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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro o0mero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepaunny», TpeOoBaHM K pe3ysbTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONM MPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DeaepaibHOM  rOCYyAapCTBEHHOM
obpazoBarenbHoM cTtangapte COO, ¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanuy, peanu3yIOIIUX OCHOBHbIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMoOJNIOXkeHUH «CrpaTteruu pa3BUTHs BocnuTaHuss B Poccuiickoit
Oenepanuun Ha nepuoj a0 2025 rona» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MporpamMMmbl MO XUMHUHU, K OIPEACIICHUIO
oO1ieil cTparerun 00y4eHusl, BOCIIUTAHUS U Pa3BUTHUA 00yUYaIOIIUXCS CPEICTBAMU
yuebHoro npeameta «Xumus» aas 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie nosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
coliepXaHusl, Pe3yJbTaTOB OO0y4YyeHHUs U TpPeOOBaHUN K YPOBHIO MMOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
001e00pa3oBaTeIbHON  OpraHu3aIluy, SBISETCI HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHUX
[EJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. IJTH LIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
4yeJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
oOyyJaroumxcsi Ha YpOBHE CpeJIHEro oOIIero oopa3oBaHUsi CpeACTBAMHU y4eOHOTO
npeaMera «XUMHs», COIEpPKAHUE M TOCTPOEHHE KOTOPOTO OINPEIEICHbl B
nporpaMMe MO XUMHUH C Y4€TOM CHEHM(PUKA HAYKHM XUMUHU, €€ 3HAUYCHUs B
MO3HAHUU TPUPOJIbI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXkKe C Yy4ETOM
o0lMX 1eled W NPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeHero obmero oopasoBanus B Poccutickont @eaepanmm.

XuUMHUS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIpaeT 0coOyio pojb B
COBPEMEHHOW LMBUJIM3AIMU, B CO3aHUHA HOBOW 0a3bl MaTepUANbHON KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PAILIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME 1IEJIOCTHOIO MPEJICTABICHU 00 OKpY)KaloleM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (popMmHpyeTcs B XMMUU Ha OCHOBE MOHHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 00JIaCTAMU MTPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUs CTaja
HEOTHEMJIEMOM 4acThI0 MUPOBOI KYJIbTYpbl, HEOOXOAUMBIM yCIOBUEM YCIIELIIHOTO
Tpyda M KHU3HU KaXaoro ujeHa oOmectBa. CoBpeMEHHass XMMHsA KaK Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBJIeHA HA pEUICHUe
rI00ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMUECKON 0€30I1aCHOCTH U OXPAHBI 370POBbSL.

B coorBercTBUM C OOmMMMM LEIIMH U NPUHIUIAMH CPEIHEr0 OOLIEro
oOpa3oBaHus coaepxanue npeamera «Xumusa» (10—-11 kimaccel, 0a30BbI YPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i1  BBIPAOOTKH MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIECIIHOTO BKJIIOYEHHMS B JKH3Hb COLMYMA, IIPOJOJDKEHUS
00pa30BaHMs B pa3IMYHbIX 00JIACTSAX, HE CBSI3aHHBIX HENOCPEACTBEHHO C XUMUE.

CocTaBngiomyMu  1peaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas M HeopraHMYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJepKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHHUEM 3HAHWU U3 OOIIeld XUMUM) U
opranndyeckoy xumuu. GOpMUPOBAHUE NAHHOM CUCTEMBI 3HAHUN NPU U3YyYECHUHU
npeaMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHH.

Crpykrypa copepxkaHus KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHS» cQOpMHpOBaHAa B IPOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K H3Y4YEHHIO Y4eOHOro marepuana U oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBalOTCSI Ha YPOBHE KIIACCUYECKOM TEOPHUU CTPOCHMSI OPraHUYECKHUX
COCIMHEHMM, a TaKKe€ Ha YpPOBHE CTEPECOXMMHUYECKHX M DIJIEKTPOHHBIX
Ope/CcTaBiIeHU O cTpoeHuu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHYECKU
aKTUBHBIX COEJUHEHHMH. B Kypce OpraHnyecKkou XUMHM IIOJIYy4YarOT DPa3BUTHE
c(OpMHPOBAHHBIE HA YPOBHE OCHOBHOI'O OOILEro 00Opa30BaHMs IEPBOHAYAIBHBIC
IPEJCTaBICHNUS O XUMHUYECKOM CBSI3U, KJIACCU(PUKALMOHHBIX NIPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUUYECKOU PEAKLINAH.

[Ton HOBBIM yriOM 3peHUs B mpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsi W3YYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIEeCTBAX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas M HeopraHuyeckas
XUMHSD)  O0yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTMUECKUX TMO3HIIHM,
riy0’ke TMOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o01aromIeit 10 0ObACHSIOMEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUIl O BaKHEHIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHMUH,
CBOWMCTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKHUX DPEAKLHUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX IMpoTeKaHus jgomnosHsercs B Kypcax 10 m 11 kiaccos
AIIEMEHTAMHU COJACPKaHMs, WMEIOUUMH KYJIbTYPOJOTHYECKUI U TPUKIATHON
XapakTep. OTW 3HAHMUA CIOCOOCTBYIOT TOHHUMAHHIO B3aUMOCBSI3M XHMHUHU C
JIPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHOM M MPAKTUYECKOIl
NeSITEIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAaHUIO YBaKEHHUS K MpoIeccy
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYHMMBIX
npobiemMax, CBA3aHHBIX C XUMHEW, KPUTUUYECKH OCMBICIUBATh HH(GOPMAIMIO U
OpUMEHATh €€ JUId TIONOJHEHHUS 3HAHWM, peIHIeHUS WHTEIUIEKTYIbHBIX H
AKCIIEPUMEHTAJIBHBIX MCCIEA0BATENbCKUX 3a/1adu. B 1enom coaepkanue yueOHOTO
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTHPOBAHO  HA
dbopMupoBaHrUe y OOYyYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JAJISi TTOHMMaHUS
¢mnocopckux uaei, Takux Kak: MaTepualbHOE €IUHCTBO HEOPraHMYECKOro H
OpPraHUYeCKOr0 MHUpPA, OOYCIIOBIEHHOCTh CBOICTB BEIIECTB HX COCTAaBOM H
CTpPOCHHEM, I[03HABAEMOCTh MPHUPOAHBIX SIBIEHUN MyTEM SKCIEpUMEHTa U
pellieHusT MPOTUBOPEYMH MEXAY HOBBIMU (aKkTaMH U  TEOPETHUYECKHUMHU
NPENOChIIIKaMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTMUYECKUX MpoOiIeM, a
TaKXke MpobseM cOepekeHUsI SFHEPrETHUECKUX PECYpPCOB, CBIPbSI, CO3/IaHMUsI HOBBIX
TEXHOJIOTUI U MaTepHAaJIOB.

B nmnane pemeHus 3amad  BOCHUTAHMS, pPa3BUTUS U COLUANM3AIMH
o0y4Jaromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOIbl K OMPEICICHUIO
COIEepXaHUA M TIOCTPOCHUS TMpeaMeTa NpeaycMaTpuBaioT (HOpMUpPOBAHHE
YHUBEPCAJIBHBIX YUEOHBIX JEWUCTBUI, UMeromuXx 0a30Boe 3HAYCHHE I
pa3IMYHBIX BHJIOB JCSATEIBHOCTH: pEIICHUs mpoOiieM, IMOHWCKa, aHalu3a Hu
00paboTku nHpopMannu, HEOOXOTUMBIX AJIs MPUOOPETEHUS ONBbITA MPAKTUYECKON
U HCCJIEOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke npenogaBaHus XMMUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPEAeICHUN
COJIepKaTeIbHON XapaKTEPUCTUKU IeJNeld HU3y4eHUs NpeaMeTa HaIlpaBICHHEM
NEPBOCTEIIEHHON 3HAYMMOCTH TPAJAUIMOHHO MPU3HAETCS (OPMHUPOBAHUE OCHOB
XMUMUYECKON HayKH KaK 00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTHUECKOM
NESITEeILHOCTH YelloOBeKa U KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM INOAXOJ K OIPEACICHUIO LEJNeU U3ydeHUs
IPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMU LEISIMU H3y4Y€HUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opMupoBaHME CHCTEMBl XWMHUYECKMX 3HAHUWA Kak BaKHEUIIEH
COCTaBIAIOUIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M MOHUMAHHUE CYLUIHOCTH IOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIIEHHE C HUCTOpHUEH
WX Pa3BUTUS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METO/IaX MO3HAHMS
BEIIECTB M XUMHUYECKUX peaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHHUN OpPUEHTHPOBATHCS B MHPE BEIIECTB W XUMHUYECKUX SIBJICHUU,
UMEIOIIHUX MECTO B PUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB AEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSACHEHHEM XHMHYECKOTO JKCIIEpUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atumMm, conepxatenbHasi XapaKTepUCTHUKA LEJIed U 3a/1a4 U3yYEHUs
IpeaIMETa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMHU B CUCTEME CpenHero ooliero oopazoBanusi. CerogaHs B
NpernojlaBaHu  XUMUM B OOJIbIIEH  CTEMEHH OTHAETCAd  MPEANOYTEHUE
MPaKTUYECKOM KOMIIOHEHTE COJEpKaHUsl OO0y4YeHUs, OpPUEHTHUPOBAHHOW Ha
MOJIFOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHMU3alliy, BIAACIOIIETO HE
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIoco0aMu U
YMEHUSIMUA aKTHUBHOTO TOJIYYEHHUs 3HAHUW U NMPUMEHEHHUS UX B PEaJbHOW >KU3HU
JUISL PEIIEHUS TPAKTUYECKHUX 3a7a4.

B cBsa3u ¢ 3TUM npu M3ydYeHUM MpeaMeTra «XUMHUsS JTOMHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3a]aui, KakK:

amanrtanusi o0yJaromMxcsl K YCIOBUSM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dbopmupoBaHue y O0OyYarolUMXCs  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETECHIIUI), HMMEIOIIMX YHHUBEPCAIbHOE 3HAYEHUE [JISi Pa3IMYHBIX BHJIOB
NEeATEIbHOCTH: pEelIeHus MpobJieM, MoucKa, aHajau3a U 00paboTku MHGOpMaIH,
HEOOXOJUMBIX Ui NPUOOPETEHHsI OMbITa JAESATEIbHOCTH, KOTOpas 3aHHUMaeT
B&JXHOE MECTO B IIO3HAHMM XHUMHH, a TaKXKe U1 OLUEHKH C MO3ULUI



DKOJIOTUYECKON O€30MMacHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YE€JIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX WMHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00yYarOIINXCSI: CHIOCOOHOCTH CaMOCTOATEIBLHO TPUOOPETATh HOBBIE
3HAHMS M0 XMMUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BAThH
COBpeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH I TIONCKA U aHaJn3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUN XUMHUYECKOTO COISP KAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MPU IJIAHUPOBAHUM U MPOBEACHUH XUMUYECKOTO
AKCIEPUMEHTA;

BOCIIUTAHWE Yy OOydJarommxcs YOSKIEHHOCTH B TYMaHUCTUYECKOU
HaIpPaBJICHHOCTH XUMHUH, €€ BaXXHOM POJM B PEHICHUH IIOOANIbHBIX MpPOOJieM
palMOHANIBHOTO MPUPOIOIOIH30BAHUS, TOMOJHEHUS YHEPIEeTUUECKUX PECYPCOB U
COXpaHEHUS MTPHUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpex HOro
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKE MPUOOPETECHUS OIBITA
WCIIOJIP30BAHUS TIOMYYEHHBIX 3HAHWW IS TPUHSATUS TPAMOTHBIX PEIICHWH B
CUTYAIIUSX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.

B yuebHOoM miaHe cpeaHero oOmiero o0pa3oBaHUS TPEAMET «XHUMHU»
06a30BOTO YPOBHS BXOJUT B COCTaB MpeAMETHON obOyactu «EcTecTBeHHO-HAYyYHbBIE
PEAMETHD.

OO111€€ YMCI0 YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oOuiero odpasoBanus, cocrariseT 68 yacoB: B 10 kiacce — 34 ygaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefenio).



COJEPXXAHME OBYUEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHAIOB. Te€opus CTPOEHUS OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT010)KeHH. CTpyKTYpHBIE (hOPMYIIBI
OpraHMYecKrUX BemecTB. [omonorusi, wu3zoMepus. XuMH4YecKas CBSI3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKHX BemecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHHM (cucTeMarhueckas) W TpUBHAIbHbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHHWE ¢ oO0pas3llaMi OpPraHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAOIIOJECHUE U
ONMCaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeraH u 3TaH —
MPOCTEUIINE TPEICTABUTENN AJIKAHOB: (U3MUYECKUE W XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. ITUIICH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTENN AJIKEHOB: (M3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllUd, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U TPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u meTunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUI psijl. AllETHIIEH
— MPOCTEHIIMIA TpeICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (U3UYECKUEe WU
XUMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMSI, TaJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), OJIyYeHUE U IPUMEHECHHUE.

Apensl. benzon: coctaB, cTpoeHue, pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMUS U HUTPOBAHUS), MOTYYEHUE U NPUMEHEHHE. Toyon:
cocmae, cmpoeHue, uauueckue U  XUMUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsT U HUMPOBAHUS), NOdyYyenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOJaMH, MNPUHAAICKALUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HeTH:
IEPErOHKa, KPEKUHI (TepMUYECKHH, KaTaquTUdeckuil), mnuposus. [IpoaykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTU U B ObITy. KameHHbIN
yroJib U MPOAYKTHI €0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX MPEBpAllCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLHUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MMPOBEICHNE MPAKTUUYECKONW PAabOThI: MOTYYSHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Boluuciaenuss mo ypaBHEHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIUU IO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOJHBIX BEIICCTB WM MPOIYKTOB PEAKIIHH).

Kucaopoacoaep:xaiiue opranuueckue coeJuHeHns

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeTaHON U 3TaHON: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMU MeETaJlJIaMH,
raJIOT€HOBOJIOPOJIaMH, TOpPEHUE), TpUMEHEeHue. BomopomHbie CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHEe METaHO A ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHpie  CHUPTHL.  DTUJIEHTJIMKOIb M  TJIMIEPUH: CTPOCHHE,
dbu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasi peaklds Ha MHOI0aTOMHbIE chupThl). [lelicTBue Ha
opraHu3M uejoBeka. [[pumenenue rauiepuHa U 3THIICHTJIMKOJIS.

@deHoJ: CTpOCHHWE MOJIEKYJbl, (HU3NYeCKne ¢ XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genomna.

Anpaerunbpl U Kemouwvl. DopManbIeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHWS M BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH ), TIOJyYCHHUE U IPUMEHEHNE.

OmHOOCHOBHBIE TpeJebHbIE KAapOOHOBBIC KHCIOTBL. MypaBbpuHas U
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3MUECKHEe M XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojlyyeHue U MpUuMeHEHHUE.
CreapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT. MBIla Kak COJTHM BBICIIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIEE ACHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['muponus
coxHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUs ~ yriaeBoAoB  (MOHO-, JU- U
nosucaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), okucienue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHHWE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poiab. otocunte3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepsl. CTpoeHne Kpaxmaia U
nenono3bl.  du3nueckue M XMMHUYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs pPEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl W3Y4YEHHUsS BEIIEeCTB W HUX MPEBpaIleHUl:
poBeJcHNE, HAOMIOJEHNE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCHUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaernnoB (OKMUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
IPOBEJCHUE MPAKTUUECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaun.

Boluuciaenuss mo ypaBHEHHIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OHOTO U3 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ouznueckue
U XUMHUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha mpumMepe rmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npuUpoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpETUYHAs CTPYKTypa O€IKOoB. XUMHUYECKHE CBOICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIEeCTB W HUX MpEeBpaIleHU:
HAOJII0/IEHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OEIKOB Mpu
HarpeBaHuM, LIBETHHIC PEAKLIUU OEIIKOB.

BbicokoMoJIeKy/ISIDHbIE COeIMHEHUS

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSST MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COEAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHEH AL

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIEeCTB U HUX MpEeBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTAaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W MOHSTUMN, SBISIOUUXCS CUCTEMHBIMU ISl OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHS: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(UKaIys, MepUoIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

dusuka: Mmarepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3MUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHMOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
bepMeHTHI).

I'eorpadusi: MuUHEpabl, TOPHbIE MTOPOABI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
pecypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PpPAalMOHAIBHOIO MUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHH. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOI0B. IINEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH u [lepuognyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanueckor CUCTEMBI
xuMuueckux aneMeHToB Jl. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB IO TpyNmaM U MEpHOJIaM.
3HaYeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BellecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3W (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomopogHas cBsaA3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYyISIpHOTO M HEMOJEKYJISPHOIO  CTPOCHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIMNYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BelIecTB. ['eHeTuyeckass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX — peakuud B
HEOPTaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH NMPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inydHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHYeCcKoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe B ciiadbie dnekTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHasl, IETI0YHASI.

OKUCAUTENBLHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCINEpUMEHTAIbHbBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB [l. .
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PENIETOK, HAOIOICHUE |
OTIMCaHUE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3I0KEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, ONPENEICHUE CPEABl PACTBOPOB BEUIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOIO OOMeHa),
MIPOBE/ICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbiXx (akTOpOB HA CKOPOCTh
XAMHUYECKON PEAKIIUI.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUHUil, B TOM YHUCJE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIIOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJIs1 BELLIECTBAY.

Heoprannyeckasi Xumus

Hemeraiuel.  [lonmoxenne HemerauioB B llepuoandeckoit  cucreme
xumudeckux snemeHToB JI. Y. MenpaeneeBa u 0COOEHHOCTU CTPOEHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINHMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHUM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUMN.



Meramnel. [lonoxenne meramnos B Ilepuoandeckon cUCTEME XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UYEK
aToMOB MeTayuioB. O0mue Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl moyuyeHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHbBIE METOJIbl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHI:
U3y4YeHUEe KOJUIEKIUU «MeTauibl U CIUIaBbl», O00pa3loB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTANBLHBIX 3a7a4, HAOMIOJEeHWEe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnrbie 3agaun.

Pacuétel maccel BemecTBa Mo 00bEMA ra3oB MO W3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pac4€Tpl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OHO
13 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Ponp xumum B oOecrnieueHHH 3KOJIOTMYECKOW, SHEPTETUYECKOW W TMHINEBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIAX [POMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUILINX BEILIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUANIOB. BAXKHEHUIINE CTPOUTEIIbHBIE
MaTepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEepaMuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HaHOMAaTEepHUasbl, OPTaHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO KCIIOIB30BAHUS MPEMAPATOB OBITOBOM XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanmuzanust  MeXNpeaMETHBIX  CBSI3eM MNpU  HM3y4eHUHW  OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHATHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIM (pakT, rumoTesa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMSA, MNEPUOAUYHOCTh, HAONIIOJCHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



®duzuka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOTLIUBO,
pecypchl.

TexHonorus: XuMuU4eckass MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3AUCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBIIIUICHHOCTh,  (papMameBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUaOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJarmMMHUCS TPOTpaMM CpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TOpeAMeTHbIM). HayuyHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBeTcTBUM C CHUCTEMHO-NIEATENLHOCTHBIM TMOJIXO0JIOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHUs BHIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAOMIMMUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLuii 6a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1IEIOCTHOU
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTh
I[EJTN ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pE3yJdbTAaThl OCBOCHHUS MpeaMeTa «XUMHUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO OOIIecTBa, MPUHATBIMH B OOIIECTBE
HOpMaMH Y  TPaBWIAMH  TOBEJEHUS, CIHOCOOCTBYIOIIUMHU  TpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaroImXxcs.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHMS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXEHUS K 3aKOHY W MPABOMOPSIKY;

MPEACTABICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXKITHIHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPHU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJIHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAThb MOTHUBBI, HAaMEPEHHUs, JOTHKY H
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHUU;

YBa)XEHUsI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMSI HAyKH €CThb pe3yJsIbTarT
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTANBbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

UHTEpECa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMS;

CIIOCOOHOCTH OLICHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBApHUIIEH C
NO3UIMI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE MOCIEACTBUNA ITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEeH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
ICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BEIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAaHUA UEHHOCTH TPAaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHUS MOCJEACTBUM U HENPUATHUS BPEAHBIX NMPHUBBIUEK (YIOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYrMX BHJAX
NESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUU MPAKTUUECKHX 3a/ad
COLIMAJILHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YUYEHHIO MPOodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3ybTaTaM TPYyAOBOW AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TpPAEKTOPUU
oOpazoBanus, Oynymied npodeccuu U peanu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, MHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

HKOJIOTUYECKHU I1€JIeCO00pa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJIO0ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSHUS
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE IMTPUPOTHOU U COUUAIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKEHUM XUMUU ISt
pELIEHUs] BOIIPOCOB PAllMOHAIBHOTO IPUPOJOTNIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaIOLIEH
IPUPOJIHON cpeie, YMEHHs] MPOTHO3UPOBATh HEOIArOMpHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHOM
NPAaKTHUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIIECTBEHHON PAKTHUKY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus e€ poiud B
(GbOopMHpPOBAHUU PALMOHAIBLHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHnus] 00 OKpyKaloleM MHUpPE Kak O €IMHCTBE MPUPOJIbI U YEJIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHWH MpoOJeM COXPaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM JJS  COBPEMEHHOM
HMBWIN3ALMU: B €€ TIyMaHWCTHYECKONM HANPABIECHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJBTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEUEHHH YCIOBUMN
YCHEIIHOTO TPpyAa U OSKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHUS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIUXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
pelieHust npo6JieM B peabHbIX KU3HEHHBIX CUTYalIUAX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3iInyHbIX cdepax mpodeccrnoHaTbHOMI
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeamera «XHMHs» Ha
YPOBHE cpeaHero o01iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble A (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIINE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHUpUKy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIC0BaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISITUBHBIE), o0ecrneunBarome dbopmupoBanue GyHKIIMOHAILHOM
TPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CIIOCOOHOCTH oOy4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIBHOU MTPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONPENETATh LENU JACSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJIB30BaTh MPU OCBOCHUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPUHM I KIACCH(PUKAIMK BEMIECTB U
XUMHYECKUX PEAKLINN;

YCTAHABIMBAaTh IPUYMHHO-CIEJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUSI (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TTPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU
peakiMy — TMPU PElIEHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKHX 3aJ1ad,
NPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIETOBAHMS, UCIOIB30BATh MMOCTABICHHBIE
U CaMOCTOSATEIHHO C(OPMYIUpPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS W  IPOBEICHUS
YUYEHMUECKUX AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOAO0M
mpoIrecca, CaMOCTOSITENIBHO IMPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O MPOJIETaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM
NESATEITLHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUsI MNPAKTUYECKUX 3aJlady, MNPUMEHEHUIO pPa3IuYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ naopmanueii:

OPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl lHTEpHETA), aHaMM3upOBaTh WH(POPMAIIUIO PA3THYHBIX BUAOB U (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD;



(GbopMyIupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
otbope wuH(OpPMAIMK, HEOOXOAWMMOW JJIS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJB30BaHUS HH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpPMY  TpPEICTaBICHUS
uHbopMaIiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM s3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XMMHMUYECKON MH(pOpMaALUeil: NPUMEHATh MEXNpeAMETHbIE ((pusuueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (DOpMYJIbl, a0OpEeBUATYpPbI, HOMEHKIATYPY;

UCIIONIb30BaTh W NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHHKATHUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ Juajnora u/uiu
JIUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEHAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEJIOKEHHOMN 3a1a4u;

BBICTYIIaTh C TPE3CHTALMENl pPe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BbINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKONH padOThl MO0 HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOro mpoekTa u (GopMyIHpoBaTh BHIBOIBI
1o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEIOBAHHM MYTEM COTJIACOBAHHS MO3UIMI B
X0J1€ 00CYXKJICHUSI 1 0OMEHa MHCHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTUBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, Ompefenas e€ Ielid U 3aJaud, KOHTPOJUPOBAaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejiaraeMblii aJropuT™M ACUCTBHA Mpu
BBIIIOJJTHEHUM Y4E€OHBIX WM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C YYETOM IIOJY4YEHMs] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
U CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUS»
OTPaXkKaloT:

c(hOpMUPOBAHHOCTh  TMPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJIM XUMHM B TIO3HAHUM SBJICHUMN



npuponbl, B (HOPMHpPOBAHMM MBIIUIGHUA H  KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHUE  CHCTEMOM  XUMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAraIINe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opMmyia (pa3BépHyTas U COKpalll€HHas), MOJIb, MOJISIpPHas
mMacca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKelleT, (PyHKUMOHAIbHAs TIpyMNIa,
paauKa, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUN pPsiJl, TOMOJIOTH, YTJI€BOJOPO/IbI,
KHACJIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEpP, IOJUMEDP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE IOHUMAaHUS NPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH H
0€30MacHOM HCIOJIb30BAaHWN BA)XKHEWUIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATHI,
YCTaHAaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MIPH
ONMCaHUM COCTaBa, CTPOCHHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHU;

c(OpPMUPOBAHHOCTh YMEHMM HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
COCTaBJICHUS! MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XHMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIA MOJIEKYJ] OPraHMYECKUX BELIECTB ISl WIUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONPEACIEHHOMY
KJaccy/Tpynmne CcoequHEeHuM (YIriIeBOIOpOJbl, KHCIOpPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHWsA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckod HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TpHUBUAIbHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKHUX BEUIECTB (STWIJIEH, IPOIUJIEH, AallETUIIEH,
ATWJIEHIJIMKONb, TJIMUEPHUH, (EeHOJ, QopMalbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMal, LeJUII0JI03a, TIUIHIH);

c(OpPMUPOBAHHOCTh YMEHHUSI OIpPENEIATh BHJbl XUMHUYECKOW CBSI3M B
OpPraHMYECKUX COSAUHEHMSIX (OJMHAPHBIE U KPAaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaThb  COCTaB, CTPOEHUE,
dbu3nueckue M XMMUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIWJICH, alleTHJICH,
Oyramuen-1,3, merunOyragueH-1,3, OeH307, METaHO], ATAHOJ, STUJICHTJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTHul, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXJy HUMU YPaBHEHMSIMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUN ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHI TMPOBOJIUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOMYKTA
peaknuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUHU TIPH M3yUYCHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHbIE XHMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PpELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BeElIeCTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOATH MPaBUiIa MOJb30BAHUS XUMUYIECKON
nocyAod W JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpaleHHs ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJHEHHIO J1a00paTOpPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIIOIHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, MOJTyUYCHHE
STWJIICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUHU OPTaHUYECKHX
BEIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH H JAOOPATOPHBIM OOOPYIOBAaHUEM, TIPEICTABIATH PE3YyIbTATHI
XUMHUYECKOTO JKCIEpruMeHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWIa  DKOJIOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIEISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KUBBIE OpPraHW3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpPAlICHUS HX BPEIHOIO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBIX ¥ CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHUE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKALIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
OpupoAsl, B  (POPMUPOBAHUU MBIIUIEHUS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKUIHOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIIMe MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToIl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIPHBIH OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KOBaJIeHTHAas, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHbBI (TEOpHUs
ANIEKTPOJIMTUYECKON aHucconManuu, nepuoanyeckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M NMPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHHM, (PAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U OE30MaCHOM HCIOJB30BaHNU BKHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH MOHSITHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHS HPH
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M MX NPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOopMysn BEIIECTB M  ypaBHEHUHM XUMHUYECKUX  PEaKLU,
cucteMatnyeckytro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, raméHas
U3BECTh, HETalIEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJIECHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XHUMUYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METaJUIMYECKas, BOJAOPO/IHAsA) B COCIMHEHHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIApHAasd,
MOHHAs!, METAJUTMYECKas), XapakTep Cpelibl B BOJHBIX pACTBOpPaX HEOPraHUYECKHUX
COCIUHECHMI;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh MPUHAJIEAKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeNEHHOMY KiacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJieMeHTOB |—4 mnepuonoB Ilepuonnueckoil CcUCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHOJIb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «OHEPTreTHUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MUX COCIUHEHUMN
10 TIepruoIaM | rpyimmaM llepuoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /J[. M.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOPraHM4YEeCKUMU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHBIM NpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknyuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 00PaTHMOCTU
peaKiiy, yYacTHIO KaTajau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA pazIUYHBIX
THUIIOB, TOJHBIE M COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMeHa, y4nUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jIMYHbIX HEOPraHMUYECKUX BEIIECTB, pPACIIO3HABATH
OTBITHBIM MyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMI  pacKpblBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKINNA IMOCPEICTBOM COCTABICHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyYHbIX (PAKTOPOB; XapaKTep CMEIICHNU XUMUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKal[e B OCHOBE IMPOMBINIJICHHOTO MOJyYeHUs CEpHOM KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHLUIAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO IPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAWUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUsAX, MACChl BEIIECTBA MU 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLMU
BELIECTB, TEMJIOBOro 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBMIia MOIb30BAHUS XUMUYECKON
nocyAol M J1abopaTOpHBIM OOOpYIOBAaHMEM, a TaK)Ke IMpaBuUia OOpalEHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBINOJHATH XHUMHUYECKUN
IKCIEPUMEHT (Pa3oKeHHE MEPOKCHIa BOAOPOJa B IMPUCYTCTBHH KaTalln3aTopa,
ONpeZeNIEHue CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
UHAMKATOpa, BIUSHHUE PA3IMYHbIX (PAKTOPOB Ha CKOPOCTb XMMHUYECKOM peakKlMH,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakluu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCIEPHUMEHTANbHBIX 3a/1a4 IO
temam «Metamis» U «HemeTtannel») B COOTBETCTBHHM C MpaBUJIAMH TEXHUKH
0e30macHOCTH IpU OOpallleHuH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYI0BaHUEM,
OPEJICTaBISATh PE3YyJIbTaTbl XUMHUYECKOIO HSKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIUl U (OPMYyIUPOBATH BBIBOJBI HAa OCHOBE
ATHUX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUUYECKYIO
UHPOpMALIMIO, IOJYyYaeMyK0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTBa MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTUX);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWIa  DKOJIOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIEISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JCHCTBUS HA dKUBbIE OPraHU3Mbl ONPEACIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00OYyJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHUE
IPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHENbIX M CHA0OBUASIIMX OOY4YaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

bopmy.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AxnimonepHoe o61miecTBo «3maTenscTBO
«IIpocsemenue»

* Xumus, 11 xnacc/ I'abpuensia O.C., O011ecTBO ¢ OrpaHHYEHHOM
OTBETCTBEHHOCTHIO «JI[PODAY»; AkinonepHoe odiecTBo «M3aaTenbcTBO

«IIpocsemieHue»

METOJINYECKHUE MATEPHUAJIBI U1 YUUTEJIA
http://bio.1september.ru

http://college.ru/biologiya/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET
http://school-collection.edu.ru

http://fcior.edu.ru






