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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero ooOpa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHON TPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), npencrabieHHbix B  DeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBatenpHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHoro mnpeamera «Xumusi» B o0Opa3oBaTeNbHBIX opraHu3amnusx Poccuiickoii
denepanuy, peanu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX IOJNOKeHUN «CTparernn pa3BuTus Bocnutanus B Poccuiickoi
Oeneparuu Ha niepuos a0 2025 roma» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1eit ctparerun oOydeHusl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
KoHnentyaibHbie TosiokeHuss ®I'OC COO o B3auMOOOYCIOBIECHHOCTH IICJICH,
COZIepKaHUsI, PE3yJIbTaTOB OOy4YeHUs U TPEOOBAaHWN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, OJIy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHOM  OpraHu3alui, SBISETCI HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)KUT 3aBEpIIAIOIIAM JTAllOM peaM3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IICHHOCTEH, TMPHUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOro o0Opa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4yeJloBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3MI0POBBI0 W TPUPOAHOW cpeae. Peammsyercss Xxummueckoe oOpa30BaHUE
00ydJaronmxcsi Ha YpPOBHE CPEIHEro OOIero oOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMera «XHUMHS», COJEPKAHHE M TIOCTPOCHHE KOTOPOrO OIPEIEIEHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHEHU(PUKH HAYKHM XUMHH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXKe C Yy4ETOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickont @enepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbHON KYJbTYPHI.
Ona BHOCHUT CBOU BKJIaJl B (DOPMHPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE IEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3BMOXKHBIMU 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOMN YacTbI0 MUPOBOI KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEHITHOTO
Tpyda M KHU3HU KaXaoro ujeHa oOmectBa. CoBpeMeHHas XUMHA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBjcHa Ha pELICHUE
r100anpHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTHsI YEJIOBEYECTBA — ChIPHEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B coorBercTBHM C OOmMMM LENSIMA W NPUHIHUIAMH CPEIHEro OOIIEero
oOpa3oBaHus coaepxanue npeamera «Xumusa» (10—-11 kimaccel, 0a30BbIN YPOBEHb
U3YyYEHHUs) OPUEHTUPOBAHO NMPEUMYILIECTBEHHO HA OOILEKYIbTYPHYIO IOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK UM i1 BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIIEIIHOIO BKJIIOYEHHUS B JKW3Hb COLIMYMA, NPOJOJDKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBngomiuMu  npeaMeTa  «XuUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmiass ¥ HeOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZIepKaHHsI KOTOPBIX SBIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWW MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHHUEM 3HAHUW U3 OONICH XUMUM) U
OpraHn4eckon xumuu. GOopMUPOBAaHME NAHHOW CHCTEMBbI 3HAHUM IIPU U3YYEHUH
npeaMera o0OecreyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0  MHOIoo0Opasus
BELIECTB HA OCHOBE OOILIUX MOHATHH, 3aKOHOB U TEOPUIA XUMUH.

Crtpykrypa coaepxanusi KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQOpMHpOBaHA B MpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K H3Y4YEHHIO Yy4eOHOro marepuana u 0OyCIIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHHM BEIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
IpEJICTaBICHU O CTpoeHMH BemecTB. CBeleHUs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTMBHBIX COCOUHEHHNM. B Kypce OpraHnyecKkoM XUMHM IIOJIY4YalOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIACCH(PUKAIMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUSI, 0 XUMHUECKOU PEAKIINH.

[Tox HOBBIM yIrJiOM 3peHHs B IHpeaMmere «XuMus» 0a30BOro YpOBHS
paccMaTpWBaeTCs H3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (HAaKTOJIOTHMUECKHE CBEIACHHS O BEIIEeCTBaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» OOYyYaroIIMMCS TPEAOCTABISIETCS. BO3MOYKHOCTh OCO3HAThb 3HAYEHHE
NEPUOANYECKOIO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JOIMUECKUX IO3ULIMM,



riy0’ke TOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o01aromIei 10 0ObACHSIOMIEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEAKIHUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 xkimaccoB
AIIEMEHTAMHU COJACPKaHMs, WUMEIOUUMH KYJIbTYPOJOTUYECKUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENIbHONW W MPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBAaThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OpUMEHATh €€ JUIA TONOJIHEHUSI 3HAHUM, pEIIEHUS HWHTEIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanue yueOHOro
npenMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS] OPUEHTHPOBAHO  HA
dbopMupoBaHrue y 0OYyYaroOmIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJISi TTOHWMaHUS
dunocopckux uped, Takux Kak: MaTepualbHOE EIUHCTBO HEOPraHMYECKOro U
OpraHUYECKOTO0 MUpa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUH MYTEM OKCHEPUMEHTA U
pelieHusi MPOTUBOPEYMH MEXKAY HOBBIMU (akTaMH U  TEOPETHUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHKUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX IpobdiieM, a
TakKe MpoOJieM cOepexeHUs: YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUIA U MaTepPUAJIOB.

B muaHe pemenus 3anad  BOCHUTAaHUS, pPAa3BUTHUA U COLMAIM3ALUU
0o0y4aromuXxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K OMPEICICHUIO
COJlEp’KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEOIIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUJAOB JACATENBHOCTU: PpEIICHUS TNpoOsieM, TOHUCKAa, aHaau3a M
00paboTku nHpopMannu, HEOOXOTUMBIX IJIs MPUOOPETEHUS ONBITA MIPAKTUYECKON
U HCCJEIOBATEeNIbCKON JEATENIbHOCTH, 3aHUMAIOUICH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenojiaBaHUs XUMUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHEr0 00111ero o0pa3oBaHusl, MpU ONPEACIICHUN
COJIep)KaTeIbHOM XapaKTEPUCTUKU IeJNed HU3y4eHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEIbHOCTH 4Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOJMYECKOW TOYKH 3PEHHUS TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3ydyeHUus
npeaMeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHs TJABHBIMM LIETSIMU W3Y4YCHHs MpEaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUWA Kak BaKHEUIIECH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHbI U TEOPUH XUMHH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH OCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HUCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX ITO3HAHUS
BEUIECTB M XUMHUYECKHX peakuuid, HEOOXOIUMBIX JUIsI HPHOOpETEHUs
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHX SIBJICHHIA,
UMEIOLINX MECTO B MPHUPOJIE, B IPAKTHUECKOMN U MOBCEAHEBHON KU3HU;

e DPa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM  XHMHUYECKOIO 3KCIEPUMEHTA, COOJIIOJEHUEM  IIPaBUI
6e30macHOro OOpaIIeHUs ¢ BEIEeCTBAMH.

Hapsiny ¢ atum, coneprkarenbHas XapaKTepUCTHKA IeJIel U 3a7a4 U3YYCHUS
npeaMeTa B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CHUCTEME CpENHEro odiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIEH CTENeHW OTHAETCS  MPEANOYTEHHE
NPAKTUUECKONM KOMIIOHEHTE COJAep)KaHUA OOydYeHHUs, OPHEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHU3aliy, BIAICIOIIETO HE
HAaOOpOM 3HaHUM, a (YHKUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU HU
YMEHMSIMU aKTUBHOT'O IOJIyYEHHs 3HAHUU U MPUMEHEHUS UX B peajbHON JKU3HU
JUISL pEIICHUS] TPAKTUYECKUX 3a/1au.

B cBa3u ¢ 3TUM npu M3yYeHHHM MpeaMeTa «XUMHUS» JIOMUHHUpYIOLIee
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3aauu, KakK:

ajanrtanus o0yJaromMxcsl K yCJIOBUSAM JIMHAMUYHO Pa3BHBAIOIIETOCS MUDA,
(GOpMUPOBAHHE  HWHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

(dopMupoBaHue 'y OOyyaroUMXCs KJIKOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMEIOUIMX YHUBEPCAJIBHOE 3HAUYEHHUE [UIsl Pa3IMYHbIX BUJOB
JESTENIbHOCTH: PelIeHusl nmpo0jeM, oUcKa, aHalu3a U 00paboTku MHGPOpMAIUH,
HEOOXOJUMBIX Ui TNPUOOPETEHHsI OMbITa JAESATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B II03HAHMM XHMHM, a TakXKe U1 OLEHKH C [O3ULUN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPELLY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIC
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOWCKA U aHalIu3a yu4eOHOU H
HAYYHO-TTOMYJISIPHON HHPOPMAITUN XUMUYIECKOTO COICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOIIOAATeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HANpaBICHHOCTH XHUMHH, €€ BaXXHOW POJHM B PEIICHWH TI00ATBHBIX MpodiIeM
PaIMOHATFHOTO MPUPOIOIOIB30BAHHMS, TTOTIOJIHEHHSI SHEPTETHUECKUX PECYPCOB H
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BaHUS IMOJIYYCHHBIX 3HAHUM IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yuebHOM mnane cpemgHero oOmero oOpa30BaHUSI MPEAMET «XUMHSD)
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEeAMETHOHN obnactu «EcTecTBeHHO-HAyIHBIC
IPEIMETHD».

OOmiee Ynciio YacoB, OTBEIEHHBIX ISl M3YYCHUSI XUMHHU, Ha 0a30BOM YpOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COJEPKXAHUME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€CKON XUMUM

[IpenmMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHATOB. Te€opus CTPOEHUS] OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT010)KeHHI. CTpyKTYpHBIE (hOPMYJIIBI
OpraHMYeCKHUX BemecTB. [omonorusi, wu3zoMepus. XuMH4YecKas CBSI3b B
OPraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPaTHBIC CBA3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKUX BemiecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHHM (cucTeMarhyeckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHENIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHHWE ¢ oO0pa3llaMh OpPraHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTraHWYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

Yraesopopoasl

AJNKaHBl: COCTaB W CTPOEHUE, TOMOJIOTMUECKMH psa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENIN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelleHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TOJYy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psil. DTUIICH U MPONUIEH —
MPOCTEUINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMd, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTyYEeHUE U IPUMEHEHHE.

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

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUI psijl. AllETHIICH
— MPOCTEHIIMIA TpeICcTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (U3UYECKUEe WU
XMMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMSI, TaJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), MOJIyYeHUE U IPUMEHECHHUE.

Apensl. berzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMUS U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOdyYenue u npumeneHue. TOKCUYHOCTD



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

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrocoObl nepepaboTku HEeTH:
IEPETOHKA, KPEKUHI (TEpMUYECKHH, KaTaquTH4eckuil), nuposu3. [IpoaykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs] BEUIECTB M UX IPEBpAllCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuétnrie 3agaun.

Boluuciaenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJINYECTBA MCXOAHOIO BELIECTBA WM NMPOAYKTA PEAKLIHH IO W3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MIPOYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4yecKkue coeJMHeHUs

[IpenenpHble OOHOATOMHBIE COUPTHL. METAHON W DJTAHOJ: CTPOCHHE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHUEe. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBMEe METaHOJIa M ATaHOJIAa HA OPTraHNU3M YEJIO0BEKA.

MHOroaToMHbpl€  CHOUPTBL. OJTWICHIJIMKOJIb W  T[JIMUEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHAasl peaklds Ha MHOI0AaTOMHbIE cHupThl). [lelicTBue Ha
OpraHu3M yesnoBeka. [[pumenenne rauuepruHa U STHIICHTJIUKOJIA.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE M XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genomna.

Anpnerupl U Kemowuwvl. DopManplaerui, alUETAIbAECTUN.  CTPOCHHE,
dusznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMH ), IOJyYCHHE U IPUMEHEHNE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs U
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOMCTBA,
oO1ue Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U MpUuMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI Kak MPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCTIOT. MbljIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIEE ACHCTBHE.

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



YrneBompl:  cocTtaB, KjacCH(UKAIUsS ~ yriaeBoAoB  (MOHO-, JU- U
nosmcaxapuibl). [ r0k03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe U XUMHYECKHE CBOWCTBA (B3aUMOJACHUCTBHE C
ruapokcugom Menu(Il), oxkucienue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. @otocunte3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHUYECKHME CBOWMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB W HUX MPEBpaIleHU:
poBeJcHUE, HAOJMIOJEHNE U OINMCAHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerngoB (OKuUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammozeiicTBue Kpaxmanaa C HOIOM),
POBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Brbluuciaenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU 0 U3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MIPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

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

benku kak npupogHBIE BBICOKOMOJEKYISpHBbIE coeAuHeHus. llepBuunas,
BTOpUYHAs U TPETUYHAs CTPYKTypa O€IKOoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpAallMsl, KAYECTBEHHBIE PEAKIIMK Ha OCJIKU.

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MPEBpaIleHU:
HaOJII0/IEHUE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB MpU
HArpeBaHuM, LIBETHHIC PEAKIIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUS

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIpHas
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAUHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHEHCALU.

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB U HUX MPEBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesxnpenMeTHbIE CBA3H.



Peanmm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3yUYEHUHN OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAy4YHbIX MOHATHM, TaK W NOHSATUH, SBISIOIIMUXCS CUCTEMHBIMHU JUISl OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O HUKIIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE IOHATHS: SIBJICHUE, HAYYHBIA (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(UKaIus, MepUoIUMIHOCTh, HAOIIOACHHE,
U3MEPEHHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DPHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3MUECKUE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
bepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, IOJIE3HbIE UCKONIAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PpPAaUMOHAIBHOIO IUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
VICKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUN dJeMeHT. AToM. Sapo aroma, H30TONBL. DIJIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOI0B. INEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

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

Crpoenue BeliecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJISIpHAs U TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). BomopoaHas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATENIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemecrBa MOJEKYyISIpHOTO M HEMOJEKYJSIPHOIO  CTPOCHHMs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

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

Xumuueckass — peakuus. Krnaccupukanuss  XMMHUYECKHMX — peakuud B
HEOPTaHUYECKOM M OPraHUYECKON XHMHUHU. 3aKOH COXPAHEHHMSI MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QakTopoB. OOpaTuMbIC
peakuuu. XuMHYECKOe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

Dnextpomtryeckas aucconuanus. CuiabHbIC U ciiadbie dnekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTPaJIbHasl, IETOYHASI.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabiun «llepuoanueckas cucreMa XuMuueckux snementoB Jl. U.
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PEMIETOK, HAOIOICHUE |
OTIMICaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3I0KEHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, OMPENEIICHUE CPEALl PACTBOPOB BEUIECTB
C TOMOIIBI0 YHUBEPCAJIBHOTO MHAUKATOpPA, PEAKIUU HOHHOIO OOMeHa),
IIPOBEJICHUE NIPAKTUYECKON paboThl «BiusHue pa3znuuHbiXx (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUID.

Pacuérnbie 3anaumn.

Pacu€tel 10 ypaBHEHMSAM XHUMHYECKHX pEakUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIIOJIb30BAHUEM IIOHATHUS «MacCOBas
JIOJIs1 BELLIECTBAY.

Heopranunyeckasi Xumus

Hemeraiutel.  [lonmoxenne HemerauioB B llepuoandeckoit  cucreme
xumudeckux snemeHToB [I. Y. MenpeneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAIOB (Ha MpuMepe
KHCIIOpOJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, ymiepoga U KpeMHHSI) U MX  COEAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIMUX KUCIIOT, BOJOPOAHBIX COCTMHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHECHUM.



Meramel. [lonoxenne meramnos B Ilepmoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMOB MeTayuioB. O0mme gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIIOB.

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

OO1ue cnocoObl moiyuyeHus: MeTawioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUSI BELIECTB W MX IPEBPALLCHHIA:
U3y4YeHUEe KOJUIEKIMU «MeTamibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTAILHBIX 3ajad4, HAaOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuétnrlie 3agaun.

Pacuérel maccel BemecTBa MM 00bEMA Tra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KM3Hb

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

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIIAX  [POMBIILIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHMIECTB M MATEPHUAIOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTtepuasbl, KOHCTPYKIHOHHBIE MAaTEpualbl, KpPACKH, CTEKJIO, KEepaMuKa,
MaTepualibl JJIsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MUHEPAJIbHBIC
yaoO0peHus.

XUMHST W 3J0pOBBbE YEJIOBEKA: MNPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuia 0E30MaCHOTO KCIIOIB30BAHUS MPEMApaTOB OBITOBOM XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanmst  MeXINpeaMETHBIX  CBSI3eM MNpU  HM3yYeHUHW  OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHATHH, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTIEIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (pakT, rumoresa, 3aKoH,
TEOpUsl, aHallM3, CHUHTE3, KiacCUPUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusuka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHUE BEITUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOcHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3WCTBEHHOE ITPOU3BOJICTBO, IHIEBAs
MPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUaioOB,
AIIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJarmMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TOpeAMeTHbIM). HayuyHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

B cooTrBeTrcTBUM C CHCTEMHO-NIEATENBHOCTHBIM TMOJXO0JIOM B CTPYKTYype
JMYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro
o01rero 00pa3oBaHMs BBIICICHBI CICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAOIIMMHUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIIPEIETICHHIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATEIbHOCTH HEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMHU, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[N ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yJdbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO O0OIIecTBa, MPUHATBIMH B OOIIECTBE
HOpMAaMH ¥  TPaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMH  MpOIEeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJarImxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronumxcs Mo peajn3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUSI 00YYaAIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHUS K 3aKOHY W MPABOMOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TPU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BBITOJIHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH IOHMUMaThb M IPUHUMAThb MOTHUBBI, HAaMEPEHHUs, JIOTHKY H
apryMEHThI IPYI'MX IPU aHAIU3E Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHUU;

YBO)KEHUsI K IPOILECCY TBOPUECTBA B OOJACTH TEOPUU U INPAKTUYECKOTO
IPUMEHEHUS XHMMHHU, OCO3HAHMsI TOTO, YTO JOCTHUKEHMSI HAyKU €CThb pe3yJsIbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHUKOB;

UHTEpECa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU U IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBBIX JTOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAallUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3ULMI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUNA ITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 310poBOro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TpaBuil 0e30MacHOro OOpallleHHus C BEIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH,

NOHMMAHUA UEHHOCTH TPAaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS MOCIEACTBUM M HENPUATHS BPEAHBIX NMPHUBBIUEK (YHNOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYrMX BHJAX
NESITENIbHOCTH;

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



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

YBaXEHUS K TPYLY, JIOASIM TPyJAa U pe3ysbTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBanus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHMMAaHHUA TJI00AJBPHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSHUS
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKCHUM XUMUU ISt
pELIEHHs BOIIPOCOB PAllMOHAIIBHOTO PUPOJOTNIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOJIHON cpeie, YMEHHs] MPOTHO3UPOBATH HEOIArONpPHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJM4yusl Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IOPAaKTHKE, CIOCOOHOCTH U YMEHHS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUH
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

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

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKd, OCO3HaHus e€ poid B
(GbOopMHpPOBAHUU PALMOHATIBLHOTO HAYYHOIO MBIILIEHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHusl 00 OKpyKaloleM MHUpE Kak O €IMHCTBE MPUPOJbI U YeJIOBEKa, B
NO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHWHd MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJIS  COBPEMEHHOM
UMBWIN3ALMU: B €€ TIyMaHWCTHYECKONM HANPABICHHOCTH W BAXXHOM pOJM B
CO3JJaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJIBTYPbI, PEIICHUU TJI00AIbHBIX MPOOIJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, NMUILIEBON U
HKOJIOTUYECKON ©O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 0OECIEYEHHM YCIOBUMN
YCHEIIHOTO TPyAa U OSKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIETr0 MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOUECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCSI MJaHHBIX C LEJNbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XHUMHUYECKHE 3HAHUSA IS
pelieHust npo6JieM B peabHbIX KU3HEHHBIX CUTYaIIUAX;

UHTEepeca K MO3HAHUIO U UCCIIEI0BATEIbCKON e TEIbHOCTH;

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

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3MyHbIX cdepax mpodeccrnoHaNbHOMI
JESITEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeamera «XHMHs» Ha
YPOBHE cpeaHero o0I1iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble i1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIONIUXCS
MEKTUCIUILITMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIINEC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PUKY METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIIC0OBAaHUE, HAOJIOICHUE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecreunBaroIne dbopmupoBanue GyHKIIMOHAILHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUaroIuXCs;
CIIOCOOHOCTH oOyuaromuxcs HCIIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JIEUCTBYS B IIO3HABATEIILHON U COLMAILHOU MIPAKTHUKE.

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

OBJanenue YHUBEPCAJIbHbIMHU Y4€eOHBIMU No3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpOBaThL  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpPUBAT;

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

MCIOJIB30BaTh IMPU OCBOCHWUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BAaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEPHHM I KIACCH(PUKAIMK BEHICCTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYMHHO-CIEJACTBEHHBIC CBSI3U MEXIYy H3y4acMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKACHUSI (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIC TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiMy — MPU PElIEHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
IIPUMEHSTh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

bopMyIMpOBaThH LIEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSTEIHHO C(OPMYyIMpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOIO IUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpoIriecca, CaMOCTOSITEIBHO IPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpPOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNUSA,
COCTaBJISATh 0OOCHOBaHHBIM OTYET O IPOJIEITAaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM
NESATEeILHOCTH, MPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlady, MPUMEHEHUIO Pa3IuYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ nnopmanueii:

OPUEHTHUPOBAThCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTEpHETa), aHaMM3upOBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
IIPEJCTABIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(GopMyIupOBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMMOW JJIS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPENIETIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HUCIOJIb30BaHUS HHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U PA3IMYHBIX [IOUCKOBBIX CUCTEM;

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

UCIIOJb30BaTh HAy4yHBIM s3bIK B KayecTBE CpeAcTBa IHpu padoTe ¢
XMMHMUYECKON MH(pOpMALUEil: NPUMEHATh MEXIpeAMETHbIE ((pusuueckue u
MaTEMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpEeBUATYpPbI, HOMEHKIATYPY;

UCIIONIb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUAMM:

3aJ1aBaTh BONPOCHI 0 CYLIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ Juajiora u/uim
JIUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEJIOKEHHOMN 3a/1a4uu;

BBICTYIIaTh C TPE3CHTALMENl pe3yJIbTaTOB IO3HABATEIBHON JIEATEIBHOCTH,
IOJIyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUYECKON padOThI M0 HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
o pe3yjbTaTaM MHPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHCHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
JeSTENIbHOCTD, OMpefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJrOpuT™M ACUCTBHHA MpuU
BBINIOJJTHEHUM Y4YE€OHBIX W HCCIIEJOBATENbCKUX 3aJad, BbIOMpaTh Hauboee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C YYETOM IIOJY4YEHMsI HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHan3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUS»
OTPaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJIM XUMHM B TIO3HAHUM SBJICHUU



opuponbl, B (HOPMHpPOBAHMM  MBIIUIEHUA H  KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIMe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opMmyisa (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIIEPOAHBIN CKelleT, (PyHKUMOHAIbHAs TIpyMIa,
paauKal, U30Mepusi, U30Mepbl, TOMOJOTMYECKUH psiJl, TOMOJIOTH, YIJI€BOJOPO/IbI,
KHACJIOPOX M a30TCOAEpIKALIMe COCIUHEHUS, MOHOMEp, IOJUMEDP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTinepoBa, 3aKOH COXpaHEHHUS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE IOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH H
0€30MacHOM HCIOJIb30BAaHWN BA)XHEUIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATH,
YCTaHABIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MIPH
ONMCAHUM COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COCUHEHU;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY MJIs
COCTaBJICHUS] MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XHMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEINA MOJIEKYJ OPraHMYECKMX BELIECTB ISl WJUIFOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS];

c(OpMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONPEACIIEHHOMY
KJaccy/Tpynmne CoeQUHEHUN (YIrJIeBOIOpOJbl, KHCIOPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckoi HoMeHkiarype (IUPAC), a Takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKHUX BEUIECTB (STWIJIEH, IPOIUJIEH, AalETUIIEH,
ATWJIEHIJIMKONb, TJIMUEPHUH, (EeHOJ, QopMalbIerull, aueraibAerull, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIPENEIATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COSAMHEHMSIX (OJMHAPHBIE U KPAaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. BytiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIWICH, alleTHJICH,
Oyramguen-1,3, merunOyragueH-1,3, OeH307, METaHO], ATAHOJ, STUJICHTJIUKOJb,
IJIMLEPUH, (PEHOJI, alleTalbJIerul, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEX]y HUMU YPaBHEHHMSIMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEAKIUN ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboOTKH U
PaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHU TMPOBOJUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOIYKTA
peakuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAQJE€Th CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMHUYECKUX SIBICHUN (HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PpELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BElIeCTBAMU M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOATH MTPaBUJIa MOJIB30BAHUS XUMUYIECKON
nocyAod M J1abopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBujia OOpalIeHHs C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIbITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIIOIHATH XUMHYECCKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, MOJTyUYCHHE
STWJIICHA W W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTraHUYECKHX
BEIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIC PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BCIIECTBAMH H JTAOOPATOPHBIM OO0OPYJIOBAaHUEM, WIPEICTABIATH PE3YIbTAThI
XUMUYECKOTO SKCIEprMeHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJIM3UPOBATh XUMHUYECKYIO
uH(popMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWIa  DKOJIOTHYECKHU
II€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3JI0POBbS M OKPYXKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KUBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAlICHUsT HX BPEIHOIO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIst 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYEeCKUX

bopmyiL.
11 KJIACC

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

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
OpupoAbl, B (POPMUPOBAHUU MBIUUICHHS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToIl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYyJid, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KOBaJIeHTHas, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUHUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKON peakUuHd, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHbBI (TEOpHUs
ANIEKTPOJIMTHYECKOM aucconManuu, nepuoguyeckur 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHHUsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHA S3BIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PAaKTOJIOTMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U OE30MMaCHOM HCIOJb30BaHNU BOKHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M X IIPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMysl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUM,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAK, raméHas
U3BECTh, HETalIEHasi U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XHUMUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOJAOPO/IHASA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasd,
MOHHAs!, METAJUTMYECKas), XapakTep Cpelibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCIUHCHM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh MPUHAJJIEAKHOCTh
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OINpEeAeNEHHOMY KacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

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

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJieMeHTOB |—4 mnepuonoB Ilepuonnueckoil CcUCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHOJIb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «IHEPTreTHUYECKHUE YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MX COCIUHEHUM
10 TIepruoIaM | rpyimmaM lleppoanyueckon CUCTEMbI XUMUYECKHUX 31eMeHTOB /J[. M.
Menpeneena;

cOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYILIECTBOBAHUE TI'E€HETHUYECKOW CBA3M MEXKIY HEOPraHM4EeCKUMU
BEILIECTBAMH C IOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHbBIM IpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILUIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHUS DJIEMEHTOB, 00OpPaTHMOCTH
peaKIMK, YYacTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA Pa3IUYHBIX
THUIIOB, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIMii HOHHOTO 0OMEHa, y4nUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAThH
OTBITHBIM MyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OPMUPOBAHHOCTh ~YMEHHMI  PacKpblBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyuHbIX (DAKTOPOB; XapaKTEp CMEIICHU XUMUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHETro Bo3aeicTBus (npuHuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYEHUs CEpHOW KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJACTABICHUN 00 OOIIMX HAYYHBIX NPUHLUIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO IPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUH NPOBOAWUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MaccoBas JOJisl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcC€ MM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLMU
BELIECTB, TEIJIOBOIO 3((eKkTa peakuMu Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBMila MOIb30BAHUS XUMUUYECKON
nocyAol M J1abopaTOpHBIM OOOpYyIOBAaHMEM, a TaKKe IpaBuUia OOpalleHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBINOJHATH XHUMHUYECKUN
HKCMEPUMEHT (Pa3/IoKEeHHUE MEPOKCHIAa BOAOPOJa B IMPUCYTCTBHH KaTalln3aTopa,
ONpEeZICNICHUE CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTb XMMHUYECKOM pEaKlMH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakluuu Ha cylbdar-, kapOoOHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 IO
temam «Metamis» U «HemeTtamnel») B COOTBETCTBHHM C MpaBUIAMH TEXHUKH
Oe3omacHOCTH IpHU OOpallleHUH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYI0BaHUEM,
IOPEJICTaBIATh PE3YyJIbTaThl XUMHUYECKOIO OSKCIEpPUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX pPEAKIUl U (OPMYyIUPOBATH BHIBOJBI HAa OCHOBE
ATHUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHPOpMALIMIO, IOJYyYaeMyH0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTBa MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTUX);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWIa  DKOJIOTHYECKHU
II€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3JI0POBbS M OKPYXKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHBIIECHHUS WU
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronuxcsi ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJIICHUI;

JUISL CIENbIX M CHAa0OBUASIIUX OOY4YalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYECKUX

bopmyi.
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