO3BI.

Kpaxman u nemwnoio3a Kak npupojHbie noaumepsl. CTpoeHHE Kpaxmaia U
HeIUTt0N03bl.  DHU3MUYecKre W XUMHYECKHE CBOWCTBA Kpaxmana (THIpOJn3,
Ka4eCTBCHHAS! PEAKIIHS C HOJIOM).

OKCIEpUMEHTAIBHBIE METOJbl W3Y4YEHHUS BEIIECTB W HX IPEBpALICHUI:
IpOBEJCHUE, HAOIIOJEHUE U OINHCAHUE JEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKUCIIEHWE STaHOJA
okcugoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJMIIEPHHA C
ruapokcunom meau(ll)), anpaerunos (OKucIIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapokcmmom memu(ll), B3aumojelcTBHE KpaxMmaiga C HOJIOM),
IIPOBEICHKE NMPAKTHUECKOW PaObOThI: CBOMCTBA pacTBOpPa YKCYCHOW KUCIIOTHI.

Pacuérnbie 3anaun.

BhruncnieHnss MO ypaBHEHHIO XUMHYECKOH peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOIHOI'O BEIIECTBA MJIM MPOAYKTa PEAKLUU 10 U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJTHOTO M3 HCXOTHBIX BEIIECTB WIIH MIPOAYKTOB PEAKIIHH).

A30TCOoepKalIE OPTAHUYECKUE COCTUHEHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHuyeckue coeauHeHus. dusnueckue
¥ XUMHYCCKHE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe MIMIMHA). bruomormueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuapl.

benku kak npupoaHbIE BBICOKOMOJIEKYJIpHBIE coeAuHeHus. [lepBuuHas,
BTOPUYHAsI W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, I€HaTypalusl, KaYeCTBEHHbIC pEaKIIUU Ha OEJIKU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpALICHUIL:
HaOJIIOZICHUE U OMHUCAHUE JIEMOHCTPAIMOHHBIX ONBITOB: J€HATypalus OENKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BbicokoMo1eKy/IsIpHBIE COeIMHEHUS]

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI. MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIUMEPU3ALNHU, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISAPHBIX COCIUHEHUN —
MOJIMMEpU3aIUs U MOJUKOHICHCALIUS.

OKCHEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpALICHUIL:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4qyKOB.

MexIpeaMETHBIE CBA3H.



Peannsanust MeXNpeIMETHBIX CBA3EU NPU U3YUYEHUH OPTaHUYECKON XMMUH B
10 xmacce OCyIIECTBISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX EeCTECTBEHHO-
HAyYHBIX MOHATHH, TaK W MOHATUH, SBISAIOIIMXCA CHUCTEMHBIMU ISl OTIEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO11ue ecTecTBEHHO-HAyUHbIE IOHATHS: SIBJICHUE, HAYYHBIH (paKkT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccu(UKaIys, MepuoJIUuIHOCTh, HAOIIOICHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICTUPOBAHUE.

duspka: MaTepus, OHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HHEPreTUUECKUA YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSHHE
BELIECTBA, (PU3NUECKHUE BETUUYHUHBI U €JUHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3M, Owocdepa, oOMEH BEIIECTB B OpPraHU3ME,
doTrocuHTEe3, OHMOJIOTMYECKH AaKTHBHbBIC BemiecTBa (OENKH, YIICBOIBI, KHPHI,
(bepMeHTH!).

['eorpadusi: MuHepanbl, TOpHbIE TOPOABI, TOJE3HbIE UCKONAeMbI€, TOILIIUBO,
pECypCHI.

TexHonorusg: MNHIIEBbIE MNPOAYKTHl, OCHOBBI PpAallMOHAIBHOTO MHUTaHUA,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUECKHUE MpEerapaThl, MaTepUalbl U3
VCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne OCHOBbI XUMUHU

XUMUYECKUN d3JIeMeHT. AToM. Sapo aroMa, H30TONBI. DJIEKTPOHHAs
000J109Ka. DHEPreTUUECKUe yPOBHH, MOAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHus 3JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOH(PUTYpAIHs AaTOMOB.

[lepunonnueckuit 3axkoH u Ilepruonnyeckas cucremMa XUMUUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b nepuoanyeckoro 3akoHa u Ilepruoanyueckoil CUCTEMBI
xuMuuecknx sneMeHToB /I M. MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUUYECKHX 3JJIEMEHTOB U
oOpa3yeMbIX MMH TPOCTBIX M CJIOKHBIX BEIIECTB IO TPYIMIaM H TEPHOJAM.
3HaYeHue MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiectBa. XUMHYECKash CBsI3b. BHAbI XHMHWYECKON CBSI3U
(koBaJieHTHasT HEMOJIApHAs M MOJIApHAs, WOHHAs, MeTauindeckas). MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIW H  JIOHOPHO-
aKIEenTopHbIin). BomopomHas cBsi3b. BalleHTHOCTB. DJIEKTPOOTPHIATEILHOCTb.
Crenenb okucieHus. IOHbI: KATUOHBI U @aHHOHBI.



BemectBa MOJEKYJSIpPHOTO UM HEMOJIGKYJISIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMUYECKON PEIIETKH.

[TonsiTie O nucCHEpcHbIX cucTeMax. VICTUHHBIE M KOJUIOUIHBIE PACTBOPHI.
MaccoBas 107151 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHNUH. Howmenxknartypa
HEOPraHMYECKUX BeEIIeCTB. ['eHeTuyeckass CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIACCaM.

Xumuyeckas — peakiusa. Knaccudukarmuss XUMHYECKMX — peakldid B
HEOPraHMYECKOM M OPraHMYEeCKOM XMMHUHU. 3aKOH COXPaHEHMS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUH MPU XUMHUECKUX PEAKIIHUIX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xumuuyeckoe paBHoBecHe. DakTopbl, BIUSIOINIME HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunmun Jle [laTense.

DnekTpoautuueckas nucconuanusa. CuiabHbIe U ciialdbie a1eKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIas, HEUTpaabHas, EeTOYHAsl.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

DKCNIEPUMEHTAIbHBIC METOJIbl HM3YUYE€HHUS BEIIECTB WU HX MPEBPAIICHUN:
neMoHcTpanus Tadaun «[leproguyeckas cucTeMa XUMUYECKHX 3yieMeHToB JI. .
MeHnneneeBa», U3ydeHHUE MOJIENIEH KPUCTAUIMYECKUX PEIIETOK, HAOJIOJEHUE U
OIKMCaHUE JEMOHCTPAIIMOHHBIX H JIAOOPATOPHBIX OIMBITOB (pa3iiosKeHUE IMEPOKCHUIA
BOJIOpPOJa B MPUCYTCTBUHU KaTajau3aTopa, ONpeeeHUe Cpeabl PACTBOPOB BEIIECTB
C IOMOIIBI0 YHHBEPCAIBHOIO HMHAMKATOPA, pEaKIMH HOHHOIO OOMEHA),
MPOBEJICHUE TTPAKTHYECKON paboThl «BiusHNEe pa3mMuHbIX (GaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIUm».

PacuérHbie 3anaun.

Pacyétel 10 ypaBHEHUSAM XMMHUUYECKMX pEaKlIMH, B TOM YHCIE
TEPMOXMUMHUYECKUE PACUETHI, Pacu€Thl C MCIOJIB30BAHMEM IIOHATHS «MaccoBas
JIOJISI BEILICCTBAY.

Heoprannuyeckasi xummust

Hemeramnel. Ilonoxxenue HemerauioB B llepuomuueckoir  cucreme
xuMuueckux sieMmeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnueckne CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAIoB (HA IpPHMEpE
KHCI0p0J1a, cephl, (hocdopa u yrieposa).

XHUMHYCCKHE CBOMCTBA Ba)KHEHIIMX HeMeTaIoB (rajoreHoB, Cephl, a30Ta,
dochopa, yraepoma M KpPEeMHHsA) W HMX  coeaMHeHHE  (OKCHIOB,
KHCJIOPOICOAEPKAIIUX KHCIIOT, BOAOPOIHBIX COCIUHECHHMIHA).

[IpyuMeHeHnEe BaXXHENIIINX HEMETAJUIOB U UX COCIUHECHUM.



Merannel. [lonoxenne meramnoB B Ileprnoanyeckon cucreMe XMMHUYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS SIEKTPOHHBIX 000JI0UYEK
aToMOB MeTayuioB. O0mume usnyueckne cBoricTBa MeTauioB. CriiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUH PsiJT HAPSIKEHUI METaJIIOB.

XHUMHUYCCKUE CBOMCTBA BaXKHCHINMX METAIOB (HATPHM, Kaluid, KalblUH,
MarHHi, aJJFOMUHHH, IIUHK, XpPOM, XKeJIe30, MEJIb) U MX COCTUHEHUH.

OOmue cnocoObl MmoyuyeHus: MeTauioB. [IpuMeHeHne MeTaloB B OBITY U
TEXHUKE.

DKCHEPUMEHTAIIbHBIE METOAbl H3YyYEHHUsI BEHIECTB M HX IPEBpaIlCHUMN:
U3y4YEHUE KOJUIEKIIMU «MeTauibl U CIUIaBbD», O0pa3l0oB HEMETAIOB, pEIICHUE
AKCIEPUMEHTAJIbHBIX 3a7a4, HaOJIIOJICHUE M OINUCAHUE JEMOHCTPAIIMOHHBIX H
71a00PaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMHHHS C PACTBOPAMHM
KHCJIOT U IIEJI0YCH, KaYeCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaun.

Pacuétbl Macchl BellecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMYECTBA BEIISCTBA) IPOAYKTOB PEAKIIMH, €CIIA OHO
Y3 BEILIECTB UMEET IPUMECH.

XuMUA 4 )KU3Hb

Ponp xuMuu B 00ECIEUEHHH IKOJOTUYECKOM, PHEPreTUUYECKON W MUIIEBOM
0€30MacHOCTH, Pa3BUTHUM MeIULMHBL [lOHSITHE O HAy4YHBIX METOJaxX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIUM.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIHUIAX POMBIILIEHHOTO
IOJIYYEHHUs BAXKHEUIIUX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB. BAXKHEHUIINE CTPOUTEIIHHBIE
MaTepuasbl, KOHCTPYKIHMOHHBIE MaTepuajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuaiibl JJIsl 3JIEKTPOHHKH, HAHOMATEpHUasbl, OPraHUYECKUE U MHUHEPAJIbHbIC
yA0OpeHusl.

XuMHSI U 3J0pOBBE YEJIIOBEKA: MpPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia OE30MaCHOr0 MCIOJIb30BAaHUS TTPENapaToB ObITOBON XUMUU
B IOBCEIHEBHOMN KU3HU.

MexrpeaMETHBIE CBSI3H.

Peanuzamusi  MeXNnpeaMETHBIX  CBsIi3ed TPU  HW3yYeHHH  OOmeld u
Heopranmdeckord xumuu B 11 Kitacce oCyliecTBIISIETCS Yyepe3 UCIOIb30BaHUE Kak
OOIIUX €CTEeCTBEHHO-HAyYHBIX TOHATUW, TaK W TIOHATUM, SBIISIOLIUXCS
CHUCTEMHBIMM JIJISI OTAEIBHBIX TPEAMETOB ECTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC TOHSTHS: HAy4YHBIH (DaKkT, rUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KilacCUPUKAIKs, TMEPUOJUIHOCTh, HAOIIOJACHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, YHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb, BEILIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NUYECKHE BEIUYMHBI U CIMHHIIBI UX
U3MEpPEHUS, CKOPOCT.

buonorusi:  kneTka, oOpraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOTUINBO,
pPECYpCHI.

TexHomorus: XuMHUYEecKass MPOMBIIUIEHHOCTh, METAJUTYprus, MPOW3BOJICTBO
CTPOUTEIBbHBIX MaTEPUAJIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, ITHIIECBAS
MPOMBIIIUICHHOCTh,  (papMareBTHYECKass  MPOMBIIUICHHOCTh,  IPOU3BOACTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAaJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
OOyYaroIUMHUCST TPOTpaMM cpelHero o6iero o0pa3oBaHusi (JIMYHOCTHBIM,
METANpEeIMETHBIM W MPeAMETHBbIM). HaydHo-MeTomu4eckoil OCHOBOWM IS
pa3paboTKu TUIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa30BaHUsl SIBISAETCA CUCTEMHO-AESITEIbHOCTHBIM MOAXOI.

B COOTBETCTBUM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHSI» Ha YPOBHE CPEIIHETO
o0111ero 00pa3oBaHusl BbIJEIEHBI CIEAYIONINE COCTABIISIOIIHE!

OCO3HAaHHE OOYYaIOUIUMHCS POCCUUCKOW TpaxJaHCKOWM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIETIEHUIO;

HaJIM4KMe MOTHUBAIIMK K O0yUEHHUIO,

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHUM JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPAAUIMI 0a30BOI HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATbCS B CBOEHU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHMHU IEI0CTHOM
CUCTEME XMMHUYECKOro 00pa3oBaHus;

HaJM4Ke MMPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH
1EJIN U CTPOUTH )KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMUsS» JIOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCHUTATEIHLHOM JEATEILHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMH, COLUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU
U HIealaMUd POCCUKCKOr0 TPaKJAHCKOro OOIECTBa, MPHUHATHIMH B OOLIECTBE
HOpMaMM U TOpaBWIaMd  [OBEJIEHHUSA, CIHOCOOCTBYIOUIMMHU  MpoLeccaM
CaMOMO3HAHUs, CaMOpPa3BUTHUS UM HPABCTBEHHOI'O CTAHOBJIEHUS JIUMYHOCTHU
oOyyJarommxcs.

JInyHOCTHBIE PE3yibTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPaKAIOT
c()OPMHUPOBAHHOCTh OMNbITa I[MO3HABATEIbHOM W MPAKTUYECKON JESITENbHOCTU
OoOy4Yaronuxcst Mo peaju3aly MPUHATHIX B 00IIECTBE LICHHOCTEH, B TOM UYHUCIE B
YaCTHU:

1) rpaaIaHCKOro BOCIIMTAHUS:

OCO3HAHMS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 0053aHHOCTEH,
YBaKEHUS K 3aKOHY U TTPABOIOPSIKY;

MPEJACTABICHUS] O COUMAIBHBIX HOPMaX M TPaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHUW B KOJUIEKTHUBE;



TOTOBHOCTA K COBMECTHON TBOPYECKON JIESITEJIBLHOCTH MPHU CO3JAaHUU
Y4EOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX U MO3HABATENBHBIX 3a/a4, BBIMOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHUSs, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUAOB YUECOHOU NesATEILHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHMS

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCIEIUI0
OTEUYECTBEHHOW XUMHH;

YBaXEHUS K TPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUUECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHHUS TOTrO, YTO JOCTHKEHUS HAYKH €CTh PE3yJIbTar
JUTUTEIBHBIX ~ HAOJNIOAEHUN, KPOMOTIUBBIX AKCHEPUMEHTAJIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPYy/ia YUYEHBIX U MPAKTUKOB,;

WHTEpECa W T03HABATEIbHBIX MOTHUBOB B TOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHPOpPMALUK O MEPEIOBBIX JTOCTUKEHUSX COBPEMEHHOM OTEUECTBEHHOU
XUMUH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO TTOBEICHMUS,;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3aHHBIC C XUMHUUYECKUMU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEJCHUE U TOCTYNKHW CBOUX TOBAPHUILEH C
MO3UIMN HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3THX
MOCTYTKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0pOBOro u 0Oe3omacHoro oOpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOMIo/IeHrs TpaBuUi 0€30MacHOro0 OOpallleHus C BEHIECTBAMU B OBITY,
MMOBCEIHEBHOM KU3HU U B TPYAOBOM JEATEILHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJI WHAUBUIYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBECHUSI B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TMOCCACTBUI W HEMPHUATHS BPEAHBIX MPHUBBIYCK (YIOTPEOIICHHS
aJIKOT0JIsI, HAPKOTHKOB, KyPCHHSI);

5) TpyA0BOr0 BOCIIUTAHUS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4e€OHO-HCCIIEI0BaTEIbCKON
NEATEIbHOCTH, OOIIECTBEHHO TMIOJE3HOM, TBOPUYECKOW W JPYrUX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacCTUE€ B PEIICHHH MPAKTUYECKUX 3a/ad
COLIMaJIbHOW HaMpaBieHHOCTH (B paMKaX CBOCTO KJIacca, IKOJIbI);



WHTEpeCca K MPAKTUYECKOMY M3YyYCHHIO MPOodeccrii pa3InyHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMHH;

YBAXKEHUS K TPYY, JIFOJIAM TPYyJa U Pe3yiabTaTaM TPYJAOBOU JIESITENLHOCTH,

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY HWHIUBUIYAIbHOW TpPAEKTOPUU
oOpa3oBanus, Oyayiied Mpopeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB U
noTpebHOCTEH 00111eCTBa,;

6) 3K0J10rHYecKOro BOCIIMTAHUA:

HKOJIOTUYECKU II€JIECO00Pa3HOTr0 OTHOIICHUS K TPHUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAHUS TJIOOAJIBHOTO XapakTepa H3KOJIOTHYECKUX MpoOeM, BIUSHUS
SKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COUATIBHOM CPEIBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTIDKCHUM XUMHUHU IS
pelIeHus BOIIPOCOB PALlMOHAIBHOIO IPUPOAOIIOJIB30BAHUS;

AKTUBHOTO HEOPUATHS JCHUCTBUW, NPUHOCIIIMX Bpell OKpYXKaroUeu
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJArOMPUSTHBIE AKOJOTHYECKUE
MOCJIE/ICTBUS IPEATPUHUMAEMBIX JCHCTBUM M MTPEIOTBPAIIATh UX;

HaJIMYUS PA3BUTOIO SKOJIOTHYECKOrO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIIbITA JEATEIBHOCTH JKOJIOTUYECKOH HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBAaTbCSI UMH B TO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLHUAIBHOMN
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO TMPOTHUBOCTOSATH HJICOJOTUU
xeMohoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH,

MOHMMAHUSl cHenU(PUKU XUMUU KaK HayKd, OCO3HaHHMs €€ poju B
bopMHUpPOBaHUN PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEJI0CTHOTO
MPEACTABICHUS] 00 OKPYXAIOIEeM MHUPE KaK O €IMHCTBE MPUPOJLI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pELICHUH MPOoOJIeM COXpaHEHUs
MIPUPOHOTO PABHOBECHS;

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTHM XHMHHM JJIE  COBPEMEHHOU
UMBWIN3ALMK. B €€ TyMaHUCTHUYECKONW HAMNpPaBICHHOCTH U Ba)XHOW pOJM B
CO37IaHUU HOBOW 0a3bl MaTepUATLHON KYJBTYPBI, PEIICHUU TJI00ABHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MHUILEBOU U
AKOJIOTUYECKOM 0e30MacHOCTH, B PAa3BUTHUU MEAUIIMHBI, 00CCIIEYEHUU YCIOBUM
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHON IKM3HU KaXKIOTO UJICHA
o01IecTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3yeMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIOJIb30BATh



TOJTydaeMble 3HAHHS JUTS aHAIH3a U OOBSICHEHUS SIBJICHUH OKPYXKAIOIIEro MUpa U
MIPOUCXOAIINX B HEM N3MCHCHHM, YMECHHSI JieJlaTh 00OCHOBAHHBIC 3aKIIOYCHHS HA
OCHOBE HAy4YHbIX (AKTOB W HWMCIOIMUXCS JaHHBIX C IEJIbI0  IOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XHMUYCCKHE 3HAHUSA IS
peIeHus IPOo0JIeM B PeaTbHBIX )KMU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIeIOBATEILCKON ACITEIHHOCTH;

TOTOBHOCTM W  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM0o00pa30BaHUI0, K AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHHUH 10 XHMHH B
COOTBETCTBHUH C KU3HCHHBIMU MOTPEOHOCTIMH;

WHTEpeca K 0COOCHHOCTSM TPyJa B Pa3IMYHBIX cdepax mpodheccHnoHaATHHON
JCSATCIILHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS YUCOHOTO MpeaMeTa « XUMHUs» Ha
YPOBHE CpPEHEro 00IIEro 00pa3oBaHus BKIIOYAIOT:

3HaUMMble  JUIi  (OPMHUPOBAHUA  MHPOBO33PECHHS]  OOYyUaIOIIMXCS
MEKTUCIMITMHAPHBIC (MEKIIPEIMETHBIC) OOIICHAYYHbIC TMOHATHUS, OTPaKAIOIIUC
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHENUPUKY METOJIOB TO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHs, SBJICHHE,
MPOIIeCC, CUCTEMa, HAYIHBIA (haKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHs, UCCIICIOBAaHKE, HAOIOACHNE, U3MEPEHHE, SKCIIEPUMEHT M JIPYTHUE);

yYHHUBEpCallbHbIe yueOHbIC IeHCTBHs (IMO3HAaBaTEIbHBIC, KOMMYHHUKATHBHBIE,

pETYJISITUBHBIE), oOecreynBaronue (dbopmHpoBaHue (yHKUIHMOHATBHOM
I'PaMOTHOCTH M COLIMATIBbHON KOMIETEHIIMN 00yYaroInXCs;
CIIOCOOHOCTD oOyyJaroumxcs UCII0JIb30BATh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHbBIC
JICUCTBHS B II03HABATEIIBHOU U COLMAIIBHOM ITPAKTHUKE.

MeranpeaMeTHblE pe3ylbTaThl OTPAXKAKT OBJAJICHUE YHUBEPCAJIBbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMH.

OBaanenne YHHBEPCAIbLHBIMHU yueOHbIMH MO3HABATEJILHBIMU
AEeUCTBUSMMU:

1) 6a3oBble JJOrHYecKHe TeHCTBUS:

CaMOCTOSITeNIbHO  (OpMyNIMpOBaTh W aKTyalIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEeNeNATh LEeNu ACATEIbHOCTH, 3ajJlaBas MapamMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTaThl AEATEIBHOCTU C TOCTABJICHHBIMHU LIEISIMU;

MCIMOJIb30BaTh MPU OCBOCHWM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKW TOHATUNA M YCTaHABIWBAaTh UX B3aUMOCBS3b,



UCIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHS JIJIsl OOBACHEHHUS OTACNIbHBIX (PAKTOB U
SIBJICHUU,

BBIOMpATh OCHOBaHUS M KPUTEPUU s KIACCU(PUKALMUU BEUIECTB H
XUMHUYECKUX peaKIni;

yCTaHaBIMBaTh MPUYMHHO-CIEJICTBEHHBIC CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHUSCKHE pacCyXJcHHS (MHIYKTHBHBIC, JCAYKTHBHBIC, IIO
AHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYUS B PaCcCMATPHUBACMBIX
SABJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

MPUMEHSTH B MPOIECCe MO3HAHUS, UCTIOIb3YEMbIE B XMMUU CUMBOJUYECKUE
(3HaKOBEIC) MOJIENH, TPEOOPA30BLIBATE MOJICIIBHBIC MTPEICTABICHUS — XUMUYCCKHIA
3HaK (CHMMBOJI) DJJIEMEHTa, XHMHUYecKas ¢GopMmysa, YpaBHCHHE XUMHUYECKOM
peakIMy — TMPU PEIICHUU Y4eOHBIX TMO3HABATENBHBIX U TMPAKTHYECKUX 3aj1ad,
MPUMEHSTh HAa3BaHHBIE MOJICJIbHBIC TIPEACTABIICHUS JIJISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB M XUMHUCCKUX PEAKITHA.

2) 6a30BbI€e HCCIIET0BATEIbCKHE IeiiCTBHS:

BJIa/IETh OCHOBAaMHU METOJOB HAYYHOT'O TIO3HAHHS BEIIECTB U XUMHUYECKUX
peakuui;

dbopMyIMpOBAThH 1ENIU U 3a/1a4d UCCIICIOBAHMS, UCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBHI ISl (DOPMHUPOBAHUS THUIIOTE3BI TIO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHs HAONIOJaTh 3a XOJ0M
IpoIecca, CaMOCTOATENBHO MPOTHO3MPOBATh €r0 Pe3yNbTaT, (OopMyIupOBaThH
0000IIEHNS ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJIEITaHHOM padoTe;

npuoOpeTaTh OMbBIT YYCHUYECKOM HCCIEOBATENIbCKOM UM MPOEKTHOU
JeSITENIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJOB pEIICHUS NPAKTHUECKUX 3a7ad, NPUMEHEHHUIO0 pa3IUYHbIX
METOJIOB TIO3HAHMSI.

3) padora ¢ nHpopManmeii:

OPHEHTHUPOBATLCS B PA3IMUYHBIX HMCTOYHHUKAX HHMOpMaIruu (HaydHO-
NOMyJIsIpHAsE JTUTEpaTypa XHMHUYECKOTO COJEp)KaHMs, CIPaBOYHBIE TMOCOOHS,
pecypcbl MHTepHeTa), aHAIM3UPOBATh MHPOPMAILIUMIO PA3JIMYHBIX BUIOB U (HOpM
MPEICTABICHHUS, KPUTHYECKH OLICHUBATH e JOCTOBEPHOCTD U
HENPOTUBOPEUUBOCTD;



GbopMyTUPOBaTh 3aPOCHl U MPUMEHATH PA3JIMYHBIE METOMBI MPU TIOUCKE H
orbope wuHbOpMAIMK, HEOOXOAMMOW IJisS BBIMOJHEHUS YYEOHBIX 3aaad
ONPELIECIIEHHOTO TUIIA;

npuoOpeTaTh OIbBIT MCHOJIb30BaHUSI MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM U Pa3TUYHBIX TOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TpEACTaBICHUS
uHpopmanmu (cxembl, rpaduKd, TUarpaMMbl, TAOJIUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYEeCKOH HH(pOpMaIueil: NPUMEHATh MeXNpeaMeTHble ((pu3udeckue
MaTeMaTUYeCKHE) 3HAKH U CUMBOJIBI, GOpMYJIbl, aOOpEeBHATYPBI, HOMEHKJIATYPY;

UCIIONB30BaTh W NPEeoOpa3oBbIBaTh 3HAKOBO-CHMBOJHYECKHE CpEACTBA
HATJISTHOCTH.

OBiaseHue yHUBepPCaJIbHBIMH KOMMYHUKATUBHBIMHU JeHCTBUAMMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOW TeMbI B XOJI¢ JAMajiora u/vuim
JTUCKYyCCHH,  BBICKa3bIBaTh  HJEH, (OPMYIUPOBATh CBOM  MPEIOKCHHS
OTHOCHUTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMEHl PEe3yJbTaTOB MO3HABATEIBHON EATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJHEHUN
XMMHUYECKOIO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThI MO HCCIEI0BAHUIO CBOWMCTB
U3y4aeMbIX BEIECTB, peajn3aluu yueOHOro MpoeKTa U (HOPMyIHpPOBATh BHIBOIBI
10 pe3yJbTaTaM MPOBEAEHHBIX HCCIECIOBAHUN MyTEM COTJIACOBAHHS MO3UIUIN B
XoJie 00CyXkAeHHsI U 0OMEHa MHEHUSIMH.

OBy1aieHUe YHUBEPCAJBLHBIMH PEryJISSTHBHBIMHU JeHCTBUSMM

CaMOCTOATENIbHO TUJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO
JeSITENIbHOCTh, Ompenensisi e€ Uenu W 3a7add, KOHTPOJIMPOBATH U TO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH NpeajaraéMblid ajroput™m ACHUCTBUN Ipu
BBITIOJIHEHUH YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh Haumbolee
b deKTUBHBIN C€MOCOO WX pelieHdus C Y4ETOM TMOJYYEHHUST HOBBIX 3HAHUUA O
BEIECTBAX M XUMUUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOCH JEATETHHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOECHUSI Kypca «OpraHuyeckas XUMUSI»
OTpa’)KaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABICHHH O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBJICHUU



opupoabl, B (HOPMHUPOBAHWM MBIIJIEHUS W  KyJIbTYpbl JIMYHOCTH, €€
(bYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUS MPAKTUYECKUX 3a7a4
U 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJHOU
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHYECKMX  3HAHUI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TMOHATHA (XUMUYECKHH DIIEMEHT, aTOM, DJIEKTPOHHAsS
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPHULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpaIIEHHAs), MOJIb, MOJSpHAs
Macca, MOJIApHBIM OO0BEM, YIJIEpOAHBIN CKeleT, (yHKUMOHAJIbHAs TpyMIa,
paauKai, U30Mepus, U30Mepbl, TOMOJIOTHYECKHUI Psijl, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHCJIOPOJ M a30TCOACPXKAIIUE COEAUHEHUS, MOHOMEp, IMOJUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHCHHUS); TCOPUU U 3aKOHBI (TCOPHSI CTPOSHHUS
opranmyeckux BeriecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MAacChl BEIICCTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3bIK XUMHUH, MHUPOBO33PEHUYECKUE 3HAHUI,
JeKalMe B OCHOBE IMOHUMAaHHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHHWS O CBOWCTBAX, COCTAaBE, MOJYYECHHH H
0€30MacHOM HCIIOJIb30BAHUN BA)KHEWIITUX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH IEeATEIbHOCTH YEJIOBEKa,

C()OPMUPOBAHHOCTh YMEHMH BBISABIATH XapaKTE€pPHbIE NMPU3HAKU HOHSITHH,
yCTaHABIIMBaTh MX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS TPH
OIKMCAaHWU COCTaBa, CTPOCHHSI U IPEBPALICHUI OPTaHUIECKIX COCTUHEHUH;

Cc()OPMUPOBAHHOCTh YMEHHMHM HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY IS
COCTABJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (pa3BEpPHYTOM, COKPAIIEHHON)
dopMysl OpraHMYECKMX BEUIECTB U ypPaBHEHUH XMMHMUYECKHX PpPEaKIIHH,
W3rOTaBIMBATH MOJEIHU MOJIEKYJ OpPraHMYEeCKHMX BELIECTB ISl MIUTFOCTPALUUA HX
XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS,

c()OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh H3YyUEHHBIX
OPraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOEHUI0 K ONPEAeIEHHOMY
knaccy/rpymnme coequHeHud  (YIJIEBOIOPOMBI, KHCIOPOI W  a30TCOACpIKAIINC
COCJMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIAMHCHUS), JaBaTh WM Ha3BaHHs IO
cucrematrueckoir HomeHknatype (IUPAC), a Taxke NpuUBOAUTH TPUBUAIBHBIC
Ha3BaHUs OTJACIbHBIX OPraHMYECKUX BEUICCTB (ITHIICH, MPOIMWIICH, alleTHJICH,
ATUJICHTJIMKOJb, TIULEPHUH, (eHoJ, GopMallbIerusl, aueraibAeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIO0TA, TIIF0K034,
bpyKTO3a, KpaxMa, IeJUTFII03a, TJIUIUH);

C(OPMUPOBAHHOCTH YMEHHUS OMNpPENESATh BHJbBI XUMHUYECKOW CBS3H B
OpPraHUYeCKHUX COCTUHCHHSX (OJMHAPHBIC U KPaTHBIE);



chOPMUPOBAHHOCTh YMEHHUSI TPUMEHSTH TOJOXECHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa A 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCChl BEIIECTB;

chOpMHUPOBAHHOCT, ~ YMEHHMI  XapakTepu30BaTb  COCTaB, CTPOCHUE,
bu3nyeckue M XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTaBUTEICH pa3IUYHBIX
KJIACCOB OpPraHMYECKUX BeMmeCTB (METaH, 3TaH, STWJICH, NPOIWICH, alleTHJICH,
Oyramuen-1,3, merunOyramuen-1,3, OeH30J, METaHOJ, ATaHOJ, STHUJICHTJIMKOJIb,
IIIALEPUH, (EHOJI, alleTallbIeTH, MypaBbUHAsA U YKCYCHAasl KHUCIOTHI, TJIIOKO3a,
KpaxMaJl, [eJUTI0J103a, aMUHOYKCYCHAsl KHCJI0Ta), WIUTFOCTPUPOBATh TeHETUYCCKYIO
CBSA3b MEXJY HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX pEaKIUi ¢
HCITOJIb30BAaHUEM CTPYKTYPHBIX (popMyT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UICTOUHUKU YTIIEBOJAOPOAHOTO
Chipbst  (He(Th, NPHUPOIHBIA Ta3, Yroyb), CIOCOOBI HUX TMepepadOoTKH U
MPaKTUYECKOE TPUMEHEHUE TTPOIYKTOB NIEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHCHHSIM (Macchl, 00bEéMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA MM IPOAYKTA
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WK MPOTYKTOB PEAKIINH);

chOpMHUPOBAHHOCT, YMEHHM BJIaJIETh CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOTr'O MO3HAHUSI, UCTIOJb3yEeMbIX B XUMHH MPU U3YUYCHUH BEILIECCTB U
XUMHYCCKHX SIBJICHUN (HAOJIIO/ICHNE, U3MEpPEHUE, DKCIIEPUMEHT, MOICIIMPOBAHNE),
UCIIOJb30BaTh CHUCTEMHBbIE XMMUYECKHE 3HAHUS Uil TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJI0/IaTh MpaBUIa MOJIb30BAHUS XUMUYECKOM
MoCcyIo U J1abopaTOPHBIM OOOpPYJOBAaHMEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBUHM C MHCTPYKIHUSMH MO BBITOJHEHHUIO J1aO0OpaTOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMIOJHATH XUMHUYECKUM
SKCIIEPUMEHT (TIpeBpalleHHs OPraHMYEeCKHUX BEIICCTB MPU HArPeBaHUH, MTOJTYUCHHE
ATUJIEHA U U3Y4YEHHE €ro CBOMCTB, Ka4ECTBEHHBIC PEAKIIUM OPraHUYECKHUX
BEIIIECTB, JCHATYpaIlis OCIKOB NMPH HArpeBaHWHM, IBETHbIC PEaKIUU OCIIKOB) B
COOTBETCTBUM C TMPaBWJIAMH TEXHUKH OE€30MAaCHOCTH TpHU OOpaIlleHud C
BEIIECTBAMH M JIaOOpaTOPHBIM O0OpPYJOBAaHHEM, TIPEACTABISATH PpE3yJIbTAThI
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3aluCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTaTOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUECKH AaHAIM3UPOBATh XUMHUYECKYIO
UHpOpPMAIIHNIO, TOJIy4aeMyl0 W3 pa3HbIX MCTOYHUKOB (CpeicTBa MAacCOBOI
uHpopManuu, IHTepHET U APYTHX);



cOpPMUPOBAHHOCTh ~ yMEHHH  CcOONIOAATh  MpaBujia  SKOJOTUYECKU
LEJIECO00PA3HOr0 MOBENECHHUS B OBITY M TPYAOBOM JEATEIBHOCTH B ILENAX
COXPAHEHMUSI CBOETO 3JI0POBbS M OKPYKAIOUIEHW MPUPOAHOU Cpenbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBHS Ha JKHUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMbica mokazatens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBLIEHUS W TNPEJOTBPALICHUS HMX BPEOHOTO BO3ACHCTBUS HA OpraHU3M
YEJI0BEKa,

JUIsi 00ydYarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbS. YMEHHUE
NPUMEHSATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAaHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CJICTIBIX M CJIa0OBHAAIIMX OOYyYaIOUIUXCA: YMEHHE HCIONb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadeHui JI. Bpaiins nms 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIC pe3ylbTaThl OCBOCHHS Kypca «OOImas u HeopraHudeckas
XAMUS» OTPAKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpPA, POJH XHMHUM B TIO3HAHWW SIBJICHUU
npupojapl, B (GOPMUPOBAHUM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(G YHKITMOHAIBLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS IPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIECHHSI K CBOEMY 3/I0POBBIO U MPUPOJTHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XMUMHYECKHX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAlONINe MOHATHS (XMMHUYCCKUN 3JIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKasi CBS3b
(koBasieHTHAs!, HOHHAs, METAJUTMYECKas, BOJAOPOIHAs), KPHCTAUINYCCKAs PEIIETKA,
TUIIBl  XUMHYECKHUX  pPEaKIUM, PacTBOpP, JJIEKTPOIUTHI, HEDIJICKTPOJIUTHI,
AJICKTPOJUTUYECKAST JIUCCOLMAINSA, OKHUCIHUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHYECKOW PEaKIui, XUMHUYECKOEC PaBHOBECHE); TCOPHH W 3aKOHBI (TeopwHs
AJIEKTPOJIUTUYECKOW AMCCOUMAalnM, nepuoanueckud 3akoH [. M. Menpgeneesa,
3aKOH COXPaHECHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS W IMPEBPAILICHUS SHEPTUA
IpY XMMHYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XHMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIME B OCHOBE MOHWMAHWS INPUYMHHOCTH H
CUCTEMHOCTH XHMHYECKHUX SIBIICHHH, (PAKTOJOTMYECKHUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU M 0€30MacHOM HUCTOJIb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM JCSITEIHPHOCTU YEIOBEKA,



c(hOPMUPOBAHHOCTh YMEHUHN BBIABISATh XapAaKTEPHBIC MPU3HAKN TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIONIUE MOHSATUS MPU
OMMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILCHU;

c(hOpPMHUPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI
cocTaBiieHUss (opMysa BEIIECTB M  ypPaBHCHHH XUMHUUYECKHUX  PEaKIu,
cucrematrueckyro HomeHKIatypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIHHBIX
HEOpPraHWYECKUX BellecTB (yrapHbI ra3, YIVIGKHCIBIM ra3, aMMHaK, rami¢Has
U3BECTh, HETalIEHAs U3BECTh, INThEBAsl COMIA, ITUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN ONPEEIATh BAJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHUAX PA3JIUYHOTO COCTAaBAa, BUJ XMMHYECKOU
CBs3M (KOBaJICHTHAs, HOHHAs, METAJIMUECKasl, BOJOPOJIHAS) B COCIMHCHUSAX, THIT
KPUCTAIMYECKON PEMIETKH KOHKPETHOrO BelecTBa (aromMHas, MOJICKYJISIpHasi,
WOHHAs, METAJZIMYECKas), XapaKTep CpPelibl B BOJHBIX PACTBOPAX HEOPTaHUUCCKUX
COCMHECHUN;

c(hOpMUPOBAHHOCTH YMEHUI yCTaHaBJINBATh MPUHAJIJICKHOCTD
HCOPraHMYECKHUX BEIISCTB IO HMX COCTaBYy K OIpeAeaEHHOMY Kiaccy/rpyrime
COCTUHCHHH (MPOCTHIC BENIECTBA — META/UIBI U HEMETAJLIbI, OKCHIbI, OCHOBAHHS,
KHCJIOTHI, aM(OTEpHBIC TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM PacCKpBhIBATh CMBICI MEPUOANUECKOTO 3aKoHa /J.
N. MenpeneeBa u I€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINU;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJieMeHTOB 1-4 mepuono Ilepuogmdeckoil cucTeMbl
xumuueckux smementoB [I. M. MenngeneeBa, HCIONB3ys HOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanm», «IHEPTreTUUECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCIUHEHUMA
10 TIepuoaaM | rpyimnaM llepuoguueckon CUCTEMbI XUMUYECKUX 3eMeHToB J[. .
Menneneena,

c(OPMHUPOBAHHOCTh ~YMEHHH  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIHE
XUMHUUYECKHE CBONCTBA HEOPraHMYECKUX  BENIECTB  Pa3IMYHBIX  KJIACcCOB,
MOATBEPKIATh CYIECTBOBAHWE TEHETUYECKOW CBSA3M MEXKAY HEOPTraHUYECKUMHU
BEILIECTBAMH C MOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TI0
pa3IUYHBIM TMpHU3HAKaM (YHCIYy M COCTaBY pPEarvpyrollMX BEIIECTB, TEIJIOBOMY
aekTy peakiru, U3MEHEHHUIO CTEMEeHEW OKHMCIICHHUS DJIEMEHTOB, OOpaTUMOCTHU
pEaKIMH, YIaCTHIO KaTaln3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTAaBJSTh YPAaBHECHMSI PEAKIMA Pa3TUIHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPaBHEHUS PEAKINl HOHHOTO 0OMEHA, yUUTHIBAS
YCJIOBUS, TIPH KOTOPBIX ATU PEAKIMU UAYT 10 KOHIIA;



cOpMUPOBAHHOCTh YMEHUW TMPOBOAMTH PEAKIUH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKHUX BELIECTB, pPACIO3HABAThH
OTIBITHBIM TYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIECTB,;

cOPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCJIMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI IMOCPEICTBOM COCTABICHUS AJIEKTPOHHOTO OanaHca
ATHUX PEAKIIN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkIyK OT Pa3NIUYHbIX (PaKTOPOB; XapaKTep CMEIEHUS XUMUYECKOT'O PABHOBECHSI
B 3aBUCUMOCTH OT BHeIIHero Bo3zekicTBus (mpunnun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI,
JeKalllie B OCHOBE MPOMBIILJIEHHOTO MOJYYEHUs! CEpHOW KHUCJIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OOIMX HAyUYHBIX MNPUHIIMIAX U
HKOJIOTMYECKUX MPpoOIeMax XUMUYECKOTO IIPOU3BOICTBA;

c()OPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCIECHHS C HCIOJb30BaHHUEM
MOHATHUSL «MaccoBasi JI0Js BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHUN ra3oB
IPU XMMHYECKUX PEaKIUAX, MacChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B pEaKLUU
BELIECTB, TEIJIOBOro 3¢ (deKkTa peakuu Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BEILECTB, IPEBPAILICHUS U COXPAHEHHSI SHEPT U,

c(hOpMHUPOBAHHOCTh YMEHHI COOI0/IaTh MpaBUIa MOJIb30BaHUS XUMUYECKOU
MOCyJIO W J1abopaTOpHBIM O0OpYJIOBaHHWEM, a TakXKe MpaBuia OOpaImieHus ¢
BEI[ECTBAMH B COOTBETCTBUHM C MHCTPYKIHUSIMH MO BBITOJHEHHUIO J1aO0OpaTOPHBIX
XUMUYECKUX OIBITOB,;

cOPMHUPOBAHHOCTh yMEHUH TUTAHUPOBATH W BBITIONHATH XUMHUYCCKHUI
IKCIIEpUMEHT (pa3lioKEHHE MEPOKCHIa BOJOPOJIA B MPHUCYTCTBUU KaTaU3aTOPa,
ONPENENICHUE CpEeabl pPacTBOPOB BEUIECTB C IOMOIIBIO YHHUBEPCAIBHOTO
WHIUKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIINH,
peaklM MOHHOTO OOMEHA, KauyeCTBEHHbIE peaKUuu Ha cyib(ar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJay 10
temMam «MeTautb» u «HemeTamie») B COOTBETCTBHHM C TPaBUJIAMH TEXHHKH
06e30macHOCTH TIPU OOpAICeHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM,
MPEACTABISTh PE3YIbTaThl XHMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHUN COOTBETCTBYIOLIMX peaKIUil U (HOpMYyIUpOBaTh BBIBOJBI Ha OCHOBE
ITUX PE3YIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUECKH AaHAIM3UPOBATh XUMHYECKYIO
UHpOpMAIMIO, TOJy4aeMyH) U3 Pa3HbIX HCTOYHUKOB (CpeicTBa MaccOBOM
KOMMYHUKaIuH, IHTepHET U ApYyTrux);



cOpPMUPOBAHHOCTh ~ yMEHHH  CcOONIOAATh  MpaBujia  SKOJOTUYECKU
LEJIECO00PA3HOr0 MOBENECHHUS B OBITY M TPYAOBOM JEATEIBHOCTH B ILENAX
COXPAHEHMUSI CBOETO 3JI0POBbS M OKPYKAIOUIEHW MPUPOAHOU Cpenbl, OCO3HABATh
OMAaCHOCTh BO3JEHUCTBUS HA KUBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarens [IJIK, mosicHAT, Ha mnpuMepax crnocoObl YMEHBILICHUS U
NPEeIOTBPALIEHUS X BPEIHOTO BO3JICHCTBUS HA OPraHN3M YEJIOBEKA;

U1l 00yYaromuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbS. YMEHUE
NPUMEHSATh 3HAHUS OO0 OCHOBHBIX [OCTYIHBIX METOJaxX ITO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBHASIIUX OOYYalOIIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCHHYI0 cUCTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHUYEeCKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KosnyecTBO yacos JIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM (umdposbie)
Ne n/m Konrposbnesie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI pecypesI
Pa3jnen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMUM
[Ipenmet oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSTUHEHUI A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIE YIIIEBOIOPOIBI — AJTKAHBI 2
99 HenpenenpHble yriaeBoJOPOIbI: allKEeHBI, 5 1
aJKaJMeHbI, aTKUHbI
2.3 ApomaTH4ecKue yrieBoJ0pOabI 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Pazaen 3. Kuciopoacoaep xamme opranndeckue coeinHeHus
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCITTOTHI. 7 1
Crnoxxnble 2(UpPHI
3.3 VrneBoasl 3 2




Hroro no pazneny

Pasjnen 4. AzoTcoaepikaiine opraHudeckne coeTHHeHUus

13

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Pa3nes 5. BeicokoMoJIeKyJIsSIpHbIE COeANHEHUSI

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




11 KIIACC

KosnyecTBO yacos JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne ni/n P Kontpoabubie IIpakTHueckune (unbp )
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3jnen 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XUMHUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroobpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKIIUN 6 1 1
Hroro mo pazueny 13
Pazgen 2. Heopranuyeckasi Xumust
2.1 Mertanis 6 1
2.2 Hewmeramnsl 9 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX )
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XuMusi ¥ KU3Hb 4
Uroro no pazgeny 4
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE INIVTAHUPOBAHUE

10 KJIIACC
KoJsun4yecTBo 4yacoB JJIeKTPOHHBbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Kontpoaensie  HpakTiieckue fl[?»y'-leﬂl/lﬂ :)lﬁ[()bal;OBaTenbnble
padoThI padoTsbI pecypenI
1 [Ipenmet oprannyeckoil XuMuu, e€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHust OpraHNuecKux
2 coenquHenunit A. M. bytieposa, eé 1
OCHOBHBIE T0JIOKEHHSI
[IpencraBnenue o Ki1accuPpuKauu
3 opranuyeckux Bemiects. Homenkiarypa 1
(cucTemaTuyeckas) U TPUBUAJIbHBIC
Ha3BaHMs OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMYECKUHN Psifi
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKeHBI: COCTaB U CTPOEHUE, CBONWCTBA 1
7 OTUieH U NpONUIeH — MpocTeiIne 1
MIPEICTaBUTENH aJIKEHOB
8 [Tpaktuyeckas pabora Ne 1. «[Tomyuenue 1 1
ITHJIEHA U U3yYEHHUE €TO CBONCTB»
Anxanuensl. byramuen-1,3 u
9 MeTunoyraauen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O KaydyKa U pC3UHbIL




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHH,

10 TOMOJIOTUYECKHH psll. ATIETHIICH —
MPOCTEUILIUN MPEACTAaBUTEIIb ATKUHOB

11 Brluncienus no ypaBHEHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIyOJI. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsI3b YIJI€BOJIOPOJIOB,
NPUHAAISKAMINUX K PAa3JIMUHBIM Kilaccam
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:

14 MIPUPOIHBIN ra3 U MOMyTHBIE He()TIHBIC
ras3sl, He)Th ¥ MMPOIYKTHI €€ mepepaboTKu
[TpupogHBIE HCTOUYHUKH YTIIEBOAOPOIOB:

15 MIPUPOIHBIN ra3 U MOMyTHBIE He()TIHBIC
ras3sl, He)Th ¥ MMPOIYKTHI €€ mepepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIeBOAOPOABI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI 1 3TaHoJI. BoopoaHast cBsi3b

18 MHoroatoMHbl€ CIUPTHI: ATUIICHTIIMKOJIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHYECKNE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopMaiIbAeTua U
arneragpIerua. AneTox

91 OnHOOCHOBHBIE IIpE/ieNIbHbIE KApOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHAasI

22 IIpakTuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOW KHCJIOTBI»

23

24

CTeapI/IHOBaﬂ H OJICMHOBAsA KHCJIOThI, KaK
MNpEACTAaBUTCIIN BBICHINX Kap60HOBBIX
KHCJIOT

Mpbuta KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, KX MOIOIIIEE JENCTBUE

25

CrnosxxHble 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

a¢upoB

26

27

28

JXupsl: ruaponu3, npuMeHeHHUE,
OMOJIOTHYECKast POJIb KHUPOB
VYTneBobl: COCTaB, KiIaCCU(UKAIIHS.
BakHeliue npeacTaBUuTeN : TIH0K03a,
bpykTo3a, caxaposa

KanMaJ'I " OCJIK0JI03a KaK IIPUPOAHBIC
MMOJIMMEPbI

29

Kontposnbnas paboTa mo pazaery
«Kucnopoacoaepaiyue opraHn4ecKue
coeaunenusi»/ Beepocceuniickas
MpoBepoyHas paboTa

30

OO6m1ast xapakTepUCTHUKa a30TCOIEPIKAIINX
OpPraHUYeCKUX COeTUHCHUN /
Bcepoccuiickas nmpoepouHas padbota

31

32

AMUHBI. METHJIAMHUH ¥ aHUJIHH

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpPraHMYECKUE COETMHEHUS, UX
Ouosiornueckoe 3HaueHue. Ilentuapl.
benku kak npupoaHbIe




BBICOKOMOJICKYJIAPHBIC COCIUHCHU A

OCHOBHBIC TTOHSATHSA XUMHHI

33 BBICOKOMOJICKYJISIPHBIX COCTIMHEHUH 1
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1
[Tmactmacchl, KaydyKH, BOJIOKHA
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aToOMOB

Ilepnonnueckuit 3axoH u [lepnoanueckas
CHUCTEMa XMMHUYECKUX ieMeHToB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOEHUS ATOMOB

Koan4uecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
HU3ydeHust

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHX JIEMCHTOB U X COCOUHECHUM I10
rpyImaM U nepuojaam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX deMeHToB JI.J. MeHaeneeBa B
Pa3BUTUU HAYKHU

Crtpoenue BemiecTBa. XuMHUYECKasl CBSI3b, €€

BHUJIbl, MEXaHU3MBbI O6pa30BaHI/I${
KOBaJICHTHOM CBS3H. BOL[OpO)IHaH CBA3b

BaneHTHOCTB. DNeKTpOOTPUIIATETBHOCTb.
Crenenb okucienus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS

Iloustue o AUCTICPCHBIX CUCTEMAX.
WctunHnie u KOJUIOWAHBIE PaCTBOPLI.
MaccoBas 107151 BEIIeCTBa B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYeCKUX coeMHeHnil. I eHeTnueckast
CBSI3b HEOPTAaHMYECKUX BEIIECTB, PA3INIHBIX
KJIacCOB

Knaccudukanus XuMU4ecKnux peaxiyii B
HEOPraHUYEeCKOU U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMs MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHHS SHEPTUU NIPU
XMMHYECKHUX PEAKLHAX

Ckopoctb peakiuu. OOpaTuMble peakiuy.
XHUMHUYECKOE PABHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusiaue
pa3nu4yHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIum»

DIIeKTpoJIUTHYECKas aucconuanus. [lonarue
o BojopoaHoM mokasarene (pPH) pacropa.
Peaknuu nonHoro oomena. ['maponus
OPraHMYEeCKUX U HEOPraHUYECKUX BEIIECTB

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [TonsTie 06 snekTponuse
pacIuIaBoB U pacTBOPOB COJIEN

Kontposnbnas paboTa mo pazaery
«TeopeTndyeckrue OCHOBBI XHMHUU»

14

Mertaiuel, ux nosoxenue B [leprnoauueckoi
CHUCTEME XUMUYECKuX anemMeHToB /. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue hu3ndecKkne CBONCTBa
MECTaJIJIOB




15

CrinaBel METaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTasloB

16

17

18

XHUMHYECKHE CBOMCTBA BaXKHCHIITNX
METaJUIOB (HATpUH, KaJluii, KaJabIMi, MarHHi,
QIFOMUHUI) U UX COCAMHCHUI

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHUN

XUMUUECKHE CBOMCTBA [IUHKA, XKEJIe3a U UX
COCIMHEHUN

19

[IpakTuyeckas pabora Ne 2. "Pemenune
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Meramisl»"

20

21

22

Hewmeramibl, X mojiokeHue B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Meneneesa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

dusznyeckue CBOMCTBA HEMETAJIIIOB.
AJI0TpOITHS HEMETAIJIOB (Ha mpuMepe
KHCJI0pO/a, cephl, pocdopa u yrieposa)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI U X
COE€TUHEHUI

23

XuMuyeckue cBoKCTBa a3oTa, pocdopa u ux
COeTUHEHUN

24

25

XUMHUYECKHE CBOMCTBA YIJIEPOa, KPEMHUS U
UX COSTMHEHUH

[IprMeHeHne BaXKHENUIIUX HEMETAJUIOB U UX
COEeIMHEHUN

26

O00011IeHIE U CUCTEMATH3AIMsI 3HAHUH 110




Teme «HemeTasuiel». BerauciaeHus 1mo
YPaBHEHUSIM XUMUYECKUX PEAKLINI 1
TEPMOXUMHUYECKHUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 1
"Hemeramibr"»

08 Konrponbnas pabora o remam «Metamisi» 1
n «Hemeramib»

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue u oprann4eckue OCHOBaHHUS
AmdoTtepHbIe HEOPTaHUIECKUE U

30 OopraHudeckue coeuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poinb xumun B obecrieueHu# SKOJIOTUIECKOH,

31 SHEPTEeTUYECKON U MUIIEBON OE30MTaCHOCTH, 1
Pa3BUTHH MEIUIINHBI
IIpencraBnenus 00 oOMIMX HAYUYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUS 1
Ba)KHEHIIINX BEIIECTB

33 YesnoBek B MUpE BEILECTB U MaTepHAIIOB

34 XUMHUS U 37J0pPOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yabTAThl 0CBOEHUSI O0CHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpPeIHero 001ero o0pa3oBanusi

TeopeTnueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJIM XHUMHH B T[O3HAHUU
SIBIIGHUHA TpPUPONbI, B (POPMHUPOBAHUU MBILIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM s
pelieHusT TPAKTUYECKUX 3a7a4 W IKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpefie

1.2

Bianenne cucTteMoM XMMMYECKUMX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAr Ak INE MIOHATHS (Monekyua, BaJICHTHOCTb,
3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
GbyHKIMOHANBHAS ~ TpyNIa,  paaudkajl,  H30Mepusi,  H30MEpHI,
TFOMOJIOTUYECKUM psAll, TOMOJIOTHM, YIJIEBOJOPOABI, KHCIOPOIA- H
a30TCcOJepIKaIINe COCAUHEHMs, OMOJIOTMYECKH AaKTHUBHBIE BeIIeCTBa
(yrmeBompl, KUpBI, OCIKH), MOHOMEp, HOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCJMHEHHS); TEOPUH M 3aKOHbI (Teopwus
XHUMHUYECKOTO CTpPOeHHsI opranmdeckux emiectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XHMUH, (DAKTOJIOTHUECKUE
CBEIECHMS O CBOICTBaX, cocTaBe, IOJIy4YeHUM U Oe30MacHOM
WCIOJIb30BAHUN  BaXXHEHIIMX HEOPraHWYEeCKUX U  OPraHMYECKUX

BCIIICCTB B 6LITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

13

14

ChopMHpOBaHHOCTh YMEHHUI BBISIBIATH XapaKTEpHbIE IPU3HAKU
MOHATUM,  YCTAHABIMBAaTL  HUX  B3aUMOCBA3b,  MCIIOJIb30BaTh
COOTBETCTBYIOIIME TIOHATHSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHUYECKUX COCTUHEHUN

c(OPMHUPOBAHHOCTh YMEHHH HCIOIH30BaTh XUMHUYECKYIO CHMBOJIHKY
JUIS  COCTABIICHHS MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHoi) (GOopMyJ OpPraHHYECKHX BEIIECTB K ypPaBHEHHUI
XUMHUYECKUX PEAKLIHM, U3rOTABIMBATh MOJIEIIA MOJIEKYJ OPraHUYECKUX
BEIIECTB IS WUIOCTPALMUA UX XUMHYECKOIO M IPOCTPAHCTBEHHOI'O

CTPOCHHUS




1.5

ChopMupoOBaHHOCTH ~ YMEHMH  yCTAaHAaBJIMBaTh  NPUHAIJICKHOCTh
W3Y4YEHHBIX OPraHMYEeCKUX BELIECTB IO MX COCTaBYy U CTPOEHUIO K
ompeneaéHHOMy Kiaccy (rpymme) coeauHeHHH  (YrJICBOIAOPOIBI,
KHCIIOPOJIT M a30TCOJAEpXKAIIUE COEAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COCJIMHEHUS), JlaBaTh MM  Ha3BaHUS 110  CHUCTEMAaTHYeCKOU

nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUS ONPEACISATh BUABI XUMUYCCKOW CBSI3H B

OpPraHUYeCKUX COCIUHCHUSAX (OJMHAPHBIC U KPATHBIC)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPHUMEHATH. TOJOXKECHHS  TEOPUHU
CTpoeHHsI opranuyeckux BemecTB A.M. BytnepoBa s o0bsicHeHUS
3aBUCMMOCTH CBOWCTB BELIECTB OT HMX COCTaBa M CTPOCHHUS; 3aKOH

COXPAaHCHUA MAaCChl BCIICCTB

yr. JICBOJOPOABI. Kchopoz[coz[epxcamHe n a30TCOACPIKAINC

OpraHn4€CKUC COCIUHCHUA. BI)ICOKOMOJICKYJIHpHLIC COCAMHCHUA

CpopMHUpPOBAHHOCT, yMEHHI NPUBOJUTH TPHUBUAILHBIE Ha3BAHUS
OTICIBHBIX OPraHUYECKHX BEHICCTB (ITHIICH, NPOIMJICH, AalleTHIICH,
STWICHTJIUKOJb, TIUIEepUH, (eHoN, ¢GopManbIeru, aneTalbIeTu],
MypaBbUHAs KHUCJIOTa, YKCyCHas KHCJIOTA, OJEUHOBAas KHCIIOTA,
CTCapUHOBAs KHUCJIOTA, TJIFOKO3a, (PYKTO3a, KpaxMal, IeJUTI0I03a,

TJTULIHH)

2.2

ChopMHpoBaHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nveckne M XUMHYECKHE CBOWCTBAa THIMYHBIX NpEACTaBUTENCH
Pa3IMYHBIX KIACCOB OPraHMYECKUX BelIeCTB (METaH, 3TaH, ITHUIICH,
IponuieH, aneTtwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH3ou,
METaHOJ, 3TAHOJ, STHJICHIVINKOJb, TNIUIEPHH, (EHOJ, aleTaabIeTus,
MypaBbUHAss W YKCYCHas KHCIOTHI, TJIIOKO3a, Kpaxmall, LEeJUIIJI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMUpPOBAaHHOCTh YMEHUSI WUTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXIY  TUINUYHBIMU  OPEACTABUTEISIMA  PaA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX

peakuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (popMyI

2.4

ChopMUPOBAaHHOCTH YMEHUS XapaKTepU30BaTh HUCTOYHUKH
YTJII€BOAOPOIHOTO CBIPhst (HE(DTH, MPUPOIHBIN Ta3, YTroJib), CIIOCOOBI MX

nepepa60TKI/1 H MPAKTUYCCKOC ITPUMCHCHHUC MTPOAYKTOB Hepepa6OTKI/I

XUMHUS U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUI BIIAJIETh CUCTEMOW 3HaHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O MO3HAHUW:, UCIIOJIb3YCMbIX B XUMHU IIPU U3YUCHUHN




3.2

BCIICCTB W XUMHYECKUX sIBJICHUH (HaONOJcHHe, HW3MEpCHHE,
3KCIIEPUMEHT, MO/ICJIUPOBAHHUE), KCIIOJIb30BaTh CHUCTEMHbBIE
XUMUYECKHE 3HAaHMUS JUIsl TPUHATUS PEIEHUH B  KOHKPETHBIX

KU3HCHHBIX CUTYyallusiX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHUEM

ChopmupoBaHHOCTh YMEHHMI COONIOAATh MpaBWiIa IOJIb30BAHUSA
XUMHUYECKON TOCynol U J1ab0paTopHBIM O0OpYIOBaHHEM, a TaKxke
npaBujia oOpamnieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIIIOJTHCHHUIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

3.3

ChopmupoBaHHOCTH YMEHUI TUTAHUPOBATH U BBIMOTHITh XUMHYCCKHIA
IKCTIEpUMEHT (TpeBpaIlieHHs] OPraHMYCSCKUX BEIIECTB MPH HAIPEBAHUH,
MOJIyYEHUE 3TUJIEHA U U3YYECHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU
OpPraHMYECKHUX BEILECTB, JE€HAaTypauus O€JKOB INpU HarpeBaHHUH,
[[BETHBIC PEAKIMH OCJIKOB) B COOTBETCTBHM C IpPABHJIAMU TEXHHKH
0e30MacHOCTH TpU OOpalleHHH C BEHIeCTBAMH M J1a0OpaTOPHBIM
o0opy0BaHueEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
SKCHepUMEHTa B (OpPME 3alHuCh YpaBHEHHH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyIUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

3.5

CdopmMrpoBaHHOCTh YMEHUI IPOBOAUTH BBIYUCIICHUS 110 XUMHUUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIECTBA MM
IIPOAYKTa peakluy O U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 HCXOHBIX BEIICCTB HJIH MPOAYKTOB PEAKIINH)

CdhopMupoBaHHOCTD YMEHUU KPUTHYECKH aHaJIU3UpOBaTh
XUMHUYECKYI0 HH(POpPMAIUIO, IOIY4aeMyl0 M3 pa3HbIX HCTOYHHMKOB

(cpenctBa MaccoBoii nHMopManuu, cetb HTEpHET U Ipyrue)

3.6

CpopMUpPOBAaHHOCT yMEHUN COOJIO/ATh TMpaBWIa HKOJIOTUYECKU
1enecoo0pa3Horo MOBENEHUS B OBITY M TPYAOBOH AESITENBHOCTH B
LENAX COXPAaHEHHWs] CBOETO 3/0POBbS U OKpYXarolled NpUpoJHOM
cpezabl, OCO3HaBaTh ONACHOCTb BO3JEHCTBHS Ha JXKUBBbIE OPraHU3MBI
OTIpeNIeNIEHHBIX OPTAaHWYECKUX BEIIECTB, TIOHUMAsi CMBICI TIOKA3aTes
MK (mpenenbHO IOMYCTHMOW — KOHICHTPAIMM), TMOSCHATH Ha
IpUMEpax CIOCOOBbl YMEHBIIEHUS M IPeNOTBpAILEHUS] MX BPEIHOTO

BO3JCHUCTBHUS Ha OpTraHu3M 4YCJIOBCKA

11 KIIACC

Kon
NpoBepPSIEeMOro

IIpoBepsiemble IpeaMeTHBIE Pe3yabTaThl 0CBOCHHSI OCHOBHOM
00pa3oBaTe/ibHOI NPOrpaMMbI CpPeIHero o01ero 06pa3oBaHus



pe3yJabTara

1

11

TeOpeTI/I‘ICCKI/Ie OCHOBBI XUMHHU

Brnagenne cucremMoil XMMUYECKMX 3HAHWK, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIOIIME ~ MOHATHSA  (XMMHYECKUH  DJICMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHbBIC OPOUTAIN ATOMOB,
HOH, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCIJICHHs], XMMHUYECKasl CBSA3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BbEM, KpUCTaJUIMYECKas pemérka, TUIBl XUMUYECKUX pPeaKIui
(OKHMCITUTEIILHO-BOCCTAHOBUTENBHBIC, 3K30- U DHIOTEPMHUUECKHE,
peaKMi MOHHOI'O OOMEHa), PacTBOP, DICKTPOJUTHI, HEIICKTPOJIHUTHI,
JNEKTPOJINTUYECKAs ~ JUCCOLUMALMsS, OKHUCIMTEIb, BOCCTAHOBUTEIID,
CKOPOCTh XMMHYECKOH PEakiMu, XMMHUYECKOS PaBHOBECHE); TCOPHUH U
3aKOHBI (TEOpHs 3JICKTPOJIMTHUCCKON Auccoluanuy, lleproandeckuii
3akoH JI.1. MeHzeneeBa, 3aKOH COXPaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAaKTOJIOTHUECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, MONYyYEeHMH U O€30MacCHOM HCIOJNB30BAaHUM Ba)KHEUIITHX
HEOPraHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON JAESITEIbHOCTU

YCJIOBCKaA

1.2

ChopMUpOBaHHOCTh yYMEHUN BBIABIATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBS3b M3YYEHHBIX IIOHATUH, IPUMEHSITH COOTBETCTBYIOLIUE
MOHATUA IIPU OINMCAHUU CTPOEHUA U CBOMCTB HEOPraHUYECKUX
BEIIECTB M HUX IPEBpALICHUM; BBIABIATH B3aUMOCBSI3b XUMHUYECKHUX
3HaHUHN c MOHATUAMU u IIPEACTABICHUAMU JIPYrux

€CTCCTBCHHOHAYYHBIX IIPEAMCTOB

1.3

14

1.5

1.6

BJ'Ia}ICHI/Ie OCHOBHBIMHM MCTOAAMHU HAYYHOI'O IIO3HAHUSA BCUICCTB U
XUMHYECKUX SBJICHUU (Ha6J'IIO)IeHI/Ie, HU3MCPCHUC, OSKCIICPUMCHT,

MOJCIINPOB aHI/Ie)

ChopmupoBaHHOCT, YMEHUU OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XMMHUYECKUX DJEMEHTOB B COCIUHEHUSAX PA3JIUYHOTO
coCTaBa, BHJ  XHMHYECKOH  CBsi3u  (KOBaJCHTHAs,  HOHHasd,
MeTaJUInYecKasi, BOJOPOHAS) B COCTUHCHHUSX, THII KPUCTALTHUCCKOM
PEIIETKH KOHKPETHOTO BEIIECTBAa (aTOMHAasi, MOJEKYJSpHAsi, HOHHAas,

MeTaTHYeCKast)

ChopMupoBaHHOCTb YMEHHUH ONpEIENATh XapakTep CpeAbl B BOAHBIX
pacTBOpaxX HEOPTaHUUECKUX COEIUHEHUN

ChopMHUpOBAaHHOCT,  YMEHHS  KJIAaCCHPUIMPOBATH  XUMHUYECKUE
PEaKIUH M0 Pa3IMIHBIM MpPU3HAKaM (YHUCITy M COCTaBY pearupyronux

BCIICCTB, TCIIJIOBOMY 3(1)(bCKTy pcaknuuu, HU3MCHCHUIO CTEIIeHEeH



OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  pEaKkIHH,  y4acTHIO

KaTajan3aTropa)

1.7

1.8

ChopmupoBaHHOCTE YMEHUW  COCTABJIATH ypaBHEHUS  pEaKIUi
pa3IMYHBIX THWIIOB, MOJIHBIE W COKPAIIEHHBIE YPABHEHUS PEAKLIHMI
MOHHOTO OOMEHa, YUUTHIBAsl YCIOBUS, IPU KOTOPHIX 3TH PEAKIIUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTH YMEHUN MPOBOJUTH PEAKLUH, NMOATBEPKAAIOIINE
KAa4eCTBEHHBIM  COCTAaB  pa3JIMYHBbIX HEOPraHUYECKHX  BEILIECTB,
pacrno3HaBaTh OIBITHBIM MYTEM HWOHBI, NMPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYLIHOCTh OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuuii MIOCPEICTBOM COCTaBJICHUS
ANIEKTPOHHOTO OallaHca 3TUX peaKlui

ChopmupoBaHHOCTE yMEHUM OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEeaKIMK OT Pa3IUIHbBIX (DAaKTOPOB

ChopmupoBaHHOCTE  yMEHHMHM OOBACHATH  XapakTep CMELICHHS
XUMUYECKOTO PABHOBECHUSI B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(mpunimn Jle [aTense)

OO6mias 1 HeOpraHU4YecKass XUMUs

2.1

2.2

CpopMUpOBaHHOCT, yMEHHI packpbiBaTh cMbIch [lepuoamdeckoro
3aKOHa .. MenneneeBa 51 JIIEMOHCTPUPOBATH ero
CUCTEeMATU3UPYIONIYI0, OOBACHUTENbHYIO M  MPOTHOCTHYECKYIO
byHKIIIT

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XHMHYECKHX »dJieMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctemMbl xuMuueckux diemeHToB J[.M. MeHneneeBa, HCHOIb3ysS
MOHATHS «S-, P-, O-3JeKTPOHHBIC OpOWTATN», «IHEPreTHYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHYECKHUX BJIEMEHTOB WM MX COCIMHEHUHM IO MepuojaM MU rpymnnam

[Tepuonnueckoit cuctemsl xumuueckux 3neMeHToB .M. Menneneesa

2.3

ChopMHPOBAaHHOCTh YMEHHUI XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XUMUYECKHAE CBOMCTBA HEOPraHUYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKAATh  CYLIECTBOBAHWE  I'CHETUYECKOM  CBA3HM  MEXAY
HEOPraHWYECKUMHU BEILECTBAMU c ITOMOILIBIO YPaBHEHUI

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopMHUpOBAaHHOCT, ~ YMEHHM  YCTaHaBIWBATh  MPUHAJICKHOCTH

HEOpPraHMYECKHUX BEIIECTB MO MX COCTaBy K ONpeneIEHHOMY Kiaccy



(rpymme) coenuHeHuUi (MPOCThIC BEIIECTBA — METAJIBI M HEMETAJLIbI,

OKCHUJIbI, OCHOBaHHSI, KUCJIOTBI, aM(OTEPHBIE THIPOKCHIBI, COJTH)

2.5

ChopmupoBaHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY
JUIS  COCTaBlIeHUsT (OpPMYINI BEIIECTB W ypaBHEHUH XUMHUYCCKUX
peakimii, cucreMatruueckyto HomeHkinatypy (IUPAC) u TpuBHaIbHBIC
Ha3BaHUs OTICIbHBIX HEOPraHWYECKUX BEIIeCTB (yrapHbld Tas3,
VIJIEKUCIIBIA Ta3, aMMMaK, raméHas H3BECTh, HeEram€Has HW3BECTb,

MUTHEBAs COJIA, TUPUT U IPYTHUEC)

2.6

ChopMUpPOBAaHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIICCTB PA3IMYHBIX KJIACCOB,
MOJTBEP)KAATh  CYIIECTBOBAHME  T'€HETHYECKOW  CBA3M  MEXIY
HEOPraHMYECKUMHU  BEIIECTBAMH € [OMOIIBIO  ypaBHCHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKIII/If/'I

2.7

2.8

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHATH XUMHUYECKUN
IKCIIEPUMEHT (Pa3lIoKECHUE NEepPOKCHAa BOJOpPOJA B MPUCYTCTBUHU
KaTaau3aTropa, ONpelelieHHe CPebl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO WHIMKATOpa, BIUSHHE pPAa3IHYHBIX (PAakTOpoB Ha
CKOPOCTh XMMHUYECKOM peaklMH, pPeakluh HMOHHOTO OOMeHa,
KayeCTBEHHBIE PEAKIUHU Ha Cyib(dar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTHOH aMMOHWHs, pEIICHHE JKCIIEPUMEHTAIBHBIX 33/a4 10 TeMaM
«Metamnb» U «HemeTamib») B COOTBETCTBHHU C MPABHJIAMHU TEXHHKH
0€30MacHOCTH NpHU OOpalIeHUH C BELIECTBAMU U J1IAOOpPaTOPHBIM
o0opyI0BaHUEM; NPECTABIATh pe3yJibTaThl XUMUYECKOTO
9KCHepUMEeHTa B (OpMe 3aluch YPaBHEHUH COOTBETCTBYIOLIMX

peaKHI/Iﬁ u (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PEC3YJIbTATOB

ChopmupoBaHHOCTE yMEHUH COONIOAATh TMpaBujia TMOJIB30BaHUS
XUMUYECKON TOCY/IoN W J1abopaTOpHBIM OOOpYAOBaHUEM, a TaK¥kKe
npaBujia oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMU

110 BBIITOJJHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopmMupoBaHHOCTH YMEHUUI XapaKTepU30BaATh XUMHUYECKHE
MPOLIECCHI, JIeXKAIIHEe B OCHOBE MPOMBIILIEHHOTO IMOJIYyYEHUs CEpPHOMU
KHCIIOTBI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTH MPEACTaBICHUN 00
o0IMX HAyYHBIX TPUHIUIAX W  OKOJOTUYECKHX MpobdiieMax

XUMHUYCCKOTO IMTPOMU3BOJACTBA

XUMHS U KU3Hb. PacyéThl

3.1

ChopmupoBaHHOCTH TPEACTABICHUH O XUMHUYECKOH COCTaBIISAIOIIEH

eCTeCTBeHHOHay‘-IHOI\/'I KapTUHBI MHpa, POJA XUMHHU B IIO3HAHUU




3.2

3.3

SBJICHUA TIPUPOJLI, B (HOPMHUPOBAHMHM MBIIUICHUS € KYJIBTYPBI
JUYHOCTH, €€ (QYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOJAMMOHN IS
pelieHus] TPaKTUYECKUX 3a7ad M OKOJOTHUYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpejie

CdhopMupoBaHHOCTB YMEHUH KPUTHYECKH aHaJIU3UPOBATh
XMMHMYECKYI0 HMH(OpMAIUIO, HOJYy4aeMyK H3 Ppa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOW KOMMYHUKAIUH, ceTh VIHTEpHET U Ipyrue)

ChopmupoBaHHOCT, yYMEHHH COONOATh TPaBHIA JKOJIOTHYCCKU
1eJIeCO00pPa3HOTO TOBEICHUS B OBITY M TPYIOBOH JEATEIBHOCTH B
LEISIX COXPAHEHUS CBOETO 3JI0POBbS W OKPYKAIOMIEH NPUPOTHOM

cpeabl

3.4

3.5

Oco3HaBaThb  OMACHOCTh BO3JICUCTBUS HA JKUBBIE OpPraHU3MBI
onpeeaEHHBIX BEIIECTB, MOHUMas cMbic nokazatens [1/IK, moscHaTh
Ha MpUMepax CrocoObl YMEHBIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO

BOSHGﬁCTBHﬂ Ha OpraHuvs3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHHS c
HCIIOJIb30BAHUEM IMOHSTHUS «MAaccoBasl JI0JI1 BEILECTBA B PacTBOpE,
OOBEMHBIX OTHOLICHUH Ta30B MPU XUMHYECKUX PEAKIUAX, MacChl
BelecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIIMH BEIIECTB,
TeIIOBOro A QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS! MacChl

BCIICCTB, IMPCBPAILICHUA U COXPAHCHUA SHEPTHUU



MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COIePKAHUSA

1

TeopeTnueckre OCHOBbI OPraHU4ECKONH XUMHUHU

1.1

1.2

1.3

[Ipenmer opraHnyeckol XWMHHU: €€ BO3HUKHOBEHHE, PAa3BUTHUE W 3HAYCHHE B
MOJYYEHUU HOBBIX BEHIECTB M MAaTepUalIoB. Teopusi CTPOEHHUS OpPraHUYECKUX
coequHennii A.M. bytiepoBa, €€ OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMYNIbl OpraHHYECKHX BellecTB. ['oMonorus, wu3oMepHs.
XuMHUYecKasi CBS3b B OPraHMYECKUX COCAMHEHUSIX — OJIMHAPHBIE U KpaTHbIE
cBs3u. [IpencraBnenne o KiaccuPpUKAIMM OPraHnICCKUX BEIICCTB
Homenknarypa opraHMYecKuX COCAMHEHHUH (CHcTeMaTHyecKas) ¥ TPUBUAJIbHBIC

Ha3BaHUS Ba)KHEHUIITHX HpeﬂCTaBHTeﬂeﬁ KJIaCCOB OPraHM4CCKUX BCUICCTB

VYr11eBO10pOBI

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUM psi. MeTaH U 3TaH — NpoCTENIIne
MPEJICTaBUTEIIM AJKAHOB. (U3NYECKHE W XHMHYECKHE CBOWCTBa (peakiuu

3aMCIICHUA U rOpeHI/IH), HaxXOKACHUC B IPUPOAC, IOJTYYCHUC U ITIPUMEHCHUC

2.2

AJNKEHBI. COCTaB W CTPOCHHC, TOMOJIOTHYECKHI P OTHIIEH H MNpOIMWJIICH —
HpOCTCfII.HPIG NPEACTAaBUTCIIM AJIKCHOB! (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBA
(peaKHI/II/I TUAPUPOBAHUA, TAJOTCHHUPOBAHUA, THApaTalliHd, OKUCIICHUA U

HOJ'II/IMepI/I3aIII/II/I), IMMOJIYUYCHUC U IPUMCHCHHC

2.3

Ankaguensl. OyraaweH-1,3 w wMerunOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XHUMHYECKHE CBOMCTBA (peakius mojuMepusaiuu). [lonydueHne CHHTETHYECKOTO

Kay4dyKa U PEe3HHBI

2.4

AJIKUHBI. COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAl. AUETHIIEH —
NPOCTEHIIMKA TpeACTaBUTENb AJKUHOB. COCTaB, CTpOeHHE, (GU3NYECKHe H
XMMHYECKHE CBOMCTBA (peaKiMu THIPUPOBAHUS, TAJIOTCHUPOBAHMUS, THIPATAIUH,

TOpEHUsI), MOJYYCHUE U IPUMEHCHHE

2.5

Apenbl. beH3on: coctaB, cTpoeHue, (u3MUYECKHEe U XMMHUYECKHE CBOWCTBa
(peakiuu raJIOTCHUPOBAHUS U HUTPOBAHMUS), MOJYUYCHHE U TpUMeHeHue. Tomyourt:
cocTaB, cCTpoeHue, (Qusnyeckne M XHMHYECKHE CBOWCTBa  (peakuuu
raJOreHMpOBaHUsl W HHUTPOBAHUS), TONY4YCHHE M INpUMEHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTmyeckas CBsA3b MEXAY YIVIEBOJOPOAAMH, IPHUHAJICKAIUMUA K

Pa3IMYHBIM Ki1acCcaM

2.6

[IpupoaHbie HICTOYHUKH YTIIEBOAOPOIOB. [IpupogHEbIii ra3 U NomnyTHbIE HEPTIHBIE



3.1

ra3el. Hed1p u e€ mpoucxoxnaenue. CrnocoObl mepepaboTKu HEPTH: MEPETOHKa,
KPEKHHT (TepMHYCCKUH, KAaTAIUTHYECKUH), mHuponu3. [IpoaykTsel mepepaboTKu
He(TH, UX NPUMEHEHUE B IMPOMBILIUIEHHOCTH W B ObITy. KamMeHHbIH yroip u

MIPOIYKTHI €0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHi4ecKue CoeJMHEHUS

[IpenenbHBIC OJTHOATOMHBIC CITUPTHL. METaHOJ M ATAHOJI. CTPOCHHE, (PU3UIECKUE
H  XUMHYCCKHUC CBOIiCTBa (peakuuu ¢ AKTUBHBIMU METaJIaMH,
raJIoreHOBOJIOPOJIaMH, TOPEHHE), MpUMEHEHHe. BoJopojaHbIe CBA3M MEXKIY
MOJIEKYyJIaMH COUpTOB. JleHicTBME METaHOJa M ATaHOJa HAa OpPraHu3M YeJIOBEKa.
MHOroaToMHbI€ CIIUPTHI. DTUIICHIJIMKOJIb U TIUIEPUH: CTpOeHUE, Pu3ndecKue u
XMMHYECKHE CBOMCTBa  (B3aMMOJICHCTBHE CO  IICIOYHBIMH  METaUIaAMH,
KayeCTBEHHAsl PeakKilds Ha MHOTOATOMHBIC CIHPTHI). JleiicTBHe Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCprHA U OTUJICHITIMKOJIA

3.2

@DeHOI: CTPOCHHWE MOJCKYJbl, (U3MYECKHEe W XHUMHYECKHE CBOMWCTBA.

Tokcuunocts penona. [Ipumenenue dpenona

3.3

3.4

3.5

3.6

4.1

Anpaeruipl ¥ KeTOHbI. DopMabIeTy, aleTalbAeTU/l. CTPOCHHE, (DU3NIECKUe U
XMMHYECKHE CBOMCTBA (peakIMU OKHCJIEHHS M BOCCTAHOBJICHHUS, KAueCTBCHHBIE

pEaKLum), MOJIy4CHUE U IPUMECHCHHE

OHOOCHOBHBIE NpeZeNbHble KapOOHOBBIE KHMCIOTHL. MypaBbUHas U YKCyCHas
KHCJIOTBI: CTPOCHUE, (U3NUSCKHE U XUMHYCCKHIE CBOICTBA (CBOMCTBA, OOLIUE ISt
KJacca KHCJIOT, peakius JTepuduKaiyu), TOIyuYeHHEe ¢ IPUMCHEHHE.
CreapuHoBasi MU OJIEMHOBAsl KUCJIOTHl KaK MPEJICTABUTENM BBICHIMX KapOOHOBBIX

KHUCIOT. MblIa KaK COJIM BBICIIHX Kap6OHOBBIX KHCJIOT, UX MOIOIIEE ACUCTBHUE

CnoxxHble 3(UpPHI KaK MPOU3BOIHBIE KapOOHOBBIX KHCJIOT. [ MIPONN3 CIOXKHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. bruonormyeckas poinb
KHPOB

VYTieBosbl: COCTaB, KiacCU(pHKAIUs YrieBoaoB (MOHO-, TU- U TMOJHCAXapHIbI).
I'moko3a — mpocTedmmii MOHOCaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbI,
buznveckue 1 XUMHYecKue cBoiicta (B3aumoseiicteue ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHAa4yHbIM pacTBOpoM okcuzaa cepebdpa(l), BoccraHOBICHHE,
OpOXKEHHUE TIIIOKO3bI), HAXOXKICHUE B NPUPOJE, NMPUMEHEHHE, OUOIOTHYecKas
poists. dorocuHTe3. PpyKTO3a KaK M30MEp IIIIOKO3bI. Kpaxmai u meiirono3a Kak
npuponHble momumepbl. CTpoeHHe KpaxMana M Ueluntoio3bl. dusmdeckue u

XUMHYECKHE CBOMCTBA KpaxmaJia (1" HUAPOJIN3, KaUCCTBCHHAA PCAKIIUA C I/IOIIOM)
A30Tco;[ep>1<anme OpraHn4CeCKUC COCANHCHUA

AMMHOKHUCIIOTE KakK aM(I)OTCpHBIC OpraHn4CeCKUC COCIAUHCHUA. dusznueckue u

XMMHYECKHE CBOWCTBA aMHHOKHCIIOT (Ha MpHMepe MIMIKHA). buojormueckoe




3HAYCHHUEC aMUHOKUCIIOT. HGHTI/II[BI

4.2

benkn Kak DIpUPOAHBIE BBICOKOMOJEKYJApHBIE coenuHeHud. IlepBuuHas,
BTOpUYHAs W TPETHYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOICTBAa OEIKOB:

THIIPOJIN3, ACHATYpalns, KAUeCTBEHHbIC PEAKIIMU Ha OCJIKH

BbIcOKOMOEKYIISIPHBIE COEAMHEHUS

5.1

5.2

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJICKYJSIPHBIX COCAMHEHHUI. MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPHU3AINH, CPEAHSSI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN —

MOJIMMEPU3ALUS U ITOJIMKOHICHC AL
OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEIIECTB W HX IPEBPALLCHUM!
O3HAKOMJICHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,

Kay41yKOB. HonyquI/Ie CUHTCTUUYCCKOI'O KaydyKa U pC3UHLbL

11 KJIACC

Kon
1

IIpoBepsiemMblii 3JIeMeHT coAepPKAHUSA

TeopeTnyeckrue OCHOBbI XUMUH

11

1.2

1.3

XuMudeckuil 31eMeHT. AToM. SIapo aroma, M30TOIbl. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHH, IMOJAYPOBHU. ATOMHBIC OpOUTAlH, S-, P-, O-2JIEMEHTHI.
OcoOeHHOCTH pacIpeieNieHus] AJIEKTPOHOB 10 OpOHUTAIsIM B aTOMax 3J€MEHTOB

NEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(DUTYpaLlUsi aTOMOB

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucrema XuMH4eckux aneMenTos J1.1.
MengeneeBa. CBsaA3p mnepuoguyeckoro 3akoHa u Ilepuoanueckoil cHUCTEMBI
xuMuyeckux annemeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJOXHBIX BEIIECTB MO TpyNnamM U MepHoJaM.

3HaueHue NepruoINYECKOro 3aK0Ha B pa3BUTUU HAYKH

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabl XUMHUUYECKOM  CBS3M
(koBajieHTHast HEMOJsIpHAs W TOJSIpHAs, HWOHHAs, MeTautndeckas). HoHbI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUs KOBAJCHTHOM XMMHUYECKOUN CBSI3U

(oOMeHHBIN 1 JOHOPHO-AKIENITOPHEI). BomopoaHas cBs3b

14

BaneHnTHOCTS. 3J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CTelneHb OKUCICHUS

1.5

BemecTBa MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBA
BEIIECTB OT THIMA KPUCTALIMYECKONM peméTku. IloHsTHEe O aucnepcHbIX

cucremax. McTuHHBIE B KOJUIOUJAHBIC paCTBOPHLI. MaccoBas J0JIA BEIIECTBaA B



pacTtBope

1.6

1.7

KJ'IaCCI/I(bI/IKaI_II/IH HCOPraHUYCCKUX COGHHHCHHﬁ. HOMCHKJ'IaTypa HCOPTaHUYICCKHX

BCIICCTB

Xumuueckass — peakuus.  Kiaccudukanmms — XMMHYECKMX — peakuuid B
HEOpPraHMYECKONM M OPraHMYECKON XMMHM. 3aKOH COXPAHEHHUS MaccChl BEILECTB,

3aKOH COXpaHCHUA U IIPCBpallCHUA SHCPIUu IIpU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOoCTb peakiyy, e€ 3aBUCUMOCTh OT pa3INuHBIX (PaKTOpOB

1.9

OOparumble peakuuu. XuMHU4Yeckoe paBHoBecue. DakTopel, BIMSIOIIUE HA

COCTOsIHUE XUMHU4ecKkoro paBHoBecus. [Tpunuun Jle [llarense

1.10

1.11

2.1

2.2

9J'ICKTpOJ'II/ITI/ILICCKa$I Jucconuanusi. CunpHple U cia0ble OJICKTPOJIUTEIL. Cpez[a
BOJHBIX PacTBOPOB BELICCTB. KHUCIAs, HeﬁTpaﬂLHaﬂ, mejao4yHas. Peakuyyu HOHHOTO

oOMeHa
OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIEC PEAKIINH
Heoprannueckas xumus

Hewmeramnsl. [lonoxenue nemeramioB B Ilepuognueckoil cucreMe XMMHUYECKUX
anementoB J[.MI. MenzaeneeBa U 0COOEHHOCTU CTpPOEHUsI aTOMOB. Puznyeckue
CBOMCTBA HEMETAJIOB. AJUTOTPOITUS HEMETAIIOB (Ha IpUMEpe KUCIOpOo/a, Cephl,
dbocdopa u yriaeposa)

XUMHAYECKHE CBOWCTBA BaKHEHIIUX HEMETaUIoB (TaJlOreHOB, CEphl, a30Ta,
dochopa, yriepoma W KPEeMHHUS) M HUX  COCIUHEHHUH  (OKCHIOB,
KHUCJIOPOJICOIEPIKAIIMX ~ KHUCJIOT, BOJOPOJIHBIX coeauHeHui). [Ipumenenue

BOXHEUIINX HEMETAIUIOB U UX COEOIUHEHUN

2.3

2.4

Meramnsl. Ilonoxenne wmeramioB B Ilepuognyeckoi cucrteMe XUMHUYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTtajuioB. Obue ¢puzndyeckue cBoicTBa MeTauioB. CIIaBbl METAJIOB.

DNEKTPOXUMHUECKUN Psijl HAIPSDKEHUH METallJIoB
XUMHAYEeCKHEe CBOWCTBA BaKHEHIIMX MeTa/UIOB (HATpWil, Kalui, KaJbIluii,
MarHui, aJlOMHHUHN, IUHK, XpOM, JKel1e30, MeIb) M uX coeauHeHuit. OOIme

CHOCOObI MOTy4YeHHs] METAJUIOB. [IprMeHeHne MeTaioB B OBITY U TEXHUKE

2.5

I'enetnueckas CBI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKAIINUX K PA3JINYHBIM

Ki1accaM

XUMHS U KU3Hb

3.1

3.2

Pone xuMum B oOecreyeHWH HKOJIOTHYECKOW, IHEPreTHYECKOW | IHUIIEBON
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [IOHSATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB 1 XUMHWUYCCKUX peaKI_II/Iﬁ

HpCI[CTaBJICHI/I}I 00 06H_II/IX HAaYYHBIX IMPUHIUIIAX MPOMBIIIIICHHOTI'O IMOJIYYCHUA




3.3

BOXHEHIIMX BEIIECTB. YENOBEK B MHUPE BEIUECTB M MATEPHUAIOB. BaKHEUILHME
CTPOUTENBHBIE MaTEpUalbl, KOHCTPYKUHMOHHBIE MaTEpHANIbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepualibl JUIsl AJIEKTPOHUKH, HAaHOMATEpHasibl, OPraHUYECKHE U
MUHEpaJIbHBIC YI00pEeHUS

XuMHUS W 3J0pOBbE YEJOBEKA: IMpaBWIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX

mpenaparTos, IIpaBujia 0€30I1aCHOI0 UCITOJIb30BaHUs npenapaToB OBITOBOM XHMHU

B IIOBCEIHEBHOM KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» Xumus, 10 knacc/ Kysuernosa H.E., I'apa H.H., JIéskun A.H.; mox penakiueit
npodeccopa KapiioBoit A.A., AknimoHepHoe 0011ecTBO «I3marenscTBo
«IIpocserienue»

* Xumus, 11 knacc/ Kysuenopa H.E., JI€skun A.H., lllatanos M.A.,

AxuuonepHoe obiectBo «M3aaTenscTBo «IIpocBeiienne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJA

[Na6puensu. O. C, SAmykosa A. B. Xumus. 10 k1. ba3oBslit ypoBeHb:
Metoanueckoe mocobue. — M.: Jpoda , 2009.

2. I'abpuensu O. C., AmykoBa A. B. Xumus. 11 k. ba3oBblit ypoBeHb:
Metoanueckoe mocodbue. — M.: Jlpoda, 2009

3. N'abpuensu O. C, U.I'. OctpoymoBa. HactonbHast kaura yuutesns. Xumus. 10
K11.. Metoanueckoe rmocodue. — M.: BAKO, 2008.

4, T'abpuensu O. C, JIpicoBa I'.I"., Benenckas A.I'. HactonpHas KHUTa yUUTEIIS.
Xumus. 11 ki1.: Metoaudeckoe nocodue. — M.: IIpoda, 2009.

5. I'abpuensu O. C., OctpoymoB U. I'. Oprannueckas XxuMusi B TeCTax, 3ajiavax,
ynpaxknenusix. 10 k. — M.: [Ipoda, 2007

6. 'abpuensa O. C, Octpoymos U. I'. Ob6mas xumus B TecTax, 3ajadax,

ynpaxkuaenusx. 11 k. — M.: [Ipoda, 2007



7. KonTponbHblie 1 mpoBepouyHbie paboThl kK yueOHuky O. C. ['abpuensna
«Xumus. 10» /O. C. I'abpuensu u ap. — M.. poda, 2010.
8. KonTposnbHbie U npoBepouHbie padoThl K yueOHUKy O. C. ['abpuensHa

«Xumus. 11» /O. C. I'abpuensu u ap. — M.: [poda, 2010.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
http://www.chemnet.ru I'azera « Xumusi» u caliT 11 yuutens «5 uay Ha ypok

XUMHN»

2. http://nim.1september.ru Enunas xoinekius L{IOP: [TpenMeTHas KoJuieKIus
«XUMUSI»

3. http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuUHbIC
sKcriepuMeHThl: xumusi. Komnekuust Poccuiickoro o0iieo0pa3oBaTenbHOTO
nopTaina

4. http://lexperiment.edu.ru AJIXNUMUK: caiit JI.FO. AnukdepoBoii

5. http://Iwww alhimik.ru Beepoccuiickast onuMzaia MKOJIbHUKOB IO XUMHH
6. http://chem.rusolymp.ru Opranndeckast XuMust: SJICKTPOHHBINA YICOHHK JIJIst
CpPEJIHEH IIKOJIbI

7. http://lwww.chemistry.ssu.samara.ru OcHOBBI XUMHUU: 3JICKTPOHHBIH YUSOHHK
8. http://www hemi.nsu.ru OTKpBITBIH KOJLICIK: XUMUS

9. http://www.chemistry.ru JluctaHIMOHHAS OJIUMITHA/A 110 XUMHUU:



TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEeIbHBIN MTPOEKT






