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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpEeIHEro o0mero ooOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®03 «0O6
obpazoBanun B Poccuiickoit denepainun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHOM TMPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYAApCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHoro mpeamera «XuMHs» B 00Opa3oBaTelbHBIX opranu3zanusx Poccuiickoii
denepanuy, peanu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMoOoXeHui «Crpareruu pa3BuTHs BocnuTaHus B Poccuiickoi
Oenepannu Ha nepuon a0 2025 ropa» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOydeHHsl, BOCIIUTAHUS U PAa3BUTUS 00YyYalOUIUXCsl CPECTBAMU
ydueOHoro npeamera «Xumusi» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyanbHbie TnosiokeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
CoZlepKaHUs, PE3yJIbTaTOB OOy4YeHUs W TPEOOBAaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBanue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHOM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThl0 HX
obpazoBanHOocTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTAllOM peau3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIHNX
IIEJIOCTHON CHCTEME XUMHUYECKOro o0O0Opa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4yeJioBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3MI0POBBI0 W TIPUPOAHOW cpeae. Peammsyercss xummueckoe oOpa30BaHUE
0o0ydJaronumxcsi Ha YpOBHE CPEHEro OOIero oOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMeTa «XUMHs», COJIEpXKAHUE UM TIOCTPOCHHE KOTOPOTO OIpEJeieHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHeHU(PUKH HAYKHM XUMHHM, €€ 3HAYeHUs B
MO3HAHUU TPUPOJIBI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXkKe C Yy4ETOM
o0mux Tmened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickont Deaepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOM LMBHWJIM3AIMU, B CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PAITMOHATIEHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEICTABICHUS 00 OKpYKAIOIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O0JACTIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOI KyJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M XKHU3HU Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHass XMMHA Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HalpaBlieHAa HAa pEUICHUE
rJI00aNbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
DYHEPreTUYECKOM, MUIIEBOM, IKOJOTHUIECKON OE30ITaCHOCTH U OXPAHbI 37J0POBbS.

B cooTtBercTBHM C OOmMMM LENSMH U NPUHIUIAMH CPEIHEro OOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOJIMMYI0 MM Ui  BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKW3Hb COLIMYMA, NPOJOJIKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsitomiuMHu ~ nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOIas v HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZepXKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWW MO0 HEOPTaHWYECKOW XUMUU (C BKIIOUCHHUEM 3HAHUHW U3 OOIIeH XUMUM) U
OopraHndeckon xumuu. GopMUpPOBAaHNME NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMeTa oO€ecleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpTraHWYeCKass XUMUs» CPOpMHUpPOBAHA B MPOTPaMME IO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0 Y4YeOHOro wmarepuaia u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpENeNEHHBIX
TEOPETUYECKUX YpPOBHAIX. Tak, B Kypce€ OPraHMYECKOM XHMHH BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU o cTpoeHu BemiecTB. CBeneHHuss 00 U3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
aKTMBHBIX COEJUHEHHH. B Kypce OpraHmyecKkoM XUMHM IIOJIYy4YalOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
IPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEHIECTB OT UX CTPOCHHUS, O XUMHUECKON PEAKIIVH.

[lon HOBBIM yriaom 3peHusi B mpeameTe «XUMHs» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs H3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuadl u (AaKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMUYecKkoil peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» OOyYaroluIMMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEePUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUM,



riy0ke TMOHATh MCTOPUYECKOE HW3MEHeHHE (QYHKIUI STOro 3akoHa — OT
00o01IaroIei 10 0ObACHSIOMIEH U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TPOTEKaHusi JomnoiHsercss B Kypcax 10 um 11 kmaccoB
AIIEMEHTAMHU COJACPKaHHs, WMEIOUUMH KYJIbTYPOJOTHYECKHUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENIbHONW W MPaKTHUYECKOU
NESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OpPUMEHATh €€ JJId TONOJIHEHUSI 3HAHUM, pEeIIEeHUS HWHTEIEKTYalbHbIX U
AKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanue yueOHOro
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTHPOBAHO  HA
dbopMupoBaHrue y 0OYyYaroOmMXCS MHUPOBO33PEHUYECKOW OCHOBBI JAJISi TTOHWMaHUS
¢unocopckux uped, TaKUx Kak: MaTepualbHOE EIUHCTBO HEOPraHMYECKOro M
OpTraHUYECKOTO0 MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUN MYTEM OKCHEPUMEHTA U
pellieHusi MPOTUBOPEUYMH MEXAY HOBBIMU (akTaMH U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMHUU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
Takke MpoOJieM cOepexeHuss IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmuane pemenus 3amad  BOCOMTAaHUS, pPAa3BUTHUA U COLMAIM3aLUU
o0Oy4aromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOIbl K OMPEICICHUIO
COJlep)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUNA, HUMEKIIUX 0a30BO€ 3HAYEHUE MJIA
pa3IMYHBIX BHUAOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKA, aHaau3a M
00paboTku nHpopMannu, HEOOXOTUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJEeNOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenojiaBaHMsi XMMUM Kak Ha YpOBHE OCHOBHOTO OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONpPEACIICHUN
COJIep)KaTeNbHON XapaKTEPUCTUKU LeNeld HU3y4eHHs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOJMYECKOW TOYKH 3PEHHUSI TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3ydyeHUs
npeaMeTa SIBJISIeTCS BIIOJHE OMPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHHUS TMpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SBHIAIOTCA:

+ (QopMupoBaHHME CHCTEMbl XHMHYECKMX 3HAaHUW KaK BaKHEWIlIEH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (PYHIAMEHTAJIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHUE M MOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeH1IT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

+ (QopMupoBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOMAX MO3HAHUS
BEIIECTB M XUMHUYECKHUX pEaKIMii, HEOOXOAMMBIX [JIi MPUOOpPETECHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

+ Ppa3BUTHE YMEHHU U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
6e30macHOr0 O0paIIeHusl ¢ BeIeCTBaMHU.

Hapsigy ¢ aTum, conepxaTesbHas XapaKTepUCTUKA 1LieJiel U 3a/1ay U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MIPUOPUTETAMHU B CHUCTEME CpemHero odmiero oopasoanus. CeromHs B
NpErno/laBaHiy  XWUMHU B OOJIBIICH CTETMEHW OTHAETCA  MPEINOYTCHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OOy4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3allid, BIAJCIOLIEro HE
HA0OpOM 3HaHWU, a (YHKUHUOHAIBHOM TIPaMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSIMHA aKTUBHOTO TIOJIYYCHHUS! 3HAHWUN M MPUMEHEHUS MX B PEaJbHOW KU3HU
JUTSL pETIeHUST TPAKTUYECKUX 3a]1a4.

B cBf3u ¢ 3TUM mnpu U3yyeHUH TMpeaMeTa «XUMHUS» JTOMUHHUpYIOIEee
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIEJIN U 33]1a4H, KaK:

amanTanys 0O0y4aromuXCsl K YCIOBHUSAM TUHAMHYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX dU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYalOIMUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAUCHUE [JIsi Pa3IUYHBIX BHJIOB
NEeATEIbHOCTH: pPEelIeHUs MpobJieM, MoucKa, aHajau3a U 00paboTku MHGbOpMaIH,
HEOOXOAMMBIX [JIs MPUOOpPETEHHUs OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke 1 OUEHKHM C TO3ULUN
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX W TBOPUYECKHX
CIOCOOHOCTEHN 00yUaIOUUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIE
3HAHMS TI0 XUMHUHU B COOTBETCTBHUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOWCKA U aHaIu3a yu4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUYIECKOTO COJICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBIIIICHU S, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHUH TJIOOATBHBIX MPoOeM
paIoHaIbHOTO MPUPOAOINOIB30BaHNUs, MOMOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpex)HOTrO
OTHONICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
WCITOJIb30BAHUSL TIOMYYEHHBIX 3HAHWW IS TPUHSATUS TPAMOTHBIX PEIICHWH B
CUTYaIMIX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSIMHU.

B yueOnoMm mnaHe cpeaHero oo6miero oOpa3oBaHHUS MpPEAMET «XUMUS»
0a30BOTr0 YpOBHS BXOAWT B COCTaB MPEAMETHOH oOnactu «EcTecTBeHHO-HAyIHBIE
IPEIMETHI».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpennero ooOmiero oopasoBanusi, coctaBisier 68 gacos: B 10 xiacce — 34 gaca (1
yac B Henenro), B 11 knacce — 34 gaca (1 gac B HeJieli0).



COJEPXKXAHUME OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKO XUMUM

[IpenmeT opraHMYeCcKON XUMUH: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B
MOJyYCHUH HOBBIX BEIIECTB M MAaTepUaloB. Teopus CTPOEHUS OPraHUYECKUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)KeHHA. CTpyKTYpHBIE (DOPMYIIBI
OpraHMYeCKHUX BemecTB. [omonorusi, wu3zoMepus. XuMH4YecKas CBS3b B
OPTaHUYECKUX COCIUHEHUSIX — OJWHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpPraHMYECKUX COCOUHEHHMN (CUCTEMAaTHYecKas) W TPUBHUAIBHBICE Ha3BaHUs
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHWE ¢ oO0pas3llaMi OpPTaHMYEeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTraHWYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BEUIECTB
IIpU HarpeBaHuu (IJ1aBjieHUE, 00OYTIMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psg. MeraH u 3TaH —
MPOCTEUIINE TPENCTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuny 3aMELIECHHUsT U TOpPEHMS), HAXOXKIEHUE B IMPUPOJE, IOIYYECHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. ITUIICH U MPOMUIEH —
MPOCTEUIINE TPENCTABUTENN AJIKEHOB: (M3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpATAlUM, OKUCICHHUS U
MOJIMMEPU3ALINH ), TIOJTYUEHUE U TPUMEHEHHUE.

Ankaauensl: OyrtaaueH-1,3 u meTunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XMMHYECKME CBOMCTBA (peakums nonuMmepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUI psijl. AllETHIICH
— MPOCTEHIIMIA TPeNCTaBUTENIb AJIKHUHOB: COCTaB, CTpOEHUE, (U3MYECKUEe W
XMMHUYECKUE CBOWMCTBA (PEaKUWUM THIPUPOBAHUA, FaJOTCHUPOBAHUS, THAPATALINH,
TOPEHUS), OJIyYEHUE U IPUMEHCHHUE.

Apensl. berzon: coctaB, cTpoeHue, U3NUECKHE W XUMHUYECKHE CBONCTBA
(peakuuy raJOr€eHUPOBAHUS U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUE. 10.1y0.:
cocmae, cmpoeHue, uauueckue U  XuMmuueckue  ceoucmea  (peaxkyuu
2ANI02EHUPOBAHUA U HUMPOBAHUA), NOJAYy4YeHue U npumerHeHue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOJaMH, MNPUHAAICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPErOHKa, KPEKUHI (TepMUYECKHH, KaTaauTHdeckuil), nuposu3. [IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs] BEUIECTB M UX MPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptp» wu  «Yromp», MOIENMpPOBAHWUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MMPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYSHHE ITUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuétnrbie 3agaun.

Beruucnennss mo ypaBHEHMIO XHMHMUYECKOW peakuuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOrO0 BEMIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WJIA MTPOTYKTOB PEAKIIUHN).

Kucaopoacoaep:xamue opraHu4ecKue coeAUHEHH s

[IpenenbHblE OJHOATOMHBIC CHHUPTHI. MeETaHON U 3TAaHOJ: CTPOCHHE,
dbuznyeckue M XUMHYECKHE CBOWCTBA (pEaKIMU C AaKTUBHBIMU MeETaJlJIaMH,
raJoreHOBOJOPOaMHU, TOpPEHHUE), NpPUMEHEHHWE. BoaopoaHbIE CBS3UM MEXIY
MOJIEKYJIAMU COUPTOB. JIeHCTBHE METAHOJIA K 3TAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbele  COMPTHL. IJTWICHIJIMKOJIb W  TJHUILEPUH: CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTaJUlaMy, KauyeCTBEHHAsi PEaKlMsl Ha MHOrOaTOMHbIE CHUpThI). JlelicTBUE Ha
OpraHu3M 4esnoBeka. [[pumMeHenne rmueprHa U STUJICHTIIUKOJIS.

deHos:  CTPOCHHWE MOJEKYJbl, (U3NYEeCKne ¢ XHUMHUYECKHE CBOMCTBA.
TokcuuHnocTh Genona. [Ilpumenenue genomna.

Anbaerugipl U kemowuwvl. DopManbIeryji, aleTaIbJCTUl: CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEAaKIMU OKHCIICHHUS M BOCCTAHOBJICHUS,
KAQ4ECTBEHHBIC PEAKILINH), TOJYYCHUE U IPUMEHCHUE.

OmHOOCHOBHBIE TpeJenbHbIe KapOOHOBBIC KHCIOTBI. MypaBpuHas U
YKCYCHasi KHCJIOTBI: CTpOoeHHue, (hU3NUeCKre U XMMHUYECKUEe CBOWCTBA (CBOMCTBA,
o01Me I Kjacca KUCJIOT, peakius 3TepuuKaium), mojiydeHue U MpuMeHEeHUe.
CreapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEACTABUTEN BBICIIMX KapOOHOBBIX
KHCIIOT. Mblla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ICHUCTBHE.

CnoxHble 2(pUpbl KaK MPOU3BOJAHBIE KAapOOHOBBIX KHCIOT. ['mapomnus
c0XHBIX 3(¢upoB. Kupsl. ['uaponus xkupos. [Ipumenenue xupoB. buonornueckas
pOJIb JKUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- U
noyicaxapuabl). [Joko3a — MpoCcTemii MOHOCaXapyI: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBAa (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), oxkucieHue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OPOKEHHE TJIFOKO3bI), HaXOXJIEHHUE B MPHUPOJE, NPUMEHEHHE,
ouonoruueckas poib. otocunTte3. pyKTo3a Kak H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUEe Kpaxmaia U
HeJtoo3bl.  Pu3nyeckue W XUMHUYECKHE CBOMCTBA Kpaxmana (THApPOJIuU3,
Ka4eCTBEHHAs PEAKIUs C MOJ0M).

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HHS BEHIECTB M HUX IPEBpAIICHUMN:
MPOBEICHNE, HAONIOJACHUE W OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIE PEAKIUUA OJHOATOMHBIX CHUPTOB (OKUCIEHHUE 3TAHOJIA
okcugoM Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOJACHCTBUE TIJIMLEPUHA C
rugpokcuaom meau(Il)), anbaerngoB (OKUCIEHWE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuértHrle 3agaun.

Bpiuucnennss mo ypaBHEHMIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXO/HBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUHN).

A30TcoiepKalliie OPraHu4ecKue COeTUHEHUSI.

AMMWHOKHCIIOTHI Kak aM(pOTepHbIE OpraHudeckue coeauHeHus. dusnueckue
M XMMHUYECKHE CBOMCTBA aMMHOKUCJIOT (Ha MpuMepe riaviuHa). buomorumdeckoe
3HAQYE€HHUE aMUHOKHMCIIOT. [lenTuasl.

benku kak nOpupoHBIE BBICOKOMOJICKYIJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAs W TPETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUAPOJIN3, ICHATypallusl, KAYeCTBEHHBIC PEaKIIUU Ha OCIIKH.

DKCHEPUMEHTAJbHBIE METO/bl H3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
HAOJFOICHUE U OMHMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCIKOB MPHU
HarpeBaHWM, [IBETHBIC PEAKIINH OCITKOB.

BroicokoMoJIeKyJISIpHbIE COeIUHEHNS

OCHOBHBIE MOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSIST MOJICKYIIsIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHN —
MOJIMMEPU3ALUS U TOJTUKOHICHCAIHSL.

DKCHEPUMEHTAJIbHbBIE METO/bl H3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
O3HAKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTaHUYECKOU XMMHUU B
10 xmacce OCyIIECTBISETCS Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATUN, TaK W MOHATUMN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHSA: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHau3, CUHTE3, Kiaccu(UKaIus, MepUoIUIHOCTh, HAOIIOACHHE,
U3MEPEHHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHUE.

dusuka: Mmarepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHUE
BELIECTBA, (PU3MUECKHUE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHUHTETUUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUM

XUMHUYECKUM d3JIeMEHT. ATOM. Sapo aroma, H30TONBL. DJEKTPOHHAS
000Ji0uKa. DHEPreTHYecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOHUTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHASI KOH(UTYpAIUs aTOMOB.

[Tepuoanueckuii 3akoH u Ileproanyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanyueckor CUCTEMBI
xuMuueckux anemMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBONCTB XHMMHYECKHX DJIEMEHTOB U
00pa3yeMbIX HUMH MPOCTHIX U CIOXKHBIX BEHIECTB IO TPYINAM W TEPHOJIAM.
3HaYeHUE NEPUOIMYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BeliecTBa. XUMHYECKass CBS3b. BHABl XHUMUYECKOW CBSI3U
(KOBaJIEHTHAs HEMOJIpHAs W MOJIAPHAs, MOHHAS, METAUINYecKas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3W (OOMEHHBIH H  JOHOPHO-
aKkIEenTopHblid). BoaoponaHas cBs3b. BameHTHOCTb. DNEKTPOOTPULIATEIBLHOCTD.
Crenienp okuciieHus. MOHBI: KATUOHBI M AaHUOHBI.



BemectBa MOJEKYISPHOTO M HEMOJEKYJISPHOIO  CTPOCHHMs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJIHBIE PaCTBOPHI.
MaccoBas 1011 BELIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCMHEHNN. Howmenknarypa
HEOPTaHUYECKUX BeEIIECTB. | eHeTuyeckas CBsI3b HEOPraHWYECKUX BEILIECTB,
MPUHAJIEKAIIMX K Pa3JIMYHbIM KJIacCaM.

Xumuueckas — peakuus. Knaccupukanuss XMMHUYECKHMX — peakuud B
HEOPTaHUYECKOM M OPraHWYECKOM XHMHHM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILEHUS SJHEPTUN IIPU XUMHUYECKUX PEAKLIHSIX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dyekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTPAJIbHAsS, IIEIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCINEpUMEHTAIbHbIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHIA:
neMoHcTpauus Tabnun «[lepuoanueckas cucrema XUMHUeCKuX 3yeMeHToB Jl. 1.
MenpeneeBa», U3ydyeHUE MOJENEH KPUCTATMYECKUX PEIIETOK, HAOIIOJEHUE U
OMHCaHUE IEMOHCTPAI[MOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3lioKeHUE MEPOKCUAA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOTO OOMeHa),
IIPOBE/ICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbix (akTOpoOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN».

Pacuérnbie 3anaum.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HCIIOJIb30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BELLIECTBA.

Heopranunyeckasi Xumus

Hemeraiuel.  [lonmoxenne HemerauioB B llepuoandeckoit  cucreme
xumudeckux snemeHToB JI. . MenneneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINMS HEMETAUIOB (HA IIpUMeEpe
KHCIIOPOJa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX HEMETAUIOB (rajJOr€HOB, CEPBI, a30Ta,
dochopa, yrimepoma U KpeMHHMS)) M UX  COEIUMHEHUU  (OKCUIIOB,
KHUCJIOPOACOIEPKAIIUX KUCIOT, BOAOPOAHBIX COEAUHEHHIN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCAMHEHUN.



Meramnel. [lonoxxenne meramnos B Ilepmoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mme gusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIIOB.

XUMHUUYECKHE CBOMCTBA BAXXHEMIIMX METAJUIOB (HATpPUM, KM, KaJblLIWi,
MAarHui, aJrOMAHUHI, HUHK, XPOM, KEJE30, MEAb) U UX COCTUHEHUM.

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

OKCINEpUMEHTAIbHbBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHIA:
U3y4YeHUE KOJUIEKIMN «MeTamibl U CIUIaBbl», OOpa3lOoB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATLHBIX 3ajad, HAOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN HA KATUOHBI METAJUIOB).

Pacuétnrbie 3agaun.

Pacuétel maccel BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacd€tpl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OHO
U3 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Ponp xumum B oOecrniedeHHH 3KOJIOTHYECKOW, SHEPTETUYECKOW W TMHINEBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIAX [POMBIILIEHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHUATOB: BAXKHEUIIHNE CTPOUTEIbHbBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualibl IJs 3JEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MUHEPAJIbHBIC
ynoOpeHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO KCIIONH30BAHUS MPEMAPATOB OBITOBONM XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanmss  MeXNpeaMETHBIX  CBSI3eM MNpH  HM3y4eHUHW  OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHATHHA, SIBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-Hay4YHbIE MOHSTHUS: HAy4dHbIM (pakT, rumoresa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.



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

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpABI, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
peCypcHhl.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3UCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
IPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINUIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaioOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30OBOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
o0ydJarouMMucs MporpaMM CpelHero ooOmero oOpa3oBaHus —(JIMYHOCTHBIM,
METanpeAMETHbIM W TIpeAMETHbIM). HayuyHo-mMeToauyeckol OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-IEITEIIEHOCTHBIN MOIXO.

B cooTBeTcTBUM C CHUCTEMHO-IIEATENBHOCTHBIM TMOJIXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BBIICICHBI CIICTYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW TPakITaHCKOW WIESHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIUU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NEeATEIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1I€IOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHMUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
[N ¥ CTPOUTH )KU3HEHHBIC TIAHHI.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MNpeaMeTa «XUMHUS» JIOCTUTAKOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJeaNaMHU POCCHICKOTO Tpa)XAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOPMAaMH ¥  TPaBWIAMH  TIOBEJEHUS, CIHOCOOCTBYIOIIUMH  TMpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaroImmxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS» OTpPaXaroT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
00yJaronmxcs Mo peajn3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
4YacTH:

1) rpa:kaaHCcKOro BOCTIUTAHMS:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00SI3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX UM MO3HABATENIbHBIX 3a]a4, BHITOJIHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMA:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUECTBEHHOU XUMUMU;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUs XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUINTETBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX  OKCHEPUMEHTAIBHBIX  IOHMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHHUHU U TOCIEIYIOUIEM
aHanu3e WHQOpPMALMU O MEPEJOBBIX TOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApHUIICH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMmupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHUSA LEHHOCTeH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

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

NOHMMAaHUA UEHHOCTH TPaBWJI HWHAMBUIYAIBHOTO M  KOJUIEKTHBHOTO
0€30I1acHOr0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIECTBUNA U HEMPUSATUS BPEIHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

S) TpyA0BOro BOCIIUTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeSATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JpPYrux BHUOAX
NEeSATEeIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COLMAIIbHOM HAMPABJICHHOCTH (B paMKaX CBOETO KJacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHOro pojia, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBaHus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, MHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) PK0JIOrHYeCKOro BOCIIMTAHMSA:

HKOJIOTUYECKHU II€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHUA TJIO0ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSHUS
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIBHON CpPEABI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKEHUM XUMUU ISt
pELIEHUs] BOIIPOCOB PAllMOHAIIBHOTO PUPOJONIOJIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaAKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMpPHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUI U IPENOTBpALIATh UX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HAITPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COLIMAIBHOM
NPAaKTUKE, CIOCOOHOCTM M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) IEHHOCTH HAYYHOT'0 MIO3HAHWS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus e€ poiud B
(GbOopMHpPOBAHUU PALMOHATIBLHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU IEJOCTHOTO
npeacTaBieHnus] 00 OKpyKaloleM MHpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHWH MpoOJeM COXPaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS COBPEMEHHOM
UMBWIM3ALMU: B €€ TIyMaHHCTHYECKOM HANPABICHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJbTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUYECKOM, NMUILIEBON U
HKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHUH YCIOBUMN
YCHEIIHOTO TPyAa © SKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJTlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHUS JIeJaTh 0OOCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUSA IS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYaIIUAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3iInyHbIX cdepax mpodeccrnoHaTIbHOMI
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHbIe pe3yabTaThl OCBOCHUSI YY€OHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIONIUXCS
MEKTUCIUILIMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIINEC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeIUPUKYy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHSs, SBJICHHE,
IIPOIIECC, CHCTeMa, HAyYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIICI0BAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISITUBHBIE), o0ecrnevnBaroIne dbopmupoBanue GYHKIIMOHATIBHOM
TPaMOTHOCTH M COI[MAIBHON KOMIETEHLIUN 00yUYaroIuXCsl;
CIIOCOOHOCTH oOyJaromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHbIC y4COHBIC
JIEUCTBUS B MIO3HABATEIILHON U COLMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU No3HaBaTeJIbHbIMH
JNEeHCTBUSIMM:

1) 6a30BbIe JJOrHYecKHue AecTBHA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONpENENATh LEIU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJI30BaTh MPU OCBOCHUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIF30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM,

BEIOMpATh OCHOBAaHWUS W KPUTEPUH I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUSl (MHAYKTUBHbIC, JEAYKTUBHbBIEC, IIO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTUBOPEYUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIC) MOJIEITH, TPEOOPA30OBLIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUIECKUN
3HaK (CUMBOJI) DJEMEHTa, XUMH4YecKas (opMyla, YpaBHEHHUE XUMHUYECKOU
peakiMy — TMPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKHX 3aj1ad,
MIPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€E HCCTIEA0BATEIbCKHE JeHCTBHSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuit;

bopMyIMpOBaTh LIEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOJIB30BATh MMOCTABIICHHBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOJAO0M
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIUpOBaThH
0000111eHUS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJITATOB UCCIICOBAHUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O IPOJIEITaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
JESTEIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlady, MNPUMEHEHUIO pPa3IuyHbIX
METOJOB ITO3HAHUS.

3) pa6ora c nndopmanueii:

OPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
NOMYJISIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypchl HTEpHETa), aHaMM3upOBaTh WH(POPMAIIUIO PA3NTHYHBIX BUAOB U (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



dbopMyIupoOBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otbope wH(bOpPMAIMK, HEOOXOAWMMOW MJIS BBHIMOJHEHUS Y4YEOHBIX 3aaad
OIIPENIENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIB30BaHUS HMH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TIpPEICTaBICHUS
uHbopMaiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4yHBIM $3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XMMHMUYECKON MHpOpMaALUeil: NPUMEHATh MEXNpeAMETHbIE (pu3uueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpEBUATYpbI, HOMEHKIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHHUKATUBHBIMH JAeHCTBUAIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ Juajiora u/uim
JTUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C TPE3CHTAlMEll pe3yJbTaTOB IMO3HABATEIBHOU JIE€ATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKON padOThl MO0 HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajn3alui y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
1o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1e 00CYXKJIeHUSI 1 0OMEHA MHEHUSIMU.

OsgJ1aieHHe YHHBEPCAJbLHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, OMpefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeiaraeMblii aJropuT™M ACUCTBHA Mpu
BBIMIOJTHEHUM Y4YE€OHBIX M HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C YYETOM IIOJY4YEHMs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIU XUMHM B TIO3HAHUM SBJICHUMU



npuponbl, B (HOPMHpPOBAHMHM MBIIUIEHUA H  KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHATBFHOW TPaMOTHOCTH, HEOOXOAUMOM IJIsl PEIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJAralIINe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBS3b, CTPYKTypHas (opmyna (pa3BEépHyTas U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJIPHBIM 00BEM, YIJIEPOAHBIM CKEJEeT, (QYHKIMOHAJbHAS TpYIINa,
panukan, U30MeEpUs, U30MEPbl, TOMOJIOTUYECKHUIN PAJl, TOMOJIOTH, YTJIE€BOIOPO/IBI,
KHCIIOPOJ M a30TCOJAEPkKALIUE COEAUHEHUS, MOHOMEp, IOJHUMEP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJIEHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH H
0€30MacHOM HCIOJIb30BAaHWN BAXXKHEWUIIUX OPraHMYECKHUX BEIIECTB B OBITY U
MIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHMI BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS NPH
ONMCAaHUU COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COCUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
COCTAaBJICHHSI MOJIEKYJSIPDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOM)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEINA MOJIEKYJ OPraHMYECKHMX BELIECTB ISl WIUIFOCTPALMH HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAMJIEHKHOCTh N3YUEHHBIX
OpPraHMYECKHUX BEIIECTB [0 HX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIaccy/rpynne coeAuHeHUuW (YriaeBOJOpOJbl, KHUCIOPOJ U a30TCOJAEpIKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucreMatnuecko HoMeHkiarype (IUPAC), a Takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHMS OTAEJBHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPONUJIEH, AallETHUJICH,
ATWJICHIJIMKOMb, TIHIEpUH, (eHon, (popmanbaerul, aleTalibIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMaJ, LeJUII0I03a, TIUIHIH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOHM CBSA3U B
OPraHMYECKUX COEAUHEHUX (OAUHAPHBIE U KPATHBIE);



c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPUH CTPOCHHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOEHMS; 3a4KOH COXPAHEHUS MACChI BEILIECTB;

c(OpPMUPOBAHHOCTh ~ YMEHMI  XapaKTepu3oBaThb  COCTaB, CTPOEHHE,
¢u3znyeckue M XUMHYECKHE CBOICTBA TUIIMYHBIX IPEACTABUTENEH pa3IMYHBIX
KJIACCOB OPraHMYECKMX BEIIECTB (METaH, 3TaH, JTUJICH, IPOIWIEH, AaleTUICH,
Oyraguen-1,3, merunOyragueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJIb,
IJIMUEPUH, (PEHOJI, aleTalbJeru]l, MypaBbuHasi U YKCYCHasi KUCIOTHI, TJIHOKO3a,
Kpaxmas, LEeJUII0JI03a, aMUHOYKCYCHAsl KMCJIOTa), HILUTFOCTPUPOBATh T'€HETUYECKYIO
CBA3b MEXKJy HUMH YPaBHEHHMSMH COOTBETCTBYIOIIMX XHMHMYECKUX PEAKLIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOAOPOTHOTO
Celppsl  (HE(Th, NPUPOJHBIM Tra3, yroib), CIOCOOBI HX MEpPepadOTKU U
PAKTUYECKOE MPUMEHEHUE MPOAYKTOB NepepadOTKy;

c(OpMUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIYUCIECHUS 1O XUMHYECKHM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEILECTB WUJIU NPOAYKTOB PEAKIIUN);

c(OpPMUPOBAHHOCTh YMEHHUI BIAJETh CUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJaX HAyYHOI'O IO3HAHUs, UCIIOJIb3YEMBIX B XUMHH IPU W3YyYEHUH BELIECTB U
XUMHYECKHX SIBICHUHN (HaOI0/IeHne, N3MEpPEHUE, IKCIEPUMEHT, MOACIMPOBAHNE),
UCIIOJIB30BaTh CUCTEMHBIE XHMHWYECKHE 3HAHUA JUIsl NPHUHATUS PpELICHUN B
KOHKDETHBIX JKM3HCHHBIX CHUTYyalMsX, CBS3aHHBIX C BEIIeCTBAMHM M HX
IIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBUia MOIb30BAHUS XUMUYECKON
nocyAod M JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpaleHHs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBINOJHATH XHUMHUYECKUN
DKCHEPUMEHT (ITPEBPALLEHNS] OPraHUYECKUX BELIECTB IPU HATPEBAHUU, TIOJIyYEHNE
OTUJIEHA W U3YYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKLUMUH OPraHUYECKUX
BELIECTB, JeHaTypauus OEJIKOB IPU HArpeBaHUM, LIBETHbIE peakluu OEJIKOB) B
COOTBETCTBUM C IMpaBWJIAMHU TEXHUKM O€30IaCHOCTH TMpU OOpALIEHUH C
BEIIECTBAMH U J1A0OpAaTOPHBIM OOOPYJOBAaHMEM, WPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO SKCIIepUMEHTa B (OpMe 3amucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUPOBATH BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHpOpMALIMIO, IOJYyYaeMyH0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTBa MacCOBOU
uHbopMaluu, IHTepHET U Apyrux);



chOpMUPOBAHHOCTh ~ yMEHWH  COONIOAaTh  MpaBWia  DKOJOTHYECKHU
IIEJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KMBBIE OpPraHW3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMasi cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAlIEHUsT HX BPEIHOrO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa,;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAaHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMIUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

bopmyi.
11 KJIACC

ITpenmeTHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas M HeopraHudeckas
XUMHS» OTPAXkKaIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHHM B IIO3HAHMM SIBJICHUMI
Opuposbl, B (OPMHPOBAHMM MBIIUIEHUS M  KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBbHOW IPaMOTHOCTH, HEOOXOIMMOM JIJIsl pEeLICHUS IPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BIAJCHUE  CUCTEMOM  XUMWYECKHX  3HAHMW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHA (XUMUYECKUM DBJIEMEHT, aTOM, M30ToI, S-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBLHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKas CBSA3b
(KOBaJICHTHAs!, MOHHASA, METAJUINYECKAs, BOJXOPOIHAS ), KPUCTAIUIMYECKAS PEIIETKA,
TUIIBI  XUMHWYECKMX PpEAaKUUH, pacTBOp, DJEKTPOJIUTBHI,  HEIJIEKTPOJIUTHI,
IEKTPOJIUTUYECKAs JUCCOLMALUA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHAYECKOM PEAKIUU, XUMHUYECKOE PABHOBECHE); TEOPUM M 3aKOHBI (Teopus
NIEKTPOJIMTUYECKON aHcconManuu, nepuoanyeckuy 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHUs MACChI BEIECTB, 3aKOH COXPAHECHMS U NPEBpALICHUS SHEPTUU
P XUMHYECKHX PEAKLUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH,
MHUPOBO33PEHYECKHE 3HAHUs, JICKALIUME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHHM, (PAaKTOJIOrMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U OE30MaCHOM HCIOJB30BaHNU BKHEHIIIMX HEOPTaHUYECKHX
BELIECTB B ObITY M IPAKTUYECKOM NEATEIBHOCTH YEIO0BEKa;



c(hOpMUPOBAHHOCTh YMEHHU BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME NOHATHS NPH
ONMCAaHWH HEOPTAaHWYECKUX BELIECTB U MX MPEBPAILLCHN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHus (HOpMyl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPTaHUYECKUX BEIIECTB (yrapHbIM Tra3, YIVIEKMCIbIA Ta3, aMMHMaK, raméHas
U3BECTh, HETAIIEHAsI U3BECTh, TUTHEBAS COAA, MUPHUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJICHTHAs, MOHHAs, METAJUINYECKasl, BOLOPOAHASA) B COCIMHEHUAX, THII
KPUCTAUINYECKON PEIIETKM KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYJISIpHas,
VMOHHAas, METAJJINYECKAs), XapaKTeP Cpelbl B BOAHBIX PAaCTBOPaX HEOPraHUYECKHUX
COEIMHEHUH,

c(hOpMUPOBAHHOCTh YMEHHM YCTaHAaBJINBATh MIPUHAJIEKHOCTD
HEOPraHWYECKHUX BEIIECTB MO HMX COCTaBYy K OINPEACIIEHHOMY Kiaccy/TpyIe
COEAUHEHNN (TIPOCTHIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCU/bI, OCHOBAHUSI,
KHUCIIOThI, aM(OTEpHBbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
¥ IPOTHOCTHYECKYIO (DYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cuUCTEMBI
xuMmudeckux anemMeHtoB [[. M. MeHnneneeBa, UCnosib3yd NOHATHS «S-, p-, d-
AIIEKTPOHHBIE opbuTanu», «3HEPreTHYECKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX JJIEMEHTOB M MX COEAUHEHUU
10 IIepruoaM | rpyimmnaM lleppoauyeckon CUCTEMbI XUMUYECKUX d1eMeHTOB JI. U.
Menneneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XMMHYECKME CBOMCTBA HEOPTraHWYECKMX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHWE T'€HETUYECKOW CBA3UM MEXKAY HEOPTraHWYECKUMHU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pPa3IMYHBIM IIPU3HAKaM (YUCIYy W COCTaBYy PEArupyrollMX BEIIECTB, TEIIIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCJICHHUS DJIEMEHTOB, 0OpPaTHMOCTU
pEaKUuU, yYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISITh YPABHEHMS PEAKIMA pazIUYHBIX
THUIIOB, TOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, y4UThIBas
YCJIOBHS, IIPY KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJWTH PEAKIUH, MOATBEPKIAIONINE
KAQUEeCTBEHHBI COCTAB pPAa3JIMYHbIX HEOPTraHMYECKUX BEIECTB, PAaCIO3HABATH
ONBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUYECKHUX
BEIIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUW  PaCKpbIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPECTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
ATUX PEAKILINM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOM
peaKIuy OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEIIEHNUS XUMHUYECKOTO PaBHOBECHUSI
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuniui Jle [llarensbe);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHUYECKHE IMPOIIECCHI,
JIekKaIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHS] CEPHOM KHUCIOTHI, aMMHaKa, a
TaKke C(HOPMHUPOBAHHOCTH MPEJACTaBICHUN 00 OOIIMX HAYYHBIX HPHUHIMIIAX H
HKOJIOTUYECKUX MTPoOIeMax XUMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCICHHUS C HCIOJIB30BAHUEM
MOHSTHUSI «MAacCOBasi JIOJSl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
IPY XUMHYECKUX PEAKIUSIX, MAaCChl BEMIECTBA WM 00BEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEILIECTB, TEIJIOBOTO 3(P(deKTa peakimid Ha OCHOBE 3aKOHOB COXPAaHEHMS MacChl
BEILIECTB, IPEBPAIECHUS U COXPAHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIa MOJB30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOPHBIM OOOpPYAOBAaHHMEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSAMHU IO BBIMOJHEHUIO JTAOOPAaTOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUUIAHUPOBATH W  BBINOITHATH XUMHYECKUI
AKCHEPUMEHT (Pa3JIoKEHUE MEPOKCUIA BOJOPOJa B MPUCYTCTBUU KaTaln3aTopa,
ONpPEJEICHUE Cpellbl PACTBOPOB BEIIECTB C IIOMOIIBID YHUBEPCAIBHOIO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XMUMHYECKOW PEaKIIUH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakluu Ha cylbdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO
Temam «Metaibl» U «HeMmertaiibl») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0€30MacHOCTH MPU OOpaIlleHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYyI0BaHUEM,
NPEACTaBIATh PE3yJbTaThl XHUMHUYECKOrO JKCIepUMEeHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaknuii U (HOpMyIUpOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh yYMEHUM KPUTUUECKH AHAIM3UPOBATH XHUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr0 W3 pPa3HbIX MCTOYHUKOB (CpEJCTBAa MacCOBOMU
KOMMYHHUKa1, UHTEpHET U Ipyrux);



chOpMUPOBAHHOCTh ~ yMEHWH  COONIOAaTh  MpaBWia  DKOJOTHYECKHU
IIEJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JCUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYECHHBIMU BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

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

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM (mudpoBbIe)
Ne n/nn Konrtpoabnbsie IIpakTnueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
Pa3nen 1.TeopeTnyeckue 0CHOBbI OPraHNYeCKOil XUMUH
[Ipenmer oprannueckont xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCIMHEHUN A. 3
M. bytneposa
Hroro no paszneny 3
Paznen 2.YrieBoaopoabl
2.1 [IpenenbHble yrieBOgOPOAbI — aJIKAHbI 2
5 HenpenenbHble yrieBogopo/ibl: alKeHBI, 6 |
aJIKaIMEHBbI, ATKUHbI
2.3 ApomaTuieckue yriaeBoaopoabl 2
54 [TpupoHbIe HCTOYHUKH YTIEBOIOPOAOB U 3 |
uX nepepadoTka
Hroro no pazneny 13
Pasnen 3.Kuciopoaconepxaiue opranuyeckue coeJHHEHUsI
3.1 Cnuptel. Denon 3
39 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 |
CrnoxHuble 3¢upbl
3.3 VYrneBoanl 3 1




Htoro no paszneny 13
Pa3nen 4.A30Tcoaep:kaiiye opraHudecKue coeInHeHust

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3nes S.BbicokoMoJIeKy IsIpHBIE COCIUHEHHS

5.1 [Tnactmaccel. Kayayku. Bomokna 2
Hroro no pasneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaunmeHnoBaHnue pa3aeoB U TeM nudpoBLIe
Ne n/m P Koutpoabubie IIpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1.TeopeTuyeckue 0CHOBbI XUMHHU
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepuonnueckas cucteMa XMMHUYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOT0OOpasue 4
' BELIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Hroro no paszneny 13
Pa3znen 2.Heopranuyeckasi XuMusi
2.1 Mertamniel 6 1
2.2 HemeTamsr 9 1 1
)3 CBs13b HEOPTAHMYECKUX M OPTaHUIECKIX )
' BEIIECTB
Hroro no pazneny 17
Pasznea 3.Xumus u :XKu3HbL
3.1 XuMHA U )KA3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJIIACC

Ne n/m

Tema ypoka

KoanuecTBo 4acoB

Bcero

1 IIpenmer oprann4eckoi XMMHUH, €€ BOSHUKHOBEHUE, pa3BUTUE U 3HAYCHUE 1

) [IpencraBnenue o kiaccupuKauu OpraHndeckux BemecTs. HoMeHkmarypa (cucremarudeckas) u 1
TPUBHAIIbHBIE HA3BaHUS OPraHUYECKUX BELIECTB

3 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI P 1

4 MertaH U 3TaH — NPOCTEUIINE MTPEACTABUTEIM ATKAHOB 1

5 AJKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1

6 OTHWJIEH U MPOMUJIEH — MPOCTEUIIINE MPEACTABUTENN AJIKEHOB 1

7 [Tpaktudeckas padora Ne 1. «[lomyueHue 3TUICHA U U3YYCHHUE €r0 CBOMCTB» 1

g Ankanuensl. byraauen-1,3 u metminOyranauen-1,3. [lonydyeHne CHHTETHYECKOTO KayuyKa U |
pE3UHBI

9 AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUM PsAll. ATIETUIICH — TPOCTEUIITHI |
MIPEACTABUTEND AIKUHOB

10 Teopus crpoeHust opranudyeckux coenunennii A. M. BytiepoBa, €€ 0CHOBHBIE MOJT0KEHUS 1

11 BrrunciieHus no ypaBHEHUIO XUMHUYECKOW pPEeaKIun 1

12 ApeHbl: 6eH301 1 TOIyoJ. TOKCHYHOCTH apeHOB 1

13 ['eneTnueckas CBsI3b yrieBOIOPOAOB, MPUHAICKAIIUX K PA3IMYHBIM KJIaccaM 1

14 [IpupoaHbIe HICTOYHHUKH YTIIEBOAOPOIOB: MPUPOIHBIN T'a3 U MONMYyTHBIC He(DTSAHbIE Ta3bl, HePTh U |
MPOJIYKTHI €€ mepepadoTKu

s [IpupoaHbIe HICTOYHUKH YTIIEBOAOPOIOB: MPUPOIHBIN T'a3 U MONMYyTHBIC He(DTAHbIE Ta3bl, HePTh U |
IPOAYKTHI €€ mepepadoTKu

16 KoHTposbHast paboTa 1mo pa3aeny «YriaeBoa0pOIb» 1

17 [IpenenbHble OAHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJI. BogopoagHas cBA3b 1




18 MHOroaTroMHBbIE CIIUPTHIL: ITUICHTIIUKOIb U TIIULEPUH 1
19 @DeHOoJI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA, IPUMEHEHHE 1
20 Anpaeruapl: GopMaIbACTUA U alleTAIbIETH . AIIETOH 1
21 OnHOOCHOBHBIE MTpeaeNIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYCHAsI 1
22 [TpakTrueckas padota Ne 2. «CBo#CTBa pacTBOpa YKCYCHOUM KUCITOTHI» 1
23 CreapuHOBas U OJEUHOBASE KMCJIOTHI, KaK MPEACTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT 1
24 MpLta Kak COJTM BBICIIUX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IeHCTBHE 1
25 CrnoxHnble 3(hUpbl KaK TPOU3BOJHBIEC KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX A3PHUPOB 1
26 JKupbr: Tunponus, mpuMeHeHHe, OMOJIOTHYECKast POJIb KUPOB 1
27 YrneBoasl: cocTas, Kiaccudukaius. BaxkHeine npeacTaBuTenu: TIoKo3a, GpyKTo3a, caxaposa 1
28 Kpaxman u nemirono3a Kak NpUpOIHbIE TOJIUMEPHI 1
29 KonTponsHas padora no pazaeny «Kuciaopoconepxkaiiiue opraHndecKue CoeanHeHMS» 1
30 AMWHBL: METWJIAMUH U aHUJIUH 1
31 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHNYECKUE COSAMHEHUS, UX OMOJIOrMYECcKOe 3HAUCHHE. |
IMenTnael
32 benku kak IpUpoAHBIE BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS 1
33 OCHOBHBIE TOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCTMHEHU 1
34 OcHOBHBIE METO/IbI CUHTE3a BEICOKOMOJIEKYIISIPHBIX coeuHeHuil. [lmacTmaccsl, kayuykH, |
BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 34




11 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka
Bcero

1 XUMHYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAs KOH(UTYpaIHsi aTOMOB 1

) [Tepuonuueckuii 3akoH u [leprnoanueckas cucreMa xumuyeckux 3nmemeHToB 1. M. Menneneena, 1
HX CBSI3b C COBPEMEHHOM TEOPUEHN CTPOCHUS aTOMOB
3aKOHOMepHOCTI/I N3MEHEHHUS CBOMCTB XUMHUYECKHUX DIIEMEHTOB U UX COGI[I/IHGHI/II\/'I Io rpynmnamMm nu

3 nepuoaaM. 3HaueHUE NEePUOTUUECKOTO 3aKOHA M CUCTEMbl XUMUYECKUX AieMeHToB J[. M. 1
MeHeneeBa B pa3BUTUU HAYKU

4 CrtpoeHue BeniecTBa. XuMU4ecKas CBs3b, €€ BUAbl; MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM 1
cBs3u. Bonopoanas cBs3b

5 BanenTtHocTb. DnekTpooTpuniaTeabHOCTh. CTENEeHb OKUCICHHS. BelecTBa MOJIEKYIIPHOTO U 1
HEMOJIEKYJISIPHOTO CTPOCHHUS

6 ITonstue o AUCTICPCHBIX CUCTCMAX. WUctunnueie u KOJUIOUAHBIC PACTBOPHI. MaccoBas JOJIs1 1
BEILIECTBA B pacTBOPE

7 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMIECKUX CoeTMHEeHNN. | eHeTnIeckas cBs3b 1
HCOPTraHNYCCKUX BCUICCTB, PAa3JIMYHBIX KJIACCOB
Knaccudukamnms XuMuaeckux peakiiii B HEOpraHUIECKON M OPraHUIeCKON XUMHH. 3aKOH

8 COXPAaHEHHUS MAcCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAIllCHUs YHEPTUHU NPU XUMUYECKUX 1
peaxkuusax

9 Ckopoctb peakiuu. OOpaTuMble peakiini. XUMHUECKOE pABHOBECUE 1

10 [TpakTrueckas padota Ne 1. «BnustHue pa3nuanabx GakTOPOB HA CKOPOCTh XMMHUYECKOM |
peakuum»

1 DnekTpouTHdeckas aucconuanus. [louarue o Bomopoanom nokaszarene (pH) pactBopa. Peakiuu |
MOHHOTr0 oOMeHa. ['uaponn3 opraHn4eckiux U HEOPraHNYeCKUX BEIECTB

2 OKHCIUTENEHO-BOCCTAHOBUTEIbHBIC peakiuu. [IoHsATHE 00 2TEKTpOIH3e pacIiuiaBOB U PaCTBOPOB |

coJien




13 Konrtponsnas padora no pazneny «TeopeTnueckue OCHOBbI XUMHH» 1

14 Mertaiubl, ux noyioxenue B [lepuoguyeckoii cucremMe xummudeckux snemeHToB 1. 1. Menneneesa |
1 0COOEHHOCTH CTpOoeHHUs1 aToMOB. O011He (hru3nyeckre CBOMCTBAa METAIIOB

15 CnuiaBbl METAIIIOB. DJIEKTPOXUMUYECKUH P HANIPSYKEHUH METAIIIIOB 1

16 XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METANIOB (HATPU, KalIuil, KalbI[Ui, MarHuii, amlOMUHUI) U |
HUX COeIUHEHUN

17 XHUMUYECKUE CBOMCTBA XpOMa, MEAN U UX COCAMHEHUI 1

18 XHUMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX COSTMHEHUN 1

19 [TpakTrueckas padota Ne 2. "Pemienne skcriepuMeHTANBHBIX 33/1a4 110 TeMe «MeTautbi»" 1

20 Hewmerasl, ux nonoxenue B llepruoauyeckoi cucreMe XUMUYECKUX IeMeHTOB []. H. |
MenzeneeBa 1 0COOEHHOCTU CTPOEHUSI aTOMOB

71 du3nyecKkue CBONCTBA HEMETAIUIOB. AJIJIOTPONHSI HEMETAIIOB (Ha IPUMEpE KUCI0POa, CEpBHI, |
docdopa u yraeponaa)

22 XHUMUYECKUE CBOKMCTBA TaJIOT€HOB, CEPhI U UX COCAUHEHMI 1

23 XuMHUYECKUe CBOMCTBA a30Ta, pocodpa 1 UX COeTUHEHUN 1

24 XHWMUYECKUE CBOMCTBA YIIIEpOaa, KPEMHUS U UX COCAUHEHMI 1

25 [IpruMmeneHne BaXXHEUIINX HEMETAIUIOB U UX COCTMHEHUN 1

26 O06o001enre u cucTeMaTu3alys 3HaHui mo Teme «HemeTtambr». BerauciaeHus mo ypaBHeHUSIM |
XUMHUYECKHUX PEAKUNN U TEPMOXUMHUUYECKUE PACUETHI

27 [TpakTrueckas padota Ne 3. «Pemenne skcniepuMeHTAIBHBIX 3a71a4 1o TeMe "HemeTammbr"» 1

28 KonTponpHas paborta mo Temam «Metamibl» u «Hemetamb» 1

29 Heoprannueckue u opraanueckue KUciaoTel. Heoprannueckne u OpraHn4ecKue OCHOBAHUS 1

30 AmMdoTepHbIE HEOPraHUYECKNE U OpraHNYeCKHe COeIMHEHUs. | eHeTHnIecKas CBI3b |
HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB

31 Ponp xumum B oOecrieueHnN HKOJIOTHIECKOM, JHEPTETHISCKON U MUIIIEBOM 0€30MMacHOCTH, |
Pa3BUTUHU MEAUIUHBI

32 [IpencraBnenust 06 OOIMKX HAYYHBIX MPUHIIUIIAX TPOMBIIUICHHOTO TOTYyYEHUS BAXKHEUIITUX 1




BCIICCTB

33

YenoBek B MUpPE BELIECTB U MaTEPHATIOB

34

XuUMHSA U 310pPOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

e Xumus, 10 xknacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011eCTBO
«M3marensctBO «lIpocBemienne»
* Xumus, 11 knacc/ Pynzutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011eCcTBO

«M3marensctBO «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






