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AHHOTaUUs K padoyeii nporpamme
1o y4eOHOMY NpeaMeTy
Xumus
(Yyriay0JieHHBIH YPOBEHb)
10-11 kaacc

HOpMaTI/IBHble JAOKYMCHTBI

Pabouast mporpamMmMa 1o XMMHUH Ha YPOBHE CpeIHETO 0011ero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
®DenepanbpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit deneparum»,
TpeOOBaHMH K pe3yibTaTaM OCBOSHHS (erepalbHOil 00pa30BaTeNbHONW MPOTPaMMBlI CPEIHETO
obmrero ob6pasoBanusa(®OIl COO), mnpexacrarieHHbix B DemepaqbHOM T'OCYIaPCTBEHHOM
obpazoBarensHOM cTaHgapTe COO, c¢ yuérom Konmnenuwu mpemomaBaHusi y4eOHOTO IpenMeTa
«Xumus» B 00pazoBaTesbHBIX Opranuzanusx Poccuiickoit @enepanny, peann3yonx OCHOBHbIE
o0Opa3oBaTeNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJOKEHHH «CTpaTeruy pa3BUTHsI BOCIUTAHHS B
Poccutickoit @eneparnun Ha nieprox a0 2025 roga» (Pacnopsokenue [IpasurensctBa PO ot 29.05.
2015 Ne 996 - p.).

[Ipuka3 Munrnpocsemenns Poccum ot 12.08.2022 1. Ne 732 «O BHeceHWH W3MEHEHHUH B
(enepanbHBIA rOCYAapCTBEHHBIH 00pa3oBaTeNbHBIN CTaHAApT cpeaHero oOiero oOpa3oBaHMUs,
YTBEpKICHHBIN MMpUKa3oM MuHHCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit @eneparun ot 17
mast 2012 roga Ne 413y,

[Ipuxa3 Munnpocsemennss Poccum ot 18,05,2023Ne 371 «OO6 ytBepkaeHuu GenepaibHOi
00pa3oBaTeIbHOM MPOrpaMMbl CpeAHEro 001Iero 00pa3oBaHMs»

Ilenn u 3amaun

XWUMHs Ha ypOBHE YTITyONEHHOTO N3y4IEHUsI 3aHUMAET Ba)KHOE MECTO B CCTEME ECTECTBEHHO-
Hay4HOTO oOOpa3oBaHms ydammxcs 10—11 xmaccoB. M3yueHwe mpemmera, peannzyemMoe B
yCIOBHSIX UG GEPSHIIMPOBAHHOIO, MPOGMIBHOIO  O0yYeHHs, MPU3BAHO OOECICYUTh
00111e00pa3oBaTeNnbHYI0 ¥ 00IMIEKYIbTYPHYIO ITOJIOTOBKY BBITYCKHUKOB HIKOJIBI, HEOOXOIUMYIO
JUIS ajanTalid UX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM JKH3HM B COLIMYME, a TaKKe IS
MIPOJIOIDKEHNUS 00YUYEHNUS B OPraHU3aIAX MPo(eccnoHAIFHOT0 00pa30BaHus, B KOTOPBIX XUMHUS
SIBJISIETCSI OJTHOM M3 MPHUOPUTETHBIX AUCIHILIUH.

B mporpaMme mo XMMHM Ha3Hau€HHE TpenMeTa «XUMHS» IOJydaeT IT0APOOHYIO
HHTEPIPETalliI0 B COOTBETCTBUU C OCHOBomomaramoummu nonoxeHusmu PI'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH II€JIEH, COAepKaHus, Pe3yIbTaTOB 00y4eHHs ¥ TPEOOBAHUH K YPOBHIO
MOJITOTOBKH BBIMTYCKHUKOB. CBUAETEILCTBOM TOMY SIBIISIFOTCSI CJIC/YIOLIHME BBINOJHSIEMbIE
MPOrPaMMOM M0 XUMHUHU (QYHKIHH:

*  “HGOPMAIIMOHHO-METOMYECKAs, peaju3alys KOTOpOH oOecrneyrBaeT —I10JIydeHHUE
MPE/ICTABICHUS O ENsX, COJlepKaHUH, OOLIel CTpaTeruy OOy4YeHHUs, BOCIIUTAHUSI M Pa3BUTHS
o0ydJaromuxcst CpeICTBaMH IPeIMETa, H3y4aeMOoro B paMKax KOHKPETHOTO PO QHIIs;

*  OpraHU3alMOHHO-IUTAHUPYIOIIAs, KOTOPas MpeayCMaTpuBaeT OIpelelieHnue: MPHHIUIOB
CTPYKTYPHPOBAHHS H TIOCIIEIOBATEILHOCTH U3yUYeHHsI y4eOHOTO MaTepuasa, KOJIMYECTBEHHBIX 1
KaueCTBEHHBIX €ro XapakTepHCTHK; MOJIXOJ0B K (OPMHPOBAHHIO COAEPKATEIBHON OCHOBBI
KOHTPOJII M OLEHKH 00pa3oBaTeNIbHBIX IOCTIKEHHH OOYYaloIuXcsi B paMKax HTOTOBOM
aTTecTanuy B popMe eIMHOr0 rocyAapCTBEHHOIO SK3aMEHA 110 XUMHH.

[Tporpamma aist yriryGIEHHOTO U3yUESHUS] XUMHH:

* yCTaHaBJIMBaeT MHBAaPUAHTHOE NPEJIMETHOE COJEpPIKaHue, 003aTeNIbHOE sl U3YUYEHHS B
paMKax OTIEIbHBIX MPOQHIIEH, MpeayCMaTpUBAET PACTIPEAEICHHE H CTPYKTYPHPOBAHHE €r0 110
KJIaccaM, OCHOBHBIM COZIEpIKaTelIbHBIM JIMHUSIM/pas/iesaM Kypea;

* 1aéT NMpHMEpPHOE paclpesesieHne Y4eOHOrO BPEMEHH, PEKOMEHAYEMOIo Ul H3y4YCHUs
OTZEJBHBIX TEM;

* IpemyIaracT MPUMEPHYIO MOCIEA0BATENFHOCTD U3yUeHUST y4eOHOTO MaTepraia ¢ y1€ToM
JIOTHKH TIOCTPOEHUS Kypca, BHY TPHIIPEMETHBIX U MEXKIIPEIMETHBIX CBSI3EH;

* MaéT METOAMYECKYI0 WHTEpIpETAlHio Ieldeld M 3a7ad H3y4eHHWs IpeaMera Ha
yriIyOnEéHHOM YpOBHE C Y4YETOM COBPEMEHHBIX INPUOPHTETOB B CHCTEME CPEJHEro OOIIero
00pa3oBaHMsI, COAEPKATEIbHONH XapakTEPUCTHKU IUIAHHPYEMBIX pE3YJIbTaTOB OCBOCHUS
OCHOBHOH 00pa3oBaTeNIbHOM IporpaMmbl CpeiHero ooOmero o0pa3oBaHHs (JIMYHOCTHBIX,
METaNpeIMETHBIX, IPEIMETHBIX), a TAKKE ¢ y4ETOM OCHOBHBIX BUJIOB yueOHO-TI03HABATEIBHBIX
JIeWCTBUI 00ydaroIerocs 10 OCBOSHUIO COJlEPKaHUs IIPeIMETa.

[To BceM Ha3BaHHBIM MO3MLUSAM B IIPOrpaMMe 110 XUMHHU HPEIyCMOTPEHA ITPEEeMCTBEHHOCTh
¢ o0y4eHreM XUMHH Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHys. 3a pe/ieiaMy YCTaHOBICHHOH
MPOTpaMMOil IO XUMHHU 003aTeNbHOM (MHBApUAHTHOM) COCTABISIOMIEH CONlepKaHU Y4eOHOTO
npeaMeTa « XXMM 0CTa&Tcss BOSMOXHOCTB BEIOOpA €ro BapHaTUBHOM COCTABIISIONIEH, KOTOpast
JIOJDKHA OIPEAENIATHCS B COOTBETCTBUM C HAIIPaBJIEHUEM KOHKPETHOro poduiis 00yueHusI.
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B cootBercTBUH ¢ KOHLENTYyaabHbIMU NoJ0KeHUsIMU OT'OC COO o Ha3HaUYE€HUHU MPEAMETOB
6a3oBoro m yriyOon€HHOro ypoBHeEH B cucteMe auddepeHupoBaHHOTO 00ydeHHUS Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMs XMMHUSI HA ypOBHE yriIyOJIEHHOrOo HM3y4eHHs HallpaBlieH Ha
peaTn3aIiio IPeeMCTBEHHOCTH C TIOCIEAYIOMIUM STAIIOM TIOIYIeHUS XUMIIECKOT0 00pa3oBaHUs
B paMKax M3y4YeHHUs CIIELUAIBHBIX €CTECTBEHHO-HAYYHBIX M XMMUYECKHX AMCIUIUIMH B By3aX U
OpraHHu3alusIX CpelHero MpoQecCHoHaNbHOr0 o0pa3zoBanus. B 3Toii cB3M n3ydyeHue npeamera
«XUMHS» OPUSHTUPOBAHO NPEHMYIIIECTBEHHO HA paclIMpPEHUE U yriTyOJICeHHE TEOPETHIECKON U
MPaKTUIECKOH MOJATOTOBKM OO0YYaIOIINXCs, BRIOPABIIMX OMpPeneIEHHbIN MPOoQiib 00ydeHus, B
TOM YHCJIE C MCPCHCKTHBOH IOCICAYIOMEro MONYYCHAS XHUMHUYECKOTO O0pa3oBaHUsS B
opraHuzanusax npodeccruonaibHoro odpasoBanus. Hapsay ¢ atum, B ceete TpedoBanuit ®I'OC
COO K IUIaHUpyEeMBIM pe3yibTaTaM OCBOCHHUS (ereparbHOW 00pa3oBaTEBHON MpPOTpPaMMEI
cpenHero o0miero oOpa3oBaHWsl U3y4YEeHHUE IMpenMeTa «XHMHUS» OPUSHTHPOBAHO TaKKe Ha
pemIeHue 3aa9 BOCIIATAHNS U COITUAIBHOTO Pa3BUTH 00yJaroUIixcs, Ha (POPMUPOBAHHE Y HUX
OOIICUHTEIUICKTYaIbHBIX YMCHHUN, YMEHHI pallMOHAIH3ANN y4eOHOro Tpyaa U 0000IIEHHBIX
Croco0OB NESITETHPHOCTH, IMEIOIIIX MEKIUCITUILTMHAPHBIHN, HAATIPEIMETHBIA XapaKTep.

CocrapnsromMy penMera «XHMHUS» Ha YpOBHE YIIIYOJNEHHOrO H3YYEHHS SIBIISIOTCS
yray6nénnasie Kypesl — «Opraanyeckas xuMus» u «OOmas 1 HeopraHudeckass xums». [lpn
OTIpEJIeJIeHUH TIOAX0/I0B K OTOOpY M CTPYKTYPHOW OpraHM3aluH COJAEPXKaHUsS 3TUX KypCOB B
MporpaMMe o XUMHUH 332 0CHOBY NpHHATH monoxernss GI'OC COO o paznmmuusx 6a30BOro u
yri1yOnE€HHOTO YpOBHEH U3yUYeHUs ITpeaMeTa.

OcHoBY conepxanus KypcoB «Opranudeckast Xumus» 1 «O01as u HeopraHndecKass XUMUsD)
COCTaBJISIET COBOKYITHOCTB ITPEAMETHBIX 3HAHUI M YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO
W3yYeHHUs TMpeaMera. OJTa CHUCTeMa 3HAHWH IIONydaeT OIpeNe€HHOE TEOPETHIEeCKOe
JIONIOJIHEHHWE,  TIO3BOJISIIOLIIEE  OCO3HAaHHO  OCBOMTH  CYIIECTBEHHO  OONBIIMHA  00BEM
(axTonornueckoro marepraia. Tak, Ha yriyOJIEHHOM ypOBHE U3y4eHUs MpeaMeTa odecrieueHa
BO3MOKHOCTh 3HAYHTEIFHOIO YBEIMYCHUS OOBEMa 3HAHWH O XHMHUYECKHX ODJIEMEHTaX H
CBOMCTBaX MX COCTUHECHUI HAa OCHOBE PACIIMPEHMS U YIIIyOJIEeHUS MPEACTaBICHUN O CTPOCHUHU
BEIIECTBA, XMMHUECKOH CBSI3M M 3aKOHOMEPHOCTSX MPOTEKaHUS PEAKIMH, PACCMAaTPUBACMBIX C
TOYKH 3pCHUA XUMHUYECKON KUHETUKH U TEPMOJUHAMUKU. I/I3yquHe NEPUOANYCCKOTO 3aKOHA U
[lepnomudeckoif  CHCTEMBI ~ XHMHYECKHX DIIEMEHTOB  Oa3WpyeTcss Ha  COBPEMCHHBIX
KBaAaHTOBOMCXAaHUYCCKUX MPEACTABJICHUAX O CTPOCHUHN aToOMa. XuMuyeckas CBsI3b O6’b§ICHHeTCH C
TOYKH 3PEHUS YPHEPTeTHUECKUX U3MECHEHHH MpH €€ 00pa30BaHIH U pa3pPYIICHUH, a TAK)KE C TOUKH
3peHus] MEXaHU3MOB e€ 00pa3oBaHusl. 3yuyeHne THIIOB peakuuii JonoaHseTcss (JOpMUPOBAHHEM
MPECTaBICHAN 00 AIIEKTPOXUMHYECKUX IPOIECCaX M IJIEKTPOIHM3E PACIUIaBOB M PACTBOPOB
BElleCTB. B Kypce opraHumueckoil XMMHU IIPU PACCMOTPEHUM DPEAKIMOHHOW CHOCOOHOCTH
COCIMHEHUH ynensercst ocoboe BHUMaHMAE BOIIPOcaM 00 IIEKTPOHHBIX 3¢ (dekTax, 0 B3aUMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX 1 MEXaHU3Max PEeaKIHi.

Ocoboe 3HadeHHEe MMEeT TO, YTO Ha COJepKaHHe KypCOB XUMHHU YIIyONEHHOTO ypOBHS
M3y4YEeHUs! JUIA KJIAacCOB OIPEAEIEHHOTO Npoduist (IJaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JOMOJHEHUH K OOIIel cucTeMe IMpeAMETHBIX 3HAaHWW) OKa3BIBAIOT BIMSIHNE CMEKHBIC
npeaMmetsl. Tak, HampuMep, B COICPXKAHWW TIpeIMeTa sl KIacCOB XHMHKO-(H3UIECKOTO
npoduiis Oobiloe 3HaYeHHe OyIyT UMETh JIEMEHThl Y4eOHOro MaTepHaa 1o oOlei XUMHUH.
[lpu w3ydeHww mpeaMeTa B JaHHOM CIIydae akKICHT OyAeT cIellaH Ha OOIIHOCTH METOIOB
MMO3HAHHS, OOLUTHOCTh 3aKOHOB M TEOPHH B XMMHUH U B (M3HMKE: aTOMHO-MOJICKYJISIpHAs TEOpus
(MonexymsipHast Teopus B (PH3HMKE), 3aKOHBI COXPAaHEHWS MAacCchl W DJHEPTUH, 3aKOHBI
TEPMOJIMHAMHUKH, JIEKTPOJIN3a, IPEJCTABICHNSI O CTPOCHUH BEILECTB U JPYToe.

B 10 xe BpeMs B comepKaHHWH MpeaMeTa I KIaCCOB XUMHUKO-OMOIOTHIECKOTO TPOQHIIL
OonpIIMiA yaeapHBINA Bec OyleT UMETh OpraHuueckas XuMus. B 3ToMm ciydae mpeocTaBisieTcst
BO3MOKHOCTH [UTSI 60JIee 00CTOATEIIEHOTO PACCMOTPEHUS XUMHYECKOH OpraHU3alii KISTKH KaK
OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOH BXOIAT, K IIpUMEPY, TaKHe CTPYKTypHBIE
KOMIIOHEHTHI, KaK JUMHUIBI, OENKH, yriIeBOAbl, HyKJIEHHOBBIE KHCIOTHI M npyrue. [Ipu sTom
3HAHMS O COCTaBe M CBOMCTBaX IpEICTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CITy>KaT OCHOBOH [T N3yUSHHSI CYITHOCTH MPOIECCOB (POTOCHHTE3A, ABIXaHHSI, THIICBAPEHIIL.

B mnmane QopmMupoBaHMS OCHOB HAy4YHOIO MHPOBO33PEHHUS, OCBOEHHS OOIIEHAYYHBIX
METOZIOB TIO3HAHUS 1 OIBITA TPAKTUYECKOTO MPIMEHEHHSI HAyYHBIX 3HAHUK U3y4YeHHeE TIpeIMeTa
«Xumus» Ha YrIayOJNEHHOM YPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3IX C Y4YeOHBIMHU
MpeaMeTaMu, BXOAAIINMH B COCTaB MPEIMETHEIX o0macTelt « EcTecTBeHHO-HAaydHBIE TPEIMETED,
«Maremaruka 1 nHopmaTiKa» u «PyccKuii I3bIK U IMTEpaTypay.
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[pu u3ydyeHun yueOHOro nmpenaMeTa « XMMHUsD Ha YTiTyOJIEHHOM YPOBHE TaKXkKe, KaK Ha YPOBHE
OCHOBHOT'O M CpeJHEro o0mero odpazoBanus (Ha 0a30BOM YpOBHE), 3aadell IepBOCTEIICHHOM
3HAYMMOCTH SIBIIICTCS (POPMUPOBAHHE OCHOB HAyKM XHMHUHM Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTHYECKON AEATEIHHOCTH YEIOBEKa M OJHOTO W3 KOMIIOHEHTOB MHPOBOH
KyJIbTypsl. PemeHne 3Tol 3aaun Ha yriyOJIEHHOM YPOBHE M3YUYCHHS MPEAMETa IPEAIoaraet
peanu3aluio TaKuX Leyel, Kak:

* (opMHpOBaHHUE TPEICTABICHUA: 0 MATCPUATEHOM CAMHCTBE MHpPA, 3aKOHOMEPHOCTSX U
MTO3HABAEMOCTH SIBJICHUH MTPHUPOIBI, O MECTE XUMHUH B CUCTEME ECTECTBEHHBIX HAayK U €€ Bemymieit
pom B OOECIEYCHWH YCTOHYHMBOTO pa3BUTHS UEIOBEYECTBA: B PCHICHUU IPOOIEM
9KOJIOTHUECKOH, YJHEPTeTUUECKON 1 MHUIIEBON OE30MMaCHOCTH, B Pa3BUTHH MEAUIIMHBI, CO3TaHUU
HOBBIX MAaTEPHUANOB, HOBBIX HWCTOYHHKOB OJHEPTrUH, B OOCCIICUYCHHU PaNHOHAIBHOTO
MIPUPOJIOTIOIB30BaHHUs, B HYOPMUPOBAHUU MUPOBO33PEHHUs U 001 KyIbTyphl YEJIOBEKA, a TAKKe
9KOJIOTHIECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0OPOBBIO U IIPHUPOTHON Cpeae;

* OCBOGHHUE CHUCTEMBbl 3HAHUM, JIeKAUMX B OCHOBE XUMHYECKOH COCTaBJISIOLIEH
€CTEeCTBEHHO-HAyYHOU KapTHHBI MUpPa: (PyHIaMEHTAIBHBIX NOHSITHIA, 3aKOHOB U TEOPHH XMMUH,
COBPEMEHHBIX Hpe}lCTaBﬂeHI/lﬁ O CTPOCHHHU BCUICCTBA HA pPa3HbIX YPOBHAX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaMOJIEKYJISIPHOM, O TEPMOIMHAMHYCCKUX W KHHETHIECKUX 3aKOHOMEPHOCTSIX
MPOTEKaHUS XUMHUYECKUX PEeaKlUi, 0 XMMHUYECKOM PaBHOBECHHU, PACTBOpPAX U JUCIEPCHBIX
cucTteMax, 00 OOIIMX HAYYHBIX IMPHUHIIAIIAX XUMUIECKOTO TPON3BO/ICTBA;

* (¢opmupoBaHHE Yy O0OyYarOIIUXCS OCO3HAHHOTO IMOHUMAHHS BOCTPECOOBAHHOCTHU
CHUCTEMHBIX XHMHYECKUX 3HAHUHU I OOBSICHEHUS KITIOYEBBIX HJICH M MPOOIIEM COBPEMEHHOU
XUMHH, JUIS OOBSICHCHHSI W TPOTHO3UPOBAHMS SIBJICHUN, UMEIOIIUX CCTCCTBCHHO-HAYUYHYIO
MPUPOIY; TPAMOTHOTO PEUICHHS MPOOIIeM, CBA3AHHBIX C XUMHEH, IPOTHO3HUPOBAHUS, aHATIH3a U
OIICHKH C TIO3HIIUHI IKOJOTHYECKON 0€30IaCHOCTH TOCIEACTBUAN OBITOBOI M IMIPON3BOICTBCHHOM
JACATCIBbHOCTHU YCJIIOBCKA, CBSI3aHHOM C XHUMHYECKUM IMpOU3BOJACTBOM, HCIIOJIb30BAHUEM U
nepepadOTKOH BEIIECTB;

e yriyOneHue TPeJNCTaBICHUA O HAYYHBIX METoJaX IIO3HAHUS, HEOOXOIUMBIX Ui
MpUOOPETEHU YMEHUI OPUCHTUPOBATHCSA B MUPE BEIICCTB U OOBSICHEHUS XUMHUYCCKHX SIBJICHUH,
HUMCIOIIUX MECTO B ITPUPOAEC, B HpaKTH‘IeCKOﬁ JCATCIIBHOCTHU U HOBC@HHEBHOﬁ JKU3HU.

B muame peammzanmuu TEPBOOYEPEIHBIX BOCIHUTATENHFHBIX W PA3BUBAIOMIMX (DYHKIHIA
I[EJIOCTHOW CHUCTEMBI CPEIHEro 0O0IIero o0pa3oBaHMs NMPU U3YyUCHHH HpeAMeTa «XUMHs» Ha
yTIyOIIEHHOM YPOBHE OCOOYIO aKTYaIbHOCTh IPHUOOPETAIOT TaKKE LENH U 3a/1a9H, KaK:

* BoCHUTaHUE YOSXKIEHHOCTU B MTO3HABAEMOCTH SIBJICHUH MPUPOJIBI, YBAKEHHS K IPOLIECCY
TBOpYECTBa B 00JaCTH TEOPETUIECKUX W MPHUKIATHBIX UCCIEAOBAaHUN B XUMHH, (HOPMHIPOBaHTIE
MHUPOBO33PEHHUS, COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

* pa3BHTHE MOTHBAIMU K OOYyYEHHIO W TO3HAHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIO H
CaMOBOCIIHTAHHUIO Ha OCHOBE YCBOCHUS OOIIEUCIIOBEYCCKUX [ICHHOCTEH;

* Ppa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX H TBOPUYECKHUX CIIOCOOHOCTEH
oOygaromuxcs, (OPMHUPOBAHHE Y HHX CO3HATCIHFHOI'O OTHOIICHUS K CaMOOOpPa30BaHHIO H
HETPEepbIBHOMY 00Opa30BaHUIO KaK YCIIOBHIO YCHEITHOW MPO(eCCHOHATHHONH M OOIIECTBEHHOM
JIESITeTbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3[IOPOBBIO M IMOTPEOHOCTH B 3I0POBOM
obpase KU3HU;

* (opMHpPOBaHHWE YMEHHA M HABBIKOB pPa3yMHOTO IIPUPOJOINOJIE30BAHMS, PA3BUTHE
IKOJIOTHUECKON KYJIbTYPBI, MPUOOpPETEHHE OMbITa OOIIECTBEHHO-TONE3HONH 3KOJIOTHYECKON
JICSITETbHOCTH.

Mecrto y4aeOHOTO
npeaMeTa B yueOHOM IUIaHe.

OO01wee Yreino 4acoB, MPEAyCMOTPEHHBIX LI H3y4YeHHs XMMHIH Ha YTIIyOJICHHOM YPOBHE CPEIHEro
obero obpazosanust, cocrasiser 204 gacos: B 10 xiacce — 102 yaca (3 gaca B Hezneno), B 11
knacce — 102 gaca (3 vaca B Heiemo).

Cpok peanuzanuu Ba TOJIA
paboueil mporpamMmbl
bazoBeiit/  mpoduiIbHBII/ YrayOeHHbIH

yTITyONeHHBIH Kypc

Hcnonp3yemsrii  yaeGHO-
METOIUYECKUN KOMILIEKT

Xumus, 10 kmace/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., Jlyaun B.B.; mon pemakumeit
Jlynuna B.B., O0mecTBo ¢ orpaHnueHHON 0TBETCTBEHHOCTHIO «JPODA»; AKIMoHepHOE 00LIECTBO
«3parenscTBO «IIpocBenienue»
Xumus, 11 kmace/ Epemnn B.B., Kyssmenko H.E., [lpoznoB A.A., JIlynun B.B.; mon penakumeit
Jlynuna B.B., O6mecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «/JPODA»; AkunoHepHOE 00IIECTBO
«M3narenscTBO «IIpocBenieHue»

OJEeKTPOHHBIE PECYPCHI

Peamuzanus pabodeld mporpaMMbl TpeaycCMaTpHBAeT NPUMEHEHHE DSJIEKTPOHHOTO OOydYeHUs |
VICTAaHIIMOHHBIX 00Pa30BaTCIBHBIX TEXHOJIOTHIA.
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[TnaHupyeMbie pe3yibTaThl
OCBOCHHS y4ebHOro
HpeaMeTa 00uecmeosHanue

10-11 xnacc (yenybnenmwiil

ypogens)

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
OBIIECTBO3HAHHUIO HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBMM € CHCTEMHO-ZAESTENBHOCTHBIM MOAXOJAOM B CTPYKTYypEe JMYHOCTHBIX
pe3yJIbTaToOB OCBOCHUS NpeMeTa « XMMUS» Ha yPOBHE CPEIHET0 001Iero 00pa3oBaHMsI BBIIEIEHBI
CIIEyIOLIME  COCTABISIONIME:  OCO3HAHWUE  OOYyYalOUIMMHUCS  POCCHHCKOW  Tpa)KIaHCKOM
UAECHTUYHOCTH; TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIILHOCTH M CAMOOIIPEIENICHNIO; HAJTUKE
MOTHBALlMK K OOY4YEHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCS PYKOBOJCTBOBATHCS
NPUHATEIMA B OOIIECTBE INpaBHJIaMH W HOPMaMmM IIOBEJCHUS; HAJIMYHE IPaBOCO3HAHUS,
9KOJIOTUYECKOMN KYJIbTYPBbI, CHOCO6HOCT]) CTaBUTD LCJIN U CTPOUTDH ) KU3HCHHBIC I1JIaHbI.

JIMuHOCTHBIE pe3yIbTAThl OCBOCHHUS MpenMeTa « XUMUSD) OTPaXKaloT chOpMUPOBAHHOCTH OIBITA
MO03HABATEIbHOW W TPAKTHYECKOW JeATeNIbHOCTH O0Oy4YalolmuXcsi B IPOLECCEe peaan3aluu
00pa3oBaTeNbHON JEATEITBHOCTH.

JInyHOCTHBIE pe3yIbTAThl OCBOCHHUS MpenMeTa « XUMUsD OTpaxatoT chopMUPOBAHHOCTH OIBITA
MIO3HABATENbHOW M TPAKTUYECKOW JEATEIbHOCTH OOYYaIOIIMXCS B IIPOIECCE pealn3aliu
00pa3oBaTeNbHOI JEITENLHOCTH, B TOM YHCIIE B YaCTH:

1) TpaXkJaHCKOTO BOCITUTAHUS:

OCO3HaHUsI OOYYarOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IIPaB M OO0S3aHHOCTEH, YBaKCHHUS K
3aKOHY U TPaBOTOPAAKY;

IIPECTABIICHNUS O COLIMAIBHBIX HOPMAaX M NPABMIIaX MEXKJIMYHOCTHBIX OTHOLICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATENBHOCTH IIPHU CO3JAHMU YYEOHBIX IPOEKTOB,
penIeHny ya9eOHBIX ¥ TO3HABATENbHBIX 33/1a4, BBITIOJHEHIH XUMHUECKAX HKCIIEPUMEHTOB;

CcOoCcOOHOCTH MOHMMATh M MIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY M apIyMEHThI APYTUX MPHU
aHaJIM3€ Pa3IMYHBIX BUIOB YU€OHON IESTENbHOCTH;

2) MaTpUOTHYECKOTO BOCTIUTAHHS:

LICHHOCTHOTO OTHOIIEHHS K HCTOPUIECKOMY M HAyYHOMY HAcJEIHUIO OTCUYECTBEHHOW XUMMH;

YB@XEHHUS K IPOLECCY TBOPUYECTBA B OOJACTH TEOPUH M MPAKTHYECKOTO MPUIOKEHUS XUMHUH,
OCO3HaHUS TOTO, YTO JAaHHBIE HAYKH €CTh PE3yJbTaT JJIUTEIBHBIX HAOMIOACHUH, KPOIIOTINBBIX
OKCICPUMEHTAJIbHBIX IMTOUCKOB, ITIOCTOAHHOI'O Tpyaa y‘{éHLIX U MPAaKTHUKOB,;

MHTEpEeca M MO3HABATEIBHBIX MOTHBOB B MOIYYEHHHU U MOCIEAYIONIEM aHAIN3€¢ HH(OPMAIH O
NIePEIOBBIX JIOCTHXKEHUSIX COBPEMEHHOIN OT€YEeCTBEHHOI XHUMUM;

3) IyXOBHO-HPABCTBEHHOTO BOCTINTAHHUS:

HPABCTBEHHOT'O CO3HAHMSI, ’TUYECKOT O IOBEACHUS;

CIOCOOHOCTH OLICHWBATh CHUTYAllWH, CBS3aHHBIC C XUMHUYECKUMH SIBJICHUSAMH, W NPUHUMATbH
OCO3HAHHBIE PEIICHHsI, OPUECHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IEHHOCTH;

FOTOBHOCTH OLIEHUBAaTh CBOE TIOBEJEHME U IIOCTYIKM CBOMX TOBapHIIEd ¢ MO3ULUN
HPaBCTBEHHBIX ¥ IIPABOBBIX HOPM H € YYETOM OCO3HAHUSI [TOCIIEACTBHH IOCTYIIKOB;

4) popMupoBaHHS KyJIBTYPHI 37J0POBBSI:

MOHUMAHUsL IEHHOCTeH 370poBoro u Oe3omacHOro oOpasa JKH3HHM, HEOOXOJUMOCTH
OTBE€TCTBCHHOI'O OTHOHIICHUS K CO6CTBCHHOMy q)HSH‘ICCKOMy 1 IICUXUYCCKOMY 310POBbIO;

coOJIoieHHs TPaBMII OE301IaCHOTO OOpAIIEHNs C BEIECTBAMH B OBITY, TOBCEHEBHOM XKH3HU, B
TPYAOBOU JI€ATEIbHOCTH;

MTOHUMAHUS IIEHHOCTH MPAaBWJI HHANBHIYAIFHOTO M KOJUIEKTHBHOTO OE30I1aCHOTO MOBE/ICHHS B
CUTYalUAX, YTPOXKAIOUIUX 3J0POBBIO U JKU3HU JIOACH;

OCO3HAHUS TIOCJIEACTBHA W HENPUSATHS BPEAHBIX TPHUBBIYEK (YMOTPEOJICHUS aJIKOTOJI,
HapKOTHKOB, KypeHHs);

5) TpyZIOBOTO BOCIIHUTAHUS:

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  y4eOHO-MCCJIEJOBATEIbCKOW  JIESTENILHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUIECKON M APYTHX BUAAX ACATECIBHOCTH;

YCTAHOBKH Ha aKTUBHOE y4acTHE B PEIICHUH IIPAKTHUECKUX 3a/1a4 COL[MAIbHON HAallPaBIEHHOCTU
(B paMKax CBOETO Kjiacca, IIIKOJIbI);

MHTEpeca K NPaKTUYeCKOMY M3y4YEHHUIO MPOQEeccHil pa3iuiHOro poja, B TOM YKCJIEe Ha OCHOBE
MIPUMEHEHHS TIPEIMETHBIX 3HaHUH 110 XUMHU;

YBaKEHHUS K TPYAY, JIOASIM TPyAa U pe3yJibTaTaM TPYJIOBOH JEsITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYaTbHON TpacKTOPUH 0oOpa3zoBaHus, Oymymien
npodeccuu 1 peann3aniy cCOOCTBEHHBIX KU3HEHHBIX TUIAHOB C yYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEW K XUMHHU, HHTEPECOB 1 MOTPEOHOCTEH 001IeCTBa;
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6) PKOJIOTMYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKH LIEIecO00pa3HOro OTHOMICHHS K IIPHPOJIE KaK HCTOYHHKY CYIIECTBOBAHUS KU3HI
Ha 3emie;

MMOHMMaHU TJIOOANBHOTO XapakTepa SKOJIOTHYECKUX MpOoOJeM, BIHMSIHHAS 3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHME IPUPOJHOM U COLMATIbHON CPeJIbl;

OCO3HaHUuA HCO6XOJII/IMOCTI/I HUCITIOJIB30BAaHUA JIOCTI/I)KGHI/Iﬁ XUMHUU [JI1 pCIICHUS BOIIPOCOB
panroHaIBHOTO MPUPOJIONIOIF30BaHNS;

AKTUBHOT'O HEMPUATUS AEHUCTBUM, IPUHOCIIINUX Bpe OKPY’Kalollel NMpUPOAHON cpene, yMEHUs
MIPOTHO3UPOBATH HEOJIAT ONIPUSATHBIC SKOJIOTHYECKHUE TIOCICACTBUS MPEIIPUHIMACMBIX JCHCTBUIH U
MPeAOTBpALIaTh UX;

HAIAYHAS ~ PAa3BUTOTO JKOJOTMYECKOTO MBIIUICHUS, OKOJOTHYECKOW KYJIbTYpPhI, OIBITA
JIEATENBHOCTH  3KOJIOTMYECKOM  HAIpPaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCA HMHU B
MMO3HABATENHHOM, KOMMYHUKATUBHON U COIMAJIBFHOW MPaKTHUKE, CHIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTHUBOCTOSITH UICOIOTUH XeMO()oOHH;

7) ICHHOCTH HAYYHOT'O TIO3HAHUS:

MHUPOBO33pEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOLIECTBEHHON
MIPAaKTHKH;

MOHUMAHUs CHEeUM(pHUKM XUMHHM KaK HayKd, OCO3HaHHs e€ poimu B  (OPMHPOBAHUU
palMoOHATFHOTO HAYYHOTO MBIIIICHHUS, CO3JAHUN IIETIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHUpE KaK O €JMHCTBE NPHUPOJBI M YEIOBEKa, B MO3HAHMHM HPUPOJHBIX 3aKOHOMEPHOCTEH U
pemeHnn mpodaeM COXpaHeHHsI TPUPOIHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0cO0OH 3HAYMMOCTH XUMHH ISl COBPEMEHHOW NMBWIM3alWU: B €€
TYMaHHCTHYECKON HaIpaBIIeHHOCTH M Ba)XHOM pOJM B CO3JAaHWM HOBOH 0a3bl MaTepUalbHOU
KyJIBTYpBI, B PEUICHUH INIOOAJIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBO,
SHEPreTUYeCKON, MHIIEBOM M OKOJOTMYECKOH 0e30MacHOCTH, B Ppa3sBUTUH  MEIHLIUHBL,
00ecIie4YeHnH yCIOBUH YCIENTHOTO TPYyIa M SKOJOTHIECKH KOM(OPTHOHN JKU3HU KAXKIIOTO WICHA
o0111ecTBa;

€CTECTBEHHO-HAY4YHO! ITPaMOTHOCTH: TIOHMMaHUS CYIIIHOCTH METOIOB MO3HAHMS, NCITOIb3YEMBIX
B CCTCCTBCHHBLIX HaAYyKax, CIOCOOHOCTH HCIIOJIL30BATH MoJIydyacMbI€ 3HaHUA I aHallu3a U
0OBSICHEHUS SABIICHUH OKPYXKAIOIIETO MUPA M MPOUCXOIAIINX B HEM M3MCHECHUH, YMEHHS AeaTh
000CHOBaHHBIE 3aK/IIOUYECHUS Ha OCHOBE Hay4YHBIX ¢)aKTOB U HUMCHOIIUXCA MOAaHHBIX C IECJIbIHO
MTOJTYYCHHS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSATENIFHO HCIOJIb30BaTh XUMHYECKUE 3HAHWS Ul PELICHUs MpolieM B
peaTbHBIX JKU3HEHHBIX CHTYalUsX;

MHTEpeca K O3HAHUIO, HCCIIeI0BATEIbCKON AEATEINbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHIO M caMOOOPa30BaHMUIO, K aKTHBHOMY
MOJTY4YEHHIO HOBBIX 3HAHHUH 110 XMMHUH B COOTBETCTBUH C )KN3HEHHBIMH NOTPEOHOCTIMHY;

HHTepeca K 0COOEHHOCTSIM TPyZAa B Pa3IUUHBIX cepax MpodhecCHOHATBHOMN NeSTETFHOCTH.

METATIIPEJIMETHBIE PE3VJIbTATBI

MeranpeaqMeTHble pe3yJibTaThl OCBOCHHS IPOrPaMMBbI 110 XMMHUHM Ha YPOBHE CPEIHEro oO0IIero
00pa30BaHus BKIIOYAIOT:

3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PECHUS OOYYAIOUIUXCA MEKAUCIUIUIMHAPHBIC
(MexnpeaMeTHbIe) 00IeHAYYHbIe MOHITHS, OTPaKafOIINe IETOCTHOCTh HAyYHOH KapTHHBI MUpa
u cneumbm(y METOAOB IMO3HAHUSA, UCITOJIB3YEMbBIX B €CTCCTBCHHBIX HayKax (MaTepI/ISI, BCHICCTBO,
9HEPIHus, SBJICHHE, MPOLECC, CUCTEMA, HAyYHbBIH (DaKT, NMPHUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTS,
3aKOH, TEOPHs, UCCIIE0BaHNE, HAOTIOCHHE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

YHUBEpCAIbHbIC Y4eOHbIC JCHCTBHS (IIO3HABaTeNbHBIC, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC),
obecrnieunBarone GopMIUpoBaHre (YHKIMOHAILHON I'PAaMOTHOCTH M COL[HAIBHON KOMIIETEHIH
o0yJaromuxcs;

CIIOCOOHOCTD o0y4aromuxcs HCIIOJIb30BATh OCBOCHHbBIE MEKANCIMIUIMHAPHEIE,
MHPOBO33pPEHUYECKHE B3HAHUS W YHUBEpCAIbHbIE Y4eOHbIC IEHCTBHA B IIO3HABAaTEIBHOM U
COLMAJIbHOM TPaKTHKE.

MeranpenqMeTHbIe  pe3yJbTaThl  OTPAKAIOT — OBJAJACHHE  YHHUBEPCAJIbHBIMH  y4eOHBIMH
TI03HABaTEIbHBIMH, KOMMYHHKATHBHBIMU M PETYJISITUBHBIMH JAEHCTBUSIMH.

[To3HaBaTenbHBIC YHUBEPCATHHBIC YICOHBIC CHCTBUSL
1) 6a30oBbIe TOTUYECKUE IEHCTBUS:
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CaMOCTOATENIFHO  (OPMYJIMPOBaTh W  aKTyaJM3MpoBaTh IpolineMy, paccMarpuBaTh €€
BCECTOPOHHE;

OIIPEENIATh LEeTH NeATeIbHOCTH, 3a/1aBasi IapaMeTphl U KPUTEPUH WX JOCTHXKEHHSI, COOTHOCHTD
PE3yNbTaThl JEATENHHOCTH C TIOCTABJICHHBIMH LIEISIMH;

UCIIOJIb30BATh IIPY OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBILIUICHHS: BBIJIEISTH XapaKTepHbIe
IIPU3HAKU MOHATHI 1 yCTaHaBJIMBaTh UX B3aMMOCBA3b, UCII0JIB30BaTh COOTBETCTBYIOIIUC ITOHATHA
JUIsl OOBSICHEHHS OTAEIBHBIX (JaKTOB M SIBIICHHH;

BBIOMpATh OCHOBAHUS U KPUTEPHU JUIA KNacCU(UKALNH BEIIECTB U XUMHIECKUX PeaKIuii;

YCTaHABIMBATH IPUINHHO-CIICACTBEHHBIC CBA3M MEX/Y U3YIaeMbIMHU SIBIICHUAMH;

CTPOUTH JIOTHYCCKHUE PACCYKICHUA (I/IHI[yKTI/IBHLIe, JACAYKTHUBHBIC, I1O aHaHOFI/II/I), BBISABIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATh BHIBOABI U
3aKJIFOYCHUS;

MIPUMEHSATH B ITPOIIECCE TIO3HAHMUS UCIIOIB3YEMbIE B XUMUH CHMBOJIMUECKHE (3HAKOBBIE) MOAEIH,
MpeoOpa3oBbIBATh MOJICJIBHBIC MPEJCTABICHUAS — XUMHUYECKHIA 3HaK (CHMBOJ) DIIEMCHTA,
XUMHUUecKas (opMyia, YpaBHEHHE XHMHYECKOW peakmuu — TMpH pEIIeHHuH Yy4eOHBIX
MO3HABATCIIbHBIX U MPAKTUYCCKUX 3a4a4, MIPUMEHATh Ha3BaHHBIC MOACJIbHBIC ITPECACTABJICHUS I
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aEMBIX BEIIECTB U XMMUYECKUX PEAKIUH.

2) 6a3oBbIe UCCIIEIOBATENbCKUE NEHCTBUS:

BJIaJCTh OCHOBAMU METOAOB HAYYHOTO TIO3HAHUS BEIECTB U XUMUIECKIX PEAKIIUI;

(opMyITHpPOBaTH LIEJHN U 33241 HCCIIeI0BaHHS, UCIIOIb30BaTh IIOCTABICHHBIE U CAMOCTOSITEIILHO
c(hopMyIMPOBaHHbIE BOIIPOCHI B KAYECTBE HHCTPYMEHTA IIO3HAHUS M OCHOBBI IJIs1 (JOPMHUPOBAHUS
THITOTE3BI 110 TPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

BIAJCTh HABBIKAMH CaMOCTOSATENILHOTO IUIAHHPOBAHMS M IPOBEACHHUS  YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHs HAOJIONATh 3a XOJIOM IIPOIEcca, CaMOCTOSTENBEHO
MPOTHO3UPOBATh €ro pe3yibrar, (OpMyJIUpoBaTh OOOOLIEHUS M BBIBOABI OTHOCHTENBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEIOBAHMS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJETAHHON
pabore;

NIPUOOpETaTh ONMBIT YYEHHYECKOH MCCIIEA0BATEIILCKON U TIPOSKTHOW AEATEIBHOCTH, TPOSIBIATH
CHOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSATEILHOMY MOMCKY METOJIOB PELICHUS TIPAKTUYECKUX 3a]1a4,
MIPUMEHEHHIO PA3INYHBIX METO/I0B O3HAHMS.

3) pabota ¢ uHpOPMAITUCIi:

OPHEHTHPOBATHCS B Pa3IMUHBIX MCTOYHMKAX HHGOpMAnuu (HAyYHO-MOMYJSIPHAS JIUTEPATypa
XMMHYECKOTO COJIep)KaHHs, CIIPaBOYHbIE MOCoOusi, pecypchl IHTepHeTa), aHaIM3HpOBaTh
MHQOPMANMIO pAa3NUYHBIX BHIOB M (OPM MPEICTaBICHHSA, KPUTUYECKH OIICHUBATH €&
JIOCTOBEPHOCTb M HENIPOTHBOPEUUBOCTE;

(opMyITHpPOBATH 3aIPOCH! U MPUMEHSTH Pa3JIMIHBIE METOBI ITPU MOUCKE M 0TOOpE MH(OPMAIHH,
HEoOX0AMMOH JUIsl BBIIOJIHEHHMS Y4€OHBIX 33J1a4 ONPEAeIEHHOTO THIIA;

puoOpeTaTh OMNBIT HCIONB30BAHUS HMH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAaNbHYI0 (OpMy TpeAcTaBieHUS HH(POpMaIu (CXEMBI,
rpaduKy, TuarpaMMBbl, TaOJIHUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BATh HAYYHBIH S3bIK B KaYECTBE CPEJACTBA MPH padboTe ¢ XUMHUYECKoW MH(pOpMalueii:
MIPUMEHATh MEXIIpEeIMETHbIE ((HU3NYecKre W MaTeMaTHYecKnue) 3HaKW M CHMBOJIBI, (hOPMYJIBI,
ab0peBHAaTypbl, HOMEHKIIATYPY;

HCIOJb30BATh 3HAKOBO-CUMBOJIMYECKUEC CPEACTBA HATJIAAHOCTHU.

KoMMyHUKaTHBHBIC YHUBEpCATIbHbIC YIEOHBIE ACHCTBUS:

3aJaBaTh BOMPOCH IO CYMIECTBY OOCYXJaeMOH TeMbl B XOJe AWAIOTa W/MIN IHCKYCCHH,
BBICKa3bIBaTh HJCH, (OPMYJIHPOBATH CBOM MPEIUIOKCHUS OTHOCHTEIBHO  BBITIOJTHEHUS
[IPEAJIOKEHHON 3a/1a4H;

BBICTYNIaTh C TPE3EHTALMEN pe3yJIbTaTOB II03HABATEIBHOW AEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEpCTHMKAMU TIIPH  BBINOJHEHUH XUMUYECKOTO
9KCIIEPUMEHTA, TNPAKTUYECKOH pabOTBl MO HCCIEJOBAHWIO CBOICTB H3yYaeMBIX BEIECTB,
peanuzanyy y4eOHOTO MNpoekTa, W (opMynmMpoBaTh BBIBOJBI IO PE3yJIbTaTaM IPOBEIEHHBIX
MCCJICJOBAaHUH ITyTEM COTJIACOBAHMS ITO3HUIIMI B X0J€ 00CYKICHUS U 0OMeHa MHEHHSIMH.




MyHumumagsHoe 001e00pa3oBaTeIbHOE YIPSKICHNE
cpenHsist o0neodpa3oBarenbHas mkoa Ne3
r. Komcomonbcka-Ha-Amype

PerynsiTuBHBIE YHUBEpCATIbHBIE YUeOHBIE ICHCTBUSL:

CaMOCTOSITENIFHO TUIAHHPOBATh W OCYIICCTBISATH CBOIO IMO3HABATEIBHYI) JACATCIHHOCTS,
ompenenss €€ LEMW W 3aJa4d, KOHTPOJHUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
MpeJyIaraeMblii aJTOPUTM JICHCTBUI TIPW BBITOJHCHUH yYeOHBIX W HMCCICIOBATEIBCKAX 3a/1ad,
BBIOMpaTh Hanbojiee 3(PEKTUBHBIN CIIOCO0 MX PEIICHHSA ¢ YUYETOM IOIYUYCHHUS HOBBIX 3HAHHI O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb JAEATEILHOCTH HAa OCHOBE CaMOaHaJIi3a M CAMOOLICHKH.

MMPEAMETHBIE PE3VJIbTATHI

ITpeameTHbIE pe3yabTATHl OCBOCHHUS IPOTPaMMBI IT0 XUMHUH Ha yriTyOJIEHHOM YpOBHE Ha YPOBHE
cpenHero o0mero o0pa3oBaHUs BKIIOYAIOT crenupuyeckue A1 yueOHOro nmpeaMera «XUMUs»
Hay4HBbIE 3HAHNUS, YMEHUS M CIIOCOOBI ICHCTBHH 110 OCBOCHUIO, HHTEPIIPETANH U ITPE0OPa30BAHHIO
3HaHU, BUABI JESITENBHOCTH 10 MTOJYyYSHHUIO HOBOTO 3HAHUS U IPUMEHEHHIO 3HAHUHN B Pa3IUYHBIX
y4eOHBIX CHUTyalUsX, a TaKKe B PEalbHBIX JKU3HEHHBIX CHUTYaIMsIX, CBSI3aHHBIX ¢ XuMueH. B
IIporpamMmMme o XMMUU NPEeIMETHbIE PEe3yIbTaThl IPEACTABICHBI IO TOAaM U3yUYCHHUS.

10 KJTACC

ITpenmeTHbIe pe3ynabpTaThl OCBOCHNUS Kypca «OpraHndeckas XUMUsD OTPaKaroT:

c(OpPMUPOBAHHOCTD MPEACTABICHUI: O MECTE€ M 3HAYEHWH OPraHWYeCKOH XUMHU B CHCTEME
€CTECTBEHHBIX HayK U €€ oM B 00ECIIeYeHNH yCTOHYNBOIO PA3BUTHS YEIIOBEUECTBA B PELICHUN
1po0JIeM 3KOJIOTMYECKOM, PHEPreTHUECKOM M MHIIEeBONW 0e30acHOCTH, B Pa3BUTUH MEIUIIMHEI,
CO3/JaHUM HOBBIX MaTEpUaliOB, HOBBIX MCTOYHHMKOB DHEPIHH, B OOECIICUYEHHU PalMOHAIBHOTO
MIPUPOJIOIIONB30BAHMS, B (POPMUPOBAHIH MHUPOBO33PEHHS U OOIIEH KyJIbTYphl YEIOBEKa, a TAKXKe
9KOJIOTMYECKH 000CHOBAaHHOT'O OTHOILEHMS K CBOEMY 37I0pPOBBIO M IIPUPOJIHOIL cpesie;

BIIaJICHHE CUCTEMON XUMHUYECKHX 3HAHHMN, KOTOPas BKJIIOUAET: OCHOBONOJIAraloIIAe MOHATUS —
XUMUYECKHI JIEMEHT, aTOM, SIIPO U DIEKTPOHHAs 000I0UKa aToMa, S-, P-, 0-aToMHBIC opOuTAaNy,
OCHOBHOE M BO30YXIEHHOE COCTOSHHUSI aToMa, THOpHAM3alysi aTOMHBIX OpOWTanel, HWOH,
MOJIEKyJ1a, BaJIEHTHOCTb, 3JIE€KTPOOTPHUIIATENbHOCTh, CTENEHb OKHCICHHS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAs Macca, MOJSAPHBIH O0O0BEM, YIIEpOIHBIH CKeleT, (YHKIMOHAIbHAs TpyMIIa,
pamukai, CTPyKTypHble QopMynsl (pa3BEPHYTbIE, COKpalIEHHBIE, CKEJIETHbBIE), H30MEpUs
CTPYKTYpHasi U MPOCTPAHCTBEHHAs (T€OMETPUYECKas, ONTUYECKast), H30MEPHI, TOMOIOTHUECKUI
psiA, TOMOJOTH, YIJIEBOJAOPOABI, KHUCIOPOA- M a30TCOJAEpXKAllUe OpraHuYeCKUe COCIUHEHHUS,
MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIC COCIMHEHUS; TEOPHH, 3aKOHBI
(nepnoguueckuit 3akoH JI. 1. MenpeneeBa, Teopusl CTpOCHHUSI OpraHMYecKMX BemectB A. M.
BytnepoBa, 3akOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHHS U IPEBPAIICHUS SHEPTUH ITPU
XMMHYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHH fA3BIK XMMHHU, MHUPOBO33PEHUECKUE
3HAHMA, JISKAIIUE B OCHOBE NMOHMMAHUS MPUYNHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBIICHHUI;
MIPEACTABICHUS. O MEXaHMW3MaX XMMUYECKHX PEaKIMi, TEPMOJUHAMHYECKUX M KHHETHYECKUX
3aKOHOMEPHOCTAX HUX MPOTEKaHHs, O B3AaUMHOM BIHMSIHUM aTOMOB M TPYIII aTOMOB B MOJIEKYyJaxX
(MHAYKTHBHBIN 1 Me30MepHbIH 3 dekTs, opuentanTs! [ u Il poxna); daxkromorunyeckue cBeaeHUs O
CBOMCTBAX, COCTaBe, MOJIyYeHHH H OE30MaCHOM HCIOJIB30BAHUH BaXHEHIINX OPTaHUYECKUX
BEIIECTB B OBITY M TPAKTUYECKON MIEATEIBHOCTH YENIOBEKA, OONIMX HAyYHBIX MPHHIMIIAX
XMMHYECKOTO ITPOM3BOCTBA (Ha IIpHUMeEpe MPOU3BOICTBA METAHOIIA, IIepepaboTKU HePTH);

c(hOpPMUPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTEPHbIC NMPHU3HAKU MOHITHH, YCTaHaBIMBATH MX
B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITHA NMPH OMMCAHUHM COCTaBa, CTPOCHHUS U
CBOWCTB OPraHWYECKUX COCITMHEHHH;

c(OpPMUPOBAHHOCTb YMEHHUH:

UCIIONIB30BAaTh XUMHYECKYIO CHMBOJIMKY JUIS COCTAaBJICHUS MOJEKYISPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpPAIIEHHBIX ¥ CKEJIETHBIX) (POPMYJI OPraHUUECKHUX BEIECTB;

COCTaBIISITh YPAaBHEHUS XUMHUYECKUX PEAKUMI M PACKPBIBaTh MX CYIIHOCTh: OKHCIUTEIBHO-
BOCCTaHOBHTEIIBHBIX PEAKIMH ITOCPECTBOM COCTABIICHUS AIICKTPOHHOrO OajlaHca STHX PeaklnH,
peaxmmii HOHHOro 0OMeHa MyTEM COCTaBJICHHUS MX IONHBIX U COKPAMIEHHBIX HOHHBIX YPaBHEHHI;

U3TOTaBIUBATh MOAETH MOJIEKYJI OPraHMUECKUX BEILECTB ISl WUTIOCTPAI[MH UX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHUIl: YCTaHaBIMBATh NPHUHAIICKHOCTh H3YyUYCHHBIX OPraHUYECKHX
BEIIIECTB 110 UX COCTaBY M CTPOCHHUIO K ONPEICIEHHOMY KJIAacCy/TpyIIe COSUHEHHH, 1aBaTh UM
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Ha3BaHus 1o cucreMaTnyeckoil Homenknarype (IUPAC) u npuBouTh TpUBHAIbHBIC HA3BaHUS JUIS
OTIETBbHBIX TPEACTaBUTENICH OPraHMYECKUX BEIIECTB (ITWUIICH, allECTHIICH, TOJYOJ, TIIHIEPHH,
STUJIEHTIIMKOIIb, (PeHOII, GOpMaIIbIET U, alleTaNIbACI U, alleTOH, MypaBbUHAsI KHCIIOTa, YKCyCHas
KHCJIOTa, CTEApHHOBAsA, OJCWHOBAs, MAIBMHUTHHOBAs KHCIIOTHI, INIMOWH, ajlaHUH, MalbTo3a,
(bpyKTOo3a, aHWINH, TUBUHUIL, U30IIPEH, XJIOPOIPEH, CTUPOI U APYTHE);

c(OpPMHUPOBAHHOCTH YMEHHSI OPENEIISTh BUJI XUMUYECKON CBSI3H B OPraHMYECKUX COETUHEHHSIX
(KOBaJICHTHAsI U MOHHAS CBSI3b, G- U T-CBSA3b, BOAOPOIHAS CBA3b);

c(hOpMHUPOBAHHOCTb YMEHHUS IPUMEHATDH HOJIOKEHHS TEOPHU CTPOCHHS OPraHUYECKUX BEILECTB
A. M. BytnepoBa juist 00bsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMUS;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (DU3UUECKUE U XUMHUYECKUE
CBOWCTBAa THUIMYHBIX MPEACTABUTEICH Pa3IMUHBIX KJIACCOB OPraHWYECKHX BEIIECTB: AJIKAHOB,
LUKIOAJIKAHOB, AJKEHOB, AaJKaJWEHOB, AaJKHHOB, apOMAaTHYECKUX YIJIEBOJOPOJIOB, CIHPTOB,
IBAETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CJIOXHBIX 3(UpPOB, KHUPOB,
HUTPOCOETMHEHNH U aMHUHOB, aMMHOKHCIIOT, OEJIKOB, YTJI€BOIOB (MOHO-, IU- U MOJIHCAXapHUIOB),
WITIOCTPUPOBATh T'€HETHYECKYI0 CBSI3b MEXIYy HHMH YPaBHEHHSIMH COOTBETCTBYIOIINX
XMMHUYECKHX PEAKIUH C NCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpPMUPOBAHHOCTb YMEHUS MOATBEP)KJATh HA KOHKPETHBIX NMPUMEPAX XapPAKTEP 3aBUCHMOCTH
PEaKIMOHHOM CIIOCOOHOCTH OPraHUYECKHX COSAMHEHNI OT KPaTHOCTHU U TUIIA KOBAJIEHTHOW CBS3U
(o- ¥ m-CBSI3M), B3aMMHOTO BIIMSTHHS aTOMOB U IPYIII aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTb YMEHHs XapaKTePH30BaTh MCTOYHHKH YIJIEBOJOPOIHOTO CHIPbs (HE(TH,
MIPUPOJHBII Ta3, Yrojib), COCOOBI €ro nepepaboTKu M MPaKTHYECKOE IPHMEHEHHE MPOAYKTOB
nepepaboTKy;

c(hOpPMUPOBAHHOCTD BJIAJCHUS CUCTEMOH 3HaHUI O €CTECTBEHHO-HAYYHBIX METO/aX MO3HAHMSA —
HaOI0IeHNH, U3MEPEHHUH, MOACINPOBAHUH, IKCIIEPUMEHTE (PeaJbHOM U MBICICHHOM) U YMEHHMS
MIPUMEHSTh 9TH 3HAHUS,

c(OPMUPOBAHHOCTb YMEHHUS IPUMEHSATH OCHOBHBIE OTEPALMH MBICIIUTEIBHON JIESITEIEHOCTH —
aHaM3 W CHHTE3, CpaBHEHHE, O000OIIeHHEe, CHCTEeMAaTH3aIlMi0, BBIIBICHHE TPHYUHHO-
CIIEJICTBEHHBIX CBSI3€H — JUI U3yUeHHsI CBOMCTB BEIECTB ¥ XUMHUUECKUX PEaKIUl;

c(OPMUPOBAHHOCTh YMEHMH: BBISBIATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUHA C IMOHATUSIMU H
MIPEACTABICHUSIMH JIPYTHX €CTECTBEHHO-HAYYHBIX IIPEIMETOB JUTs 00JIee OCO3HAHHOTO IIOHNMAaHU
CYILTHOCTH MaTepHaJIbHOI'O €IMHCTBA MUPA, HCIIOIb30BaTh CUCTEMHbIC 3HAHUS [0 OPTaHUYECKOM
XMMHUH U1 OOBSICHEHWS M TIPOTHO3HPOBAHUS SBICHUI, HMEIOIMNX E€CTECTBEHHO-HAYYHYIO
HpUpoy;

c(hOpPMUPOBAHHOCTh YMEHHUH: IPOBOJUTH PACUETHI MO XMMHUYECKUM (OpPMyTaM M YPaBHEHUSAM
XMMHUYECKHX PEaKIMi ¢ NCII0JIb30BaHUEM (DU3UUECKUX BEJTMYHH (Macca, 00BbEM ra3oB, KOJIMYECTBO
BEIIIECTBA), XapaKTEPHU3YIOIMINX BEIIECTBA C KOTMYESCTBEHHON CTOPOHBI: PACUETHI 110 HAXOXKICHHIO
XMMHUYECKOI (hOpMYJIBI BelIeCTBA IO M3BECTHBIM MAacCOBBIM JOJISIM XMMHYECKHX 3JIEMEHTOB,
MPOXYKTaM CrOpaHHs, IIIOTHOCTH T'a3000pa3HBIX BEIIECTB;

c(OpPMUPOBAHHOCTb YMEHHWI: NPOTHO3UPOBATH, AHAIN3UPOBATH W OLIEHUBATH C ITO3MLUI
9KOJIOTUYECKON O€30MacHOCTH IOCIEACTBHS OBITOBOM M MHPOW3BOJICTBEHHOM JEATEILHOCTH
YeJI0BeKa, CBA3aHHOM ¢ mepepaboTKON BEIECTB, HCIIOIb30BATh ITOTYYEHHbIC 3HAHUS ISl TIPHHATHS
I'PaMOTHBIX pelIeHUH IpoOIeM B CUTyalHusaX, CBA3aHHBIX C XUMHEH;

c(OPMUPOBAHHOCTh YMEHHH: CaMOCTOSATENLHO IUIAHHMPOBATh M IPOBOAWTH XHMHUYECKHH
9KCIEPUMEHT (ITOyYCHHE U M3Y4YEHUE CBOWCTB OPTaHUYECKUX BEILECTB, KAUECTBCHHBIC PEaKIIH
YTIIEBOIOPOIOB PA3INIHBIX KJIACCOB M KHCIOPOJICOIEP)KAIINX OPTraHMYECKUX BEUIECTB, PEIICHHUE
9KCIEPUMEHTANBHBIX 3324 110 PaclO3HABAaHUIO OPTraHUYECKUX BEIECTB) C COOMIOICHUEM IIPaBUIT
6e30macHoTo 00paIeHHs C BEMIECTBAMH U JTa0OPATOPHBIM 000pyI0BaHHEM, (POPMYITHPOBATH IIETTh
WCCJICJOBAHMS, IPE/ICTABIATh B PA3IMYHON (opMe pe3ysbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OILIEHHUBATH UX JOCTOBEPHOCTE;

c(OpPMUPOBAHHOCTb YMEHHUH:

coOmoIaTh TpaBWiIa JKOJIOTHYECKH IIeNIECOOOpa3HOTO TMOBEACHHSA B OBITY H TPYIOBOM
JISITEIbHOCTH B LENAX COXPAHEHHUS CBOETO 3/I0POBbs, OKpY’XKaroIled NPUPOAHOH Cpeabl U
JIOCTHKEHUS €€ YCTOMUMBOTO pa3BUTHS,

OCO3HaBaTb OMNACHOCTb TOKCHUYECKOrO JEHCTBUS Ha MXKUBBIE OPraHU3MbI ONPEAEIEHHBIX
OpraHN4YECKHUX BEUIECTB, TOHUMAast cMbIc nokazatens [1JIK;

aHaJIM3UPOBATH 11€7ec000pa3HOCTh MPUMEHEHHSI OPTaHNYECKHX BEUIECTB B MPOMBIIICHHOCTH U
B OBITY C TOUKH 3pEHUS COOTHOIIEHUS PUCK-TIONB3a;

c(OPMHUPOBAHHOCTb YMEHMH: OCYIIECTBIATH II€JCHANpPABICHHBI IMOUCK XUMHUYECKOH
nHbOpPMAaMK B pa3IMYHBIX MCTOYHMKAX (Hay4Has M ydeOHO-HaydHas JUTepaTypa, CpelcTBa
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MaccoBoil uHQpopMmanuu, VHTEpHET W Apyrue), KpUTHYECKH aHAIN3UPOBATH XUMUYECKYIO
nHpopManunio, epepadaTeBaTh €€ W WCIOJIH30BaTh B COOTBETCTBUH C MOCTABICHHON Yy4eOHOM
3agauei.

11 KITACC

[TpenmerHbIe pe3yabpTaThl OCBOEHNUS Kypca «O0mas 1 HeopraHn4eckast XHMUsD OTPaKaroT:

c(OPMHUPOBAHHOCTH IPECTABICHUI: O MaTepUaIbHOM EJMHCTBE MHpa, 3aKOHOMEPHOCTSIX U
TI03HABAEMOCTH SIBJICHUH ITPUPOJIBI, O MECTE U 3HAYCHUHN XUMHHU B CHCTEME €CTECTBEHHBIX HAyK M
e€ ponmu B OOECICUYCHHH YCTOWYMBOIO PAa3BHTHSA, B PEHICHUH MPOOJIEM 3KOJIOTHYECKOIA,
SHEPreTUYecKOH ¥ TIMIIEBOW O€30IacHOCTH, B PpAa3BUTUM MEIMLUHBL, CO3JaHWM HOBBIX
MaTepuraioB, HOBbIX HCTOYHUKOB OHEPI'UH, B obecrieueHuu paguOHAIIBHOT'O ITPUPOAOIIOJIB30BAHNA,
B (opMHpOBaHMM MHPOBO33pEHHSI M OOWIEH KyJbTyphl YeJOBEKa, a TaKKe O3KOJIOTHMYECKH
000CHOBaHHOTO OTHOILIEHHUS K CBOEMY 30POBBIO M IPUPOIHOM cpene;

BJIaJICHUE CHCTEMON XMMWYECKHX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIONINE MTOHATHS —
XAMHYECKHH 3JIEMEHT, aToM, SIIPO aroMa, M30TOIbI, JICKTPOHHAs 000J0YKa aToma, s-, p-, d-
aTOMHbIE OpOMTaNM, OCHOBHOE M BO30YKAEHHOE COCTOSIHUS aTroMa, TMOpHIM3alys aTOMHBIX
opburaneil, HMOH, MOJEKyNa, BaJeHTHOCTb, IEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCIEHUS,
XMMHUYECKas CBsI3b (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas, BOAOPOJHAS), KPHUCTATHUECKas
pemérka, XUMHYECKasi Peakius, PacTBOP, DICKTPOJIUTHI, HEAIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAs
JICCOIMAINS, CTETIEHb AWMCCOIMAINN, BOJOPOIHBIN ITOKa3aTeNlb, OKHCINTEIb, BOCCTAHOBHUTEID,
TEIUIOBOH AS(PQPEKT XUMHYECKOW pEaKIHH, CKOPOCTh XUMHYECKOW peakiMH, XHUMHYECKOoe
PaBHOBECHE; TEOPHHU U 3aKOHBI (TEOPHS SIEKTPOIUTHIECKON JUCCOLHALINH, TEPUOINIECKUH 3aKOH
J.1. MenneneeBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHHS W IIPEBpAICHUS
SHEPTUH NPU XUMUYECKHX PEaKIHUsiX, 3aKOH ITOCTOSHCTBA COCTAaBa BELIECTB, 3aKOH JACHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKaII1e B
OCHOBC IIOHUMAHHUA MNPUIYUMHHOCTH W CHUCTEMHOCTH XHMHUYCCKUX HBJ’IeHHﬁ; COBPEMCHHbBIC
IIPEACTABIICHUS] O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM
YPOBHAX; TMPEACTABJICHHUA O MCEXaHU3MaX XHUMHUYCCKUX peaKHI/Iﬁ, TEPMOANHAMHUYCCKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX WX IPOTEKaHWs, O XMMHYECKOM PaBHOBECHH, PacTBOpax H
JUCIICPCHBIX CHUCTEMAX; q)aKTO.HOFI/I’-IeCKI/Ie CBCIACHHUA O CBOﬁCTBaX, COCTaBC, MOJIYUYCHHU U
0€301acHOM HCIOIb30BaHNN BaKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUUIECKON
JACATCIbHOCTHU YCIIOBCKA, O6HII/IX HaYYHBIX ONPpUHOUIIAX XUMHUYCCKOTO ITPOU3BOACTBA,

c(hOpPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEPHBIC NMPHU3HAKN IOHATHH, YCTAaHABIMBATh MX
B3aUMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOLIME IIOHATHS IIPU OIHMCAaHWM HEOPraHHMYECKUX
BELLECTB U UX IPEBPALLECHUN;

c(hOpPMHUPOBAHHOCTD YMEHHS UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUISl COCTaBIICHUS (hOPMYJT
BEIIECTB M YPaBHCHUH XMMHYECKHX peakmuid, cucremarndeckyio HoMeHKIaTypy (IUPAC) u
TPHUBHAIILHBIC Ha3BaHUS OTIEIBHBIX BEIIECTB;

c(hOpPMUPOBAHHOCTb YMEHHSI OMNPENCNATh BAJCHTHOCTh M CTENCHb OKHUCICHHS XHMHYECKHX
9JIEMEHTOB B COCAWHEHUSX, BUJ XHMHUYECKOW CBS3M (KOBAJEHTHAs, MOHHAS, METaINYecKas,
BOJIOPOAHAST), TUI KPHCTAJUINIECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

c(OPMUPOBAHHOCT YMEHHS OOBSCHITH 3aBUCHMOCTH CBOWCTB BEIIECTB OT BHJAa XMMHUYCCKOH
CBA3M M THUINA KPUCTAUIMYECKOW pPEmIETKH, OOMEHHBIH M JOHOPHO-aKIENTOPHBIH MeXaHH3MBI
00pa3oBaHus KOBAJICHTHOH CBSI3H;

c(OpPMHUPOBAHHOCTh YMEHHI: KIaCCH(DUIMPOBATh: HEOPraHMUYECKUE BEIECTBA 10 UX COCTaBY,
XUMUYECKHE PEAKIMH IO Pa3IMYHBIM NPH3HAKaM (YHCIy M COCTaBy PEarnpyroliuX BEIIECTB,
TEIUIOBOMY 3(P(PEKTy peakliu, U3MCHCHHIO CTCTIICHEH OKHUCICHHS 3JCMEHTOB, OOpaTHMOCTH,
YYacTHIO KaTalnu3aTopa M JPYyTHE); CaMOCTOSTEIFHO BBIOMPATh OCHOBAHUS W KPHUTCPUH JUIS
Knaccmbnxaunu N3y4YacMbIX BEHICCTB U XUMHNUYCCKUX peaKHHﬁ;

c(hOpMUPOBAHHOCTD YMEHHSI pacKpBIBaTh CMBICI NepHoandeckoro 3akoHa J[. 1. Menneneesa u
JIEMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOIIYIO0, OOBSCHUTEIBHYIO U IPOrHOCTHYECKYIO (DYHKIIMH;

c(hOpPMUPOBAHHOCTh YMEHHUH: XapaKTepH30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XMMHMYECKHX JJIEMEHTOB IepBOro—uerséproro nepuonos Ilepumoauueckoit cucremsr J[.U.
MeHzeneeBa, HCIOIb3YS MOHATHS «IHEPTETHUECKNE YPOBHM, «IHEPTETHUECKUE OAYPOBHIY, «S-
, p-, d-aToMHBIE OpOHTA», KOCHOBHOE M BO30YXJIEHHOC JHEPTreTHUCCKUE COCTOSIHHUSI aTOMa;
OOBACHITH 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMUYECKHUX JIIEMEHTOB M MX COEAWHEHUH MO
nepuonam u rpymmnam [lepnoguueckoii cucrems! J[. M. MenzeneeBa, BaJeHTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHHMH: XapaKTepH30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOMCTBA
BCHICCTB PA3JIMYHBIX KJIIACCOB, MOATBECPKIAATH CYHICCTBOBAHUC TCHETHYECKON CBSI3H MEXKIY
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HEOPTaHMYECKUMH BELIECTBAMU C IIOMOIIBIO YPAaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX
peakuuii;

c(OPMUPOBAHHOCTh yMEHHSI DACKpbIBaTh CYIIHOCTb: OKHCIHMTEIbHO-BOCCTAHOBHTEIBHBIX
peaxkmii TOCPEICTBOM COCTABIICHHS AIEKTPOHHOTO OanaHca ITHX pEeakIui; peakuuii MOHHOTO
oOMeHa IyTéM COCTaBJIEHHUS MX IOJHBIX M COKPAaUIEHHBIX HOHHBIX YPaBHEHMH; peakIui
THIPONN3a; PEeakIuil KOMIUIeKcooOpa3oBaHHs (Ha NpUMepe THIPOKCOKOMIIJICKCOB LHMHKA U
AITIOMHHNN);

c(OpMHUPOBAHHOCTb YMEHUS 00BACHATH 3AKOHOMEPHOCTH IIPOTEKAHUS XMMHUYECKHX PEaKLHui C
Y46TOM HX DHEPreTHYECKUX XapaKTepPHCTUK, XapakTep H3MEHEHUs CKOPOCTH XHMHUYECKOH
pCakiu B 3aBUCUMOCTH OT Pa3IMYHBIX (baKTOpOB, a TAaKXKC XapaKTep CMECUICHUA XUMHUYECKOIO
paBHOBeCHSI 110]1 BIIMSIHUEM BHEUIHUX BozaekcTBui (mpunnun Jle larense);

c(OPMUPOBAHHOCTh YMEHHSI XapaKTepPH30BaTh XUMHUYECKHE DPEaKIHH, JIeKal[Ue B OCHOBE
MIPOMBIIICHHOTO TIOJyYEHUS! CEPHOM KHCIOTHI, aMMHaKa, OOIHWe Hay4HbIe INPHHIUIIBI
XUMHUYECKUX TIPOU3BOLACTB; HeﬂeCOO6paSHOCTb MMPUMEHCHUA HCEOPraHNM4YCeCKUX BCUICCTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHM 3PEHHSI COOTHOLIEHHUS PUCK-TIONB3a;

c(hOPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOHW 3HAHMH O METOAAaX HAYYHOrO IMO3HAHHUS SBICHUI
TIPUPOJIBI — HAOIIOJCHUE, N3MEPEHUE, MOJEITHMPOBAaHNE, SKCIIEPUMEHT (PEaTbHBIH M MBICICHHBIH),
HCIOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX, yMEHHs IPUMEHATh 9T 3HAHUS IIPU SKCIIEPUMEHTATBHOM
WCCIIEJOBAaHUHN BEIIECTB U IS OOBSICHEHNS! XUMHUYECKUX SBJICHUH, NMEIOMINX MECTO B MPUPOJE,
MIPAKTUYECKOI! IeATeTbHOCTH YEJIOBEKA U B IIOBCEAHEBHON XKU3HU;

c(OPMUPOBAHHOCTb YMEHHS BBISBISTH B3aUMOCBSI3b XUMUYECKHX 3HAHUN C TMOHATHSIMH U
IIPEACTABIICHUSIMH JIPYTHX €CTECTBEHHO-HAYYHBIX IIPEIMETOB JUIsl 00jIee 0CO3HaHHOTO IIOHNMAaHHs
MaTepHaJIbHOTO €INHCTBA MUDPA;

c(OpPMUPOBAHHOCTD YMEHHUS IIPOBOJUTH PACUYETHI: C UCIOIB30BaHUEM HOHATUI «MaccoBast 10JIst
BEIIECTBA B PACTBOPE» U «MOJISPHAs KOHLEHTPAIMA»; MacChl BelIecTBa MWIKM 00BbEMa Tasa Io
N3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WM OOBEMY OIHOTO M3 y4YacTBYIOIIMX B PEAKIHH
BEIIIECTB; TEIJIOBOT0 3 deKra peaklnum; 3HaYeHHs BOJOPOJIHOTO TIOKa3aTeNsi PACTBOPOB KUCIIOT
IIeJI0YeH C M3BECTHOM CTETIEHBIO IMCCOLMANNH; MacChl (00bEMa, KOJTMYECTBA BEIIECTBA) IPOIYKTa
peakLuu, eClIM OJHO U3 MCXOJHBIX BEIECTB JJaHO B BUJE PacTBOpPA C OLPENEIEHHON MacCOBOU
JIOJIeH pacTBOPEHHOTO BEIECTBA MIIHM JTAaHO B M30BITKE (MMEET IIPUMECH); TOIH BBIXOa MPOIYKTa
peakiuu; 00bEMHBIX OTHOIICHHUH ra3os;

c(OPMUPOBAHHOCTh YMEHHH: CaMOCTOSATENBHO IUIAHMPOBATh M IPOBOAWTH XHMHUYECKUH
9KCIIEPUMEHT (IIPOBEJCHUE PEAKIMii HOHHOTO 0OMEHa, MOATBEPIKICHNE Ka4YeCTBEHHOI'O COCTaBa
HEOPTraHUYECKUX BEIIECTB, OINPENEICHHE CPEIbl PACTBOPOB BEILECTB C MOMOIIBI0 MHIUKATOPOB,
W3y4YEHUE BIIMSHHS DPA3IMYHBIX (DaKTOPOB HA CKOPOCTh XMMHYECKOW pPEakIH, pelIeHHe
9KCTIEPUMEHTAIBHBIX 3a/ad Mo TemMaMm «Metamie» U «Hemeramns) ¢ cOOMIONCHNEM MPaBUIT
Oe3omacHoro 00paleHHs ¢ BEMIECTBAMH U J1a00paTOpHBIM 000pynoBaHuEM, (POPMYITMPOBATH LETh
UCCIIEJOBaHMUs, IPEICTABIATh B PA3IMIHON (pOpMe pe3yNbTaThl SKCIEPUMEHTA, aHATU3NPOBATh U
OLIEHUBATh UX JOCTOBEPHOCTS;

c(OPMHUPOBAHHOCTh YMEHHWH: COONIONAaTh IpaBHja IIOJNB30BAHUS XUMHUYECKOW IOCYAOH M
71a00paTOPHEIM 000y IOBaHHEM, OOPAIIEHHS C BELIECTBAMU B COOTBETCTBUH C HHCTPYKLUSAMH 110
BBITIOTHEHHIO JTa00PATOPHBIX XMMUYECKUX OTIBITOB, IKOJIOTMYECKH I1eJIECO00Pa3HOT0 OBEACHNUS B
OBITY ¥ TPYIOBOM NEATEILHOCTH B LIEJISIX COXPAHEHHUS CBOETO 3710POBbsI, OKPYKAIOIIEH NPHUPOJHOM
CpC€abl U JOCTHKCHUA eé YCTOI\/'I‘II/IBOFO pa3BUTHUA, OCO3HABATH OIMMACHOCTHh TOKCHUYECCKOT' O HeﬁCTBHﬂ
Ha JKUBBIC OPraHU3MBbI ONPENEIEHHBIX HEOPraHMYECKUX BEHIECTB, MOHMMAsi CMBIC IOKa3aTels
ITJIK;

c(OPMUPOBAHHOCTh YMEHHWH: OCYIIECTBIATh II€JICHANPABICHHBIA MOUCK XHMHYECKOH

nH(pOpMANNHU B Pa3IMYHbIX UCTOYHMKAX (HaydHas W yuyeOHO-HaydHas JUTEpaTypa, CpeicTBa

MaccoBoi mH(popMmannyu, MHTEpHET M Ipyrue), KpUTHYECKH aHAIN3UPOBATH XUMUYECKYIO

nH(opMaIuio, nepepadaTbiBaTh €€ U UCIIOIH30BATh B COOTBETCTBUH C IIOCTABICHHOW Y4eOHOM

3a7a4uei.




