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Pabouast mporpamma 1mo XMMHHM Ha YPOBHE CpeIHETO 001Iero oopasoBaHus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012
Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanuny, TpeOOBaHUHN K pe3ylbTaTaM OCBOCHHUS (erepaIbHON 00pa30BaTeNbHOM MPOrpaMMBI
cpennero obmiero o6pazoBanusa(P@OIl COO), npexncraBineHHsix B denepanibHOM TOCynapcTBEHHOM oOpaszoBaTenbHOM cranmapte COO, ¢
yuérom Konnenuuu npenonaBanus yueOHOro mpeaMera «XuMUs» B 00pa3oBaTeNbHbIX opranusanusx Poccuiickoit denepanuu, peaau3yromux
OCHOBHBIE 00pa30BaTeNbHbIE TPOrpaMMbl, U OCHOBHBIX 0JIOKeHUH «CTpaTeruu pa3BuTHs BocnutaHus B Poccuiickoil denepanuu Ha nepuos
1o 2025 roga» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha ypOBHE YIiyOJIEHHOrO M3y4eHHs 3aHMMAET BAYKHOE MECTO B CUCTEME €CTECTBEHHO-HAy4HOro oOpa3oBaHus ywamuxcs 10-11
KJaccoB. M3ydeHue mpeamera, peaqu3dyeMoe B YCIOBHAX Au((epeHIUupOBAHHOTO, MNPO(UIBHOTO OOydeHUs, MPHU3BAHO OOECIEYUTh
00111€00pa30BaTENIbHYI0O U OOLIEKYJIbTYPHYIO MOAINOTOBKY BBITYCKHHMKOB ILIKOJIBI, HEOOXOIUMYIO JJIsl aianTaluy UX K ObICTPO MEHSIOIIMMCS
YCIIOBHSIM JKU3HU B COLIMYME, a TaKXKe I MPOJODKEHUS OOydeHHsI B OpraHM3alusx MpopecCHOHATBLHOIO 00pa3oBaHUs, B KOTOPHIX XHUMHS
ABJIACTCS OJTHOM U3 IPUOPUTETHBIX TUCLUILINH.

B nporpamme 1no XuUMUM Ha3HayeHHE NpeaMeTa «XUMHUS» TOJydaeT MOJAPOOHYI0O HHTEPIPETALNI0O B COOTBETCTBUU C
ocHopononararomuMu nojoxeHusMu GPI'OC COO o B3auMOOOYCIIOBIEHHOCTH LiENeH, CoAep)KaHusl, pe3yJbTaTOB 00yueHUs U TpeOOoBaHHUM K
YPOBHIO [TOATOTOBKH BBITYCKHUKOB. CBUJETENLCTBOM TOMY SIBIISIFOTCS CJIEAYIOIIME BBIIOIHSAEMBbIE IPOrPAMMON MO XUMHUU (DYHKIIUU:

e uHPOPMALMOHHO-METOIUYECKAs, pealn3alusl KOTOpOM oOecrneunBaeT IOJIyueHHE IPEJICTaBICHUS O LEAX, COJEepXKaHWM, oOIen

CTpaTeruu 00yueHUsl, BOCIIUTAHUS U Pa3BUTUS OOYYAIOLIUXCS CPEACTBAMU MpeIMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO PO,

e OpraHU3allMOHHO-TUIAHUPYIOLIAs, KOTOpas MpelycMaTpUBaeT OIpPEAEICHUE: NMPUHIUIIOB CTPYKTYPUPOBAHUS U IOCIEI0BATEIILHOCTH
U3yuyeHus: y4yeOHOro marepuaiga, KOJUYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTepUCTUK; TOAXOMO0B K (OPMHUPOBAHUIO
COJIEP’KaTEIbHOM OCHOBBI KOHTPOJISI U OLIEHKH OOpa30BaTENIbHBIX JOCTHKEHUI 0O0ydarolMXcsi B paMKaX MTOrOBOW aTrTecTaluu B
(dbopMe eMHOro rocy1apCTBEHHOI0 IK3aMeHa 110 XMMHUHU.

[Tporpamma jyist yriryOEHHOTO U3YUESHUS] XUMUH:

e YCTaHABIMBAaCT HMHBAPUAHTHOE IPEAMETHOE COJepKaHue, o00s3aTenbHOe M H3Y4YEeHUS B paMKax OTAEIbHBIX MNpoduiei,
IpegycMaTpUBaeT pacipeelieHle U CTPYKTYpUPOBaHHUE €ro 10 KiaccaM, OCHOBHBIM COZEP)KaTeNIbHBIM JIMHUSAM/pa3JieaM Kypca;

e AT MpUMEpPHOE pacipeieleHre yueOHOro BpeMEHHU, peKOMEHAYEMOT0 JIJIsl U3y4EHUS! OTJEJIbHBIX TEM;

e [peasaraeT IMPUMEPHYI I[OCJIEJO0BATEIbHOCTh H3Y4YEHMs] Y4eOHOro Marepuaiga ¢ Yy4ETOM JIOTUKM TIOCTPOEHHUS Kypca,
BHYTPHUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e aéT METOIMYECKYI0 MHTEpIIpeTaluio Lejded M 3aJad U3ydyeHHs MOpeaMeTa Ha YriIyOJE€HHOM YPOBHE C YYETOM COBPEMEHHBIX
IIPUOPUTETOB B CUCTEME CpeHEro oouiero oOpa3oBaHUs, COJEpKATeIbHON XapaKTEPUCTHKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
OCHOBHOI 00pa3oBaTebHON MpOrpaMMbl CpeIHEro oOuiero oopa3oBanus (JIMYHOCTHBIX, METANPEAMETHBIX, IIPEIMETHBIX), a TaKKe C
y4ETOM OCHOBHBIX BH/IOB Y4€OHO-TIO3HABATENIbHBIX IEHCTBUI 00yJarOIIEerocs o OCBOCHUIO COAEP KaHUs MpeIMeTa.

[To Bcem Ha3BaHHBIM MO3UIMSIM B MIPOrpaMMe MO XMMHH MPEAYCMOTPEHA NMPEEMCTBEHHOCTh ¢ 00y4eHHEeM XMMHH Ha YPOBHE OCHOBHOT'O
obmiero oOpa3oBaHus. 3a MpeAeIaMHd YCTaHOBICHHOM MPOTpaMMOM MO XUMHH 00s3aTelbHON (MHBApUAHTHOM) COCTaBIISIOIIEH COJepKaHUs
yueOHOro mnpeaMera «XHUMHS» OCTaETCsl BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOM COCTaBISAIONIEH, KOTOpas JOJDKHA OINpeAensiThCs B
COOTBETCTBHUH C HANpaBIEHUEM KOHKPETHOTO PO Uit 00yueHUs..

B coorBerctBuM ¢ koHuentyaabHbiMH mojoxeHussMu @I'OC COO o HazHayeHHH NPEAMETOB 0a30BOTO U YIIIYOJIEHHOTO ypOBHEH B
cucreMe qudQepeHIMpoBaHHOTO 00yUEHHsI Ha YPOBHE Cpe/iHero oouiero o0pa3oBaHUs XMMHUS Ha YPOBHE YIIyOJIEHHOTO M3ydeHUs HalpaBlieH
Ha pealn3alHio MPEeMCTBEHHOCTH C IMOCIEIYIOIIMM JTaloM IOJIY4YeHHUS XMMHUYECKOTO 00pa3oBaHUS B paMKaxX H3YYEHHs CHEeHHaIbHBIX



€CTECTBEHHO-HAYYHBIX M XMMHUYECKUX TUCIHUIUIMH B By3aX M OpraHU3alUiX CpeaHero mpodeccuoHaabHOro obpazoBaHusa. B 3Toil cBs3mM
U3YYEHHE MpeaMeTa «XUMHUs OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHUE U YIITyOJIeHIE TEOPETHUECKON M MPAKTUIECKON MOATOTOBKU
oOyuaromuxcsi, BbIOpaBIIMX OMpeneiaCHHbI Npoduiib 00y4yeHHUs, B TOM YHCIE C MEePCHEKTUBON MOCIEIYIOIIEr0 MOMyYeHUs XUMUYECKOTO
oOpa3oBaHusl B opraHuzanusx mnpodeccuonanpHoro obpasoBanus. Hapsmy c atum, B cBere TpeboBanmii @I'OC COO k mIaHHpyeMbIM
pe3ynbrataM OcCBOeHMs (efepaibHO 00pa30BaTeIbHOM MIPOrpaMMbl CPEJHETro 00IIero o0pa3oBaHMs HU3YYEHHE MpeAaMeTa «XHUMHUI»
OPUEHTHPOBAHO TaKXe Ha PEIICHWe 3aJad BOCIUTAHUS H COLMAIBHOIO pa3BUTHS OOydYarommxcs, Ha (GOPMUPOBAHHUE Y HUX
OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH palMoHAIM3alMK Y4eOHOro Tpyda U OOOOIIEHHBIX CIOCOOOB NIEATEIbHOCTH, HMEIOIINUX
MEKIUCIUIIIIMHAPHBINA, HAIIPEIMETHBIN XapaKkTep.

CocrapngomumMy npeamMeTa « XUMUS» Ha YPOBHE YIIIYOJIIEHHOTO U3Y4YEHHS SBIAIOTCS YriyOna€HHbIe Kypchl — «OpraHnudeckas XuMus» u
«OO0masi u HeopraHwueckas Xumus». llpu ompeneneHUU MOAXOAOB K OTOOPY M CTPYKTYPHOW OpraHHM3AIMM COACPKAHHS ITUX KYPCOB B
rporpamMme 1o XUMHH 3a 0CHOBY NpHHATHI 1osoxkeHus @PI'OC COO o paznmuuusx 6a30BOTO U yrIIyOJIEHHOTO YPOBHEH H3yUYEHHUS MTpEaMETa.

OcHoBy coaepxkanusi KypcoB «Opranuueckas xumusi» U «OOmas U HeOpraHU4eCcKass XUMUsD» COCTaBIISICT COBOKYMHOCTh MPEIMETHBIX
3HAHUW U YMEHUH, OTHOCSIIUXCS K 0a30BOMYy YPOBHIO M3y4YEeHHs MpeAMeTa. JTa CHUCTeMa 3HAHMUN MOJIydaeT OIpenelEHHOe TEOPETHUECKOe
JIOTIOJTHEHUE, TTO3BOJISIONICe OCO3HAHHO OCBOMTH CYIICCTBCHHO OOJIBIIUN 00BEM (haKTOJIOTHYECKOTO Marepuaia. Tak, Ha yriIyOJIEHHOM YpOBHE
U3Y4YeHUs TpeAMeTa obecliedeHa BO3MOXKHOCTh 3HAUUTENBHOTO yBENWYEeHHs] 00bEMa 3HAHMM O XMMHMUYECKHUX DJIEMEHTaX W CBOMCTBaX HX
COCTMHEHUI Ha OCHOBE PACIIMPCHHSI M YTIyOJICHHS PEACTABICHUI O CTPOCHHUH BEIIECTBA, XUMUYCCKOM CBSI3U M 3aKOHOMEPHOCTSIX MPOTCKAHUS
peaxuii, pacCMaTpUBAEMbIX C TOYKU 3PEHUS XUMUUYECKON KMHETUKU U TEPMOANHAMUKU. V3yueHue nepuoandeckoro 3akona u [lepuoanaeckoit
CHUCTEMbl XUMHUYECKHX 3JIEMEHTOB 0a3UpyeTCsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHUUYECKHX MPEACTABICHHUSIX O CTPOCHHHM aToMa. XHWMHUYECKas
CBSI3b OOBSICHSETCS C TOUKH 3PEHHSI JHEPTeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUU M Pa3pyILIEHUH, & TAKXKE C TOUKH 3pEHUS MEXaHU3MOB €€
oOpazoBanus. M3ydeHHe TUIOB peakiuil JOMOTHSICTCS (HOPMHPOBAHHEM IPEACTABICHUN 00 AJIEKTPOXUMUYCCKUX MPOIECCaxX M IJICKTPOIIH3E
pacmiiaBoB M pacTBOPOB BEIIECTB. B Kypce opraHndeckoil XMMHUU TMPH PACCMOTPEHUHM PEAKIIMOHHOW CIOCOOHOCTH COEAMHEHUN YAENseTcs
0co00e BHUMaHUE BOIIPOCaM 00 JIEKTPOHHBIX d(PdekTax, 0 B3aUMHOM BIUSHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaxX PEaKIui.

Oco0oe 3HaUeHHE UMEET TO, YTO Ha COJEPIKAHHE KYpPCOB XUMHUH YIIIYOJIEHHOTO YPOBHS M3YUYECHHS ISl KJIACCOB OMPEAeNEHHOT0 Mpodus
(rmaBHBIM 00pa3oM Ha HMX CTPYKTYPYy M XapakTep AONOJIHEHUN K OOIIel cucTeMe MPEeIMETHBIX 3HAHHI) OKa3bIBAIOT BIUSHHE CMEXKHBIC
npenMeTsl. Tak, HampuMep, B COJEP>KaHUU MpeIMeTa Ui KJIacCOB XUMUKO-(DU3HUECKOro mpoduiis 6obioe 3HaUeHHuEe OyIyT UMETh dJIEMEHTHI
ydaeOHOro Marepuana mo oomieit xumuu. [Ipu u3ydyeHun npeamMera B JAaHHOM Cily4yae akIeHT OyleT caeraH Ha OOUIHOCTh METOJIOB MO3HAHMUS,
OOIIHOCTh 3aKOHOB M TEOPHIl B XMMUHU U B (DU3HKE: aTOMHO-MOJIEKYJISIpHAs TeopHs (MOJEKyIspHas Teopus B (U3HKE), 3aKOHBI COXpaHEHUS
MacChl M DHEPTUH, 3aKOHBI TEPMOJIUHAMUKH, SJIEKTPOJIN3a, TIPEICTABICHUS O CTPOEHUHU BEIIECTB U JPYTOE.

B To xe Bpems B colep)kaHUU TpeaMeTa IS KIacCOB XHMHKO-OHMOIOTHYECKOTo MpoQuiis OONbIIMMA yIeTbHBIH Bec OyIeT HMEThb
opraHudeckas XuMmus. B 3ToMm cirydae mpeaocTaBiisieTcsi BO3MOXKHOCTD JIJIsi 00jiee 0OCTOSTENHPHOTO PACCMOTPEHUSI XMMHUYECKON OpraHu3aIiiu
KJIETKH KaK OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOU BXOJIAT, K IPUMEPY, TaKue CTPYKTYPHbIE KOMIIOHEHTHI, KaK JTUTU/IbI, OCIKH, YTIIEBOIbI,
HYKJIEMHOBBIE KUCIOTHI U Jpyrue. [Ipm 3TOM 3HaHUS O COCTaBE W CBOMCTBAX MPEJCTABUTENICH OCHOBHBIX KJIACCOB OPTaHMYECKUX BEIECTB
CIIy>KaT OCHOBOM JIJIsl U3yUeHUs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, ABIXAHHUSI, TUIICBAPEHUSI.

B mnnane dopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX METOJOB TO3HAHUS M OIMBITA MPAKTHYECKOTO
MPUMEHEHHS HAyYHBIX 3HAHWKM W3Yy4eHUe mpeameTa «XuMus» Ha yriayOJIEHHOM YPOBHE OCHOBAaHO Ha MEXKIPEIMETHBIX CBA3SX C YUCOHBIMH
MpeAMETaMH, BXOSIIMMU B COCTaB MPEIMETHBIX o0nacteil «EcTecTBeHHO-Hay4YHBIC TTpeAMETh», «Marematuka u uHpopMaTuka» u «Pycckuii
SI3BIK M TUTEPATypay.



[lpn wm3ydeHnm y4eOHOro mpeamMera «XHWMUS» Ha YrIIyOJIEHHOM YpOBHE TakXKe, KaK Ha YpPOBHE OCHOBHOTO M CPEIHEro 00mero
oOpa3zoBanus (Ha 0a30BOM YpOBHE), 3aJayeil MEpBOCTENIEHHOW 3HAYMMOCTU SIBIseTCs (POPMUPOBAHME OCHOB HAyKH XMMHUHU Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHHMS, IPAKTHYECKOH IESATETBHOCTH YEJIOBEKAa U OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTYpHl. Pemenue 3Toit 3axaun
Ha yrJ1yOlIEHHOM YpOBHE M3Y4EHUs IIPEAMeTa PEANoaracT pealn3aluio TakKuxX Leel, Kak:

(dbopMupOBaHUE MPEACTABICHUI: O MaTepUaIbHOM €AMHCTBE MUpPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU SIBICHUI MPUPOIbI, O MECTE
XUMHH B CHCTEME €CTECTBEHHBIX HAyK M €€ BeIyIIeH poyii B 00€CIICYCHUH YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA: B PEIICHUH MTPOOIIeM
9KOJIOTMYECKOM, JHEPreTHYeCcKOM M NHIIEeBOM Oe30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MAaTE€pUAIOB, HOBBIX
HMCTOYHUKOB DHEPIHH, B 00ECIICUCHNN PAMOHAIBHOTO MPUPOJIONOIB30BaHMs, B (OPMUPOBAHUN MHPOBO33PCHHS U OOIIECH KYIbTYpBI
YeJloBeKa, a TAK)KE HKOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpelie;

OCBOCHHUE CHCTEMbl 3HAHHM, JEKAMX B OCHOBE XHMMHYECKOW COCTABJSIOUIEH €CTECTBEHHO-HAYYHOM KApTUHBI MHpa:
(yHIaMEHTAIBHBIX TTOHATHI, 3aKOHOB M TEOPUN XUMUU, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHHUH BEIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HaJMOJEKYISIPHOM, O TEPMOJMHAMMYECKUX K KHUHETHUYECKHX 3aKOHOMEPHOCTSAX MPOTEKaHUs
XUMHYCCKUX pEaKIMid, O XUMHUYECKOM DPABHOBECHH, PACTBOPAX M JHUCIEPCHBIX CHUCTEMaX, OO0 OOMMX HAYYHBIX MPUHITUIAX
XUMHUYECKOTO TPOU3BOICTBA;

(dbopMupoBaHHE Y OOYYAIOMIMXCS OCO3HAHHOI'O IMOHUMAHHUS BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHYECKUX 3HAHUU ISl OOBSICHEHUS
KITFOUEBBIX HJICH M MPOOJIeM COBPEMEHHOW XMMHH, JIJIsi OOBSICHCHHUS U MPOTHO3UPOBAHUS SBIICHUH, UMEIONINX €CTECTBEHHO-HAYIHYIO
MIPUPOAY; TPAMOTHOTO pEIICHUs MPOOIEM, CBA3aHHBIX C XMMHUEH, TIPOrHO3UPOBAHMS, aHAU3a U OLEHKU C MO3ULUNA IKOJIOTHUECKON
0€30MMacCHOCTH TIOCTICJCTBUN OBITOBOM W IMPOHM3BOJCTBEHHOW ACSITEILHOCTH YEIOBEKA, CBSI3aHHON C XUMHUYECKHUM IPOHU3BOJICTBOM,
HCIOJIb30BaHUEM U MepepadOTKOM BEIIECTB;

yrayOJIeHHe MPEICTaBICHU O HAyYHBIX METOJaX IMO3HAHUS, HEOOXOMUMBIX I MPUOOPETCHUS YMEHHH OPHEHTHPOBATHCS B MHPE
BEILIECTB U OOBSICHEHUSI XUMUYECKUX SIBICHUM, UMEIONUX MECTO B MPUPOJIC, B TPAKTUUECKON JEATETLHOCTH U TTOBCETHEBHOM KU3HHU.

B nnane peanuszanuu nepBooyYepeHbIX BOCIUTATEIbHBIX U PA3BUBAIOIIMX (DYHKIMH 1IETOCTHOIN cUCTEMBbI cpeiHero olIiero o0pa3oBaHus Ipu
M3Y4YEHUHU MpeMeTa «XUMUs» Ha YIIyOiIEHHOM ypoBHE 0COOYIO aKTyaJIbHOCTh IPHOOPETAOT TaKUe 1IeJIU U 337a4u, Kak:

BOCIIUTaHHE yOEXKIEHHOCTH B MO3HABAEMOCTH SIBICHUN MPUPOJBI, YBAKEHUS K MPOIECCY TBOPUECTBA B OOJIACTH TEOPETUUYECKUX U
MPUKJIAIHBIX UCCIIEOBAHUN B XUMHH, (HOPMHUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
pa3BUTHE MOTHBAllUU K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIMUTAHUIO HAa OCHOBE YCBOCHHSI
00IIeYETIOBEYECKUX IIEHHOCTEH;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, WHTEIEKTYAbHBIX M TBOPYECKHX CIOCOOHOCTEH oOydarommuxcs, (pOpMUPOBAHUE y HHX
CO3HATENBHOTO OTHOIIEHHUS K caMOo00pa30BaHUIO U HEMPEPHIBHOMY O0pa30BaHUIO KaK YCIOBHIO YCIEIIHOW MpodecCHOHATBHOU U
00IIIeCTBEHHOMN JeATETLHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU,
(dbopMUpOBaHHE YMEHHMI W HABBIKOB PAa3yMHOTO MPHUPOIOIOJIB30BAHUS, PA3BUTUE IKOJOTUYECKON KYIbTYpHI, IPUOOPETEHUE OMBITA
00IIECTBEHHO-TIOJIE3HON DKOJIOTHYECKON AEATEILHOCTH.

OO1ree 4MCIO YacoB, MPEAYCMOTPEHHBIX IS M3YYCHHs] XUMHUHU Ha YrIIyOJIEHHOM YpOBHE CpeaHero oomiero oOpa3oBaHwus, coctaBiser 204
gacoB: B 10 kmacce — 102 yaca (3 yaca B Hegeno), B 11 kimacce — 102 gaca (3 gaca B HECIIO).

COJEPKAHUE OBYYEHUA



10 KJTACC OPTAHUYECKASA XUMMUAA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

[Ipenmer u 3HaueHHE OPraHUYECKON XUMHHM, IPEACTABICHNE O MHOI000pa3uy OPraHUYeCKUX COeTUHEHUH.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoja: OCHOBHOE W BO3OYKIEHHOE COCTOSIHHMSA. BaneHTHbIEe BO3MOXKHOCTH aTroMma YIiepona.
XuMHUecKasi CBsSI3b B OPraHUMYECKUX COEOUHEHUAX. Tumbl ruOpuIu3aluy aTOMHBIX opOuTanedl yriaepona. MexaHu3Mmbl 00pa3oBaHUs
KOBAJIEHTHOM CBsI3M (OOMEHHBIM U TOHOPHO-aKLIENTOPHBIN). TUIbl epeKpbIBaHMs aTOMHBIX OpOUTajel, 6- U m-cBsi3u. OAMHapHas, 1BOMHAS U
TpoiHast cBs3b. CrocoObl pa3pbiBa CBA3€d B MoJeKyildax opraHudyeckux BemiecTB. lloHsaTue o cBoOoaHOM paaukane, Hykiaeopuie U
ANEeKTpoduUIIe.

Teopus crpoenust oprannyeckux coeauHeHnii A.M. byTinepoBa u COBpEMEHHBIE NPEICTABIECHUSA O CTPYKTYpE MOJIEKYJI. 3HaU€HNUE TEOPUU
CTPOCHUSI OPraHWYECKUX COSAMHEHUI. MonekynspHble U CTpYKTypHbIe (hopmynbl. CTpyKTypHBIE (DOPMYIBI pa3IMYHBIX BHIOB: pPa3BEPHYTas,
COKpallléHHasl, ckeneTHas. M3omepus. Buasl nzomepun: cTpykTypHasi, IpOCTPaHCTBEHHAs. DJIEKTPOHHBIE Y3PHEKTH B MOJIEKYJIaX OpraHUYECKUX
COeMHEHUH (MHIYKTHBHBIN U ME30MEPHBIH 3 (HEKThI).

[IpencraBnenue o kinaccudukanuy opraHuyeckux BemecTB. [loHaTue o ¢pyHkumoHanbHOH rpynme. 'omonorus. ['oMonoruueckue psiibl.
Cucremarnueckast HoMeHKIatypa opranndeckux coeaunennii (IUPAC) u TpuBnabHble Ha3BaHUSI OT/ICIIBHBIX PEICTABUTEIICH.

OcobeHHocTH M Kilaccu(UKalys opraHndeckux peakuuid. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIEC PEAKLIMU B OPraHUYECKON XUMHH.

DKcIiepUMEHTaIbHbIE METOABl W3YYEHHUS BEIIECTB W HMX IPEBpAICHUI: O3HAKOMJICHHME C 0Opa3laMH OpraHMYECKHX BEIIECTB U
MaTepuajaMM Ha WX OCHOBE, OIBITHI IO NPEBPALICHUIO OPraHMYECKUX BEIIECTB NPH HArpeBaHuM (IUIaBJIEHHE, OOYIJIMBaHHE M TOPEHUE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OPraHU4YE€CKUX BELIECTB.

Yri1eBoa0poabl.

Ankanpl. 'oMoorndeckuii psij ankaHoB, oOmas GopMmylia, HOMEHKIATypa U U30MEpHs. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI aJIKaHOB, Sp3-r1/16p1/1z[1/13au1/1;1 aTOMHBIX OopOUTaNelt yrieposaa, 6-cBa3b. PU3NUeCKre CBONCTBA alIKaHOB.

XUMUYECKHE CBOMCTBA aJKaHOB: pEaKLUU 3aMEIleHUs, U30MEpHU3alluu, JeTUIPUPOBAHUS, TUKIN3AUN, TUPOIN3a, KPEKUHTa, TOPEHHUS.
IIpencraBieHne o MEXaHU3ME PEAKLUI PaJUKAIbHOIO 3aMELICHUS.

Haxoxnaenue B mpupoae. CriocoOb! MoydyeHus: ¥ IpUMEHEHHUE aJIKaHOB.

Muknoankansl. O0mas Gopmyna, HOMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOEHHUS U XMMHMUYECKHX CBOMCTB MajibIX (LMKJIOMpPOIaH,
IUKJI00yTaH) U OOBIYHBIX (LIMKJIONEHTAaH, [IUKJIOTeKCaH) HUKI0aTKaHoB. CriocoObl MOMy4yeHUs! U IPUMEHEHHE LIUKIJIOAIKaHOB.

Ankensl. ['omonoruueckuil psa ajakeHoB, oOmas (Gopmylsia, HOMEHKIATypa. DJEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKY
AJIKEHOB, sz-m6pnzm3aum[ aTOMHBIX opOuTanei yriepojga, 6- U mn-cBA3U. CTpPyKTypHas M TreomMeTpuyeckas (LUC-TPAHC-) H30MEPHUS.
@U3NYECKUE CBOMCTBA AIKEHOB. XWMHYECKHE CBOWMCTBA: PEAKLMHU IPUCOECOUHEHMS, 3aMELIECHUS B O-IIOJIOKEHUE IpPH JBOWHOMN CBS3H,
nonuMepu3anui u okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIe peakiuu Ha ABOWHYIO CBsi3b. CrOCOOBI MOJIYYEHHUS U MPUMEHEHUE
AJIKEHOB.

Ankaguensl. Kiaccuukaius ankaaueHoB (CONpsHKEHHbBIC, H30JUPOBAHHbBIC, KyMyauposantsie). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHUS U
XUMUYECKHX CBOWCTB COMNpPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lomumepusanus conpsokE€HHBIX TUEHOB. CrocoObl MOydyeHHs U
MIPUMEHEHHE ATKaHECHOB.

Anxunsl. ['omonoruyeckuii psj alkuHOB, oOmas Gopmyia, HOMEHKIATypa U U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE
MOJICKYJI QJIKWHOB, SP-THOpUIM3AIMs aTOMHBIX opOuTanei yriaepoga. PuU3MYECKHe CBOMCTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: PEAKIIUU



IIPUCOCAVHECHNS, AUMEPU3aluyd M TPHUMEPHU3aluHu, OKUCIECHHA. KHCIOTHBIE CBOWMCTBA QJKMHOB, MMCIOIIMX KOHILIEBYIO TPOWHYIO CBS3b.
KavecTBeHHBIE peakIiuy Ha TPOWHYIO CBA3b. CIIOCOOBI MONyYeHHs U TPUMEHEHNE aJIKUHOB.

Apomaruyeckue yrieBoAopoabl (apeHsl). 'omonoruueckuil psa apeHoB, oomas Gopmyia, HOMEHKIAaTypa U U30Mepus. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI OeH301a. PU3HUeCcCKue CBOICTBAa apeHOB. XMMHUYECKHE CBOMCTBA OEH30JIa 1 €ro TOMOJIOTOB: PEaKIUH
3aMellleHus B 0EH30JIbHOM KOJIBLIE M YIJIEBOAOPOAHOM pajivKaje, peakliuu NpUCOeAUMHEHUs, OKUCIIeHue roMoiioros 6ensona. Ilpencrasinenue o6
OPHEHTUPYIOIIEM JCHCTBUHM 3aMECTHTE]CH B OCH30JbHOM KOJBIE Ha NpUMEpPE ATKUIBHBIX PATUKAIOB, KapOOKCHUIBHOM, T'MIPOKCHILHOM,
aMMHO- U HUTPOIPYIIIbl, aTOMOB T'ajoreHoB. OcOOEHHOCTH XMMHUYECKHX CBOMCTB ctupoiia. [lonnmepusanus crupona. CrnocoObl NOIy4YeHUs U
IIPUMEHEHHUE aPOMATUYECKUX YIJIEBOJOPOJIOB.

[Ipuponnsbiit ra3. [lomytHeie HedTsaHbIe Ta3bl. HedTh 1 €€ nmpoucxoxaenue. KaMeHHBIN yroibk ¥ MPOAYKTHI ero nepepadoTku. CrocoOb
nepepaboTku He(YTH: MEeperoHKa, KPEKHHT (TePMHUYECKHH, KaTaauTU4ecKuii), pudopmuHr, nuponus. IIpomxyktsl mepepabotku HedTH, HX
IIPUMEHEHHE B IIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBSA3b MEXKIY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DJNEKTPOHHOE CTPOCHME TaJOr€HIPOM3BOAHBIX YIUVIEBOAOPONOB. Peakuuy 3amelleHus rajioreHa Ha T'MAPOKCOIPYIILY, HHUTPOIpYIILY,
HuaHorpynmy, amuHorpynmy. JlelicTBue Ha TrajOreHNpOM3BOAHBIE BOJHOTO M CIMPTOBOrO pacTBopa wiénouu. BsaumopeiicTBue
IUTajJOreHaJIkaHOB C MarHueM M LMHKOM. IloHATHE O MeETa/loOpraHM4YecKuX COeAMHEHUusAX. lcrosnb30BaHME TIalOreHIIPOU3BOJHBIX
YIIIEBOAOPOAOB B OBITY, TEXHUKE U TPH CUHTE3€ OPraHUYECKUX BEILECTB.

DKcIlepUMEHTAIbHbIE METO/IbI U3YUEHHUs BELIECTB U UX MPEBPALICHUN: H3ydyeHue (PU3NUECKUX CBOICTB yIiIeBOJOPOIOB (PaCTBOPUMOCTH),
KAueCTBEHHBIX PEAKIMI YIJIEeBOAOPOJOB Pa3IMYHbIX KilaccoB (oOecuBedMBaHUE OPOMHON MM MOJHOW BOJBI, pacTBOpa IEpMaHIaHaTa Kajus,
B3aMMOJICHCTBHE alleTUJIEHAa C aMMHUAYHbIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE OOHapyKEeHHE YIiIepoAa U BOJOPO/ia B OPraHUYECKUX
BEIIECTBAX, MOJYYCHUE ITUJICHA W M3yYCHHE €r0 CBOMCTB, O3HaKOMJICHHME ¢ Koyutekuusamu «Hedte» m «Yromp», ¢ obpasmamu ruractmace,
KAay4yKOB U PE€3MHBI, MOJEINPOBAHUE MOJIEKYJI YTJIEBOJAOPOJOB U IaJIOT€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucnopoacoaepxamme oprannyeckne coeinHeHUsl.

[IpenenvHble onHOaTOMHbIE cUpThl. CTpoeHHe MoOJIeKys (Ha MpuUMepe METaHoJia W dTaHousa). ['oMosnorndyeckul psj, oduas gopmya,
U30MepHsi, HOMEHKJIaTypa U Kiaccupukauusg. Pu3nyeckue CBOWCTBA MpEAeTbHBIX OJHOATOMHBIX CHUPTOB. BomopojHBIE CBSA3M MEXIY
MOJIEKYJIAaMH CHUPTOB. XMMHUYECKHE CBOMCTBA: PEAKLUHU 3aMEILEHUs, JEruapaTallii, OKHCIEHHUS, B3aUMOJEHCTBUE C OPraHMYECKHMU U
HEOpraHMYecKUMHU KucioTamu. KauecTBeHHas peakius Ha OJHOATOMHBbIE CHUPTHI. J[eHiCTBHE 3TaHONA U METaHOJia Ha OPraHu3M YeJlOoBeKa.
CrniocoObl 1osTyyeHHs 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[IpocTeie a¢upsl, HOMEHKIaTypa 1 u3oMepusi. OCOOEHHOCTH PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHoOroaTtoMHble CIUPTHI — STWICHIVIUKOIb U TiulepruH. Pusnueckne U XMMUYECKHE CBOMCTBA: PEAKIUH 3aMEILEHUs, B3aUMOIECHCTBUE C
OpPraHMYECKMMHU U HEOPraHWMYECKUMHU KHCJIOTaMH, KadyeCTBEHHAs peaklds Ha MHOTOaTOMHbIe crupThl. [IpencraBienne o MexaHu3Me peakiuil
HyKJIeo(uabHOro 3amenienus. JleiicTBre Ha opranu3m yesnoBeka. CriocoObl MOTy4eHUs! U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJEKYJbl, B3aUMHOE BIIMSHUE TUIPOKCOTPYIIBI U OeH30JbHOTO Aapa. dusndeckue cBoiicTBa henona. Oco6eHHOCTH
XUMHUYECKHX CBOMCTB (eHona. KauectBennsie peakuuu Ha (enon. Toxcumunocts ¢eHona. CrocoObl moiydyeHHss U NpUMeHeHue (¢eHoa.
denondopmanbIeruiHas cMoJa.

KapOoHuIIbHBIE COETUHEHHS — albJETHUABl U KETOHBL. OJIEKTPOHHOE CTpPOeHHE KapOOHWJIBHOHM TIpymibl. ['oMonorudeckue psjbl
aJIbJIETUJI0OB U KETOHOB, oOuIas ¢popMyia, H30Mepus U HOMEHKIaTypa. Ou3nyeckue CBOMCTBA ajbJAETHAOB U KETOHOB. XMMUYECKHE CBOMCTBA



aJbJIETUJIOB U KETOHOB: peakiuu npucoequHeHus. OKHUCIeHNe albAeruI0B, KAUeCTBEHHbIE peakiuu Ha anbjaerujpl. CrocoObl MOTydyeHus: u
IIPUMEHEHUE AJIbJIETH/I0B U KETOHOB.

OaHOOCHOBHBIE Tpe/IeIbHbIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJIEKY KapOOHOBBIX KHCIOT. M30MepHs 1 HOMEHKIIATYypa.
@u3nyecKkue CBOWCTBAa OJHOOCHOBHBIX IPEIENbHBIX KapOOHOBBIX KHCIOT. BomoponHble CBA3M MEXIy MOJEKyJaMU KapOOHOBBIX KHCIOT.
XuUMUYeCKHEe CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peaklus ATepuUKAIMM, PEaKIHH C y4acTHEeM YTIeBOAOpOAHOro paaukana. OcoOeHHOCTH
CBOWMCTB MYpaBBUHOW KUCIOTHL [IOHSTHE O MPOW3BOAHBIX KapOOHOBBIX KHUCIIOT — CIIOXKHBIX 3dupax. MHoroobpasue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HEMpPENENbHBIX M apoOMaTHUYECKUX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX KHUCJIOT, THJIPOKCHUKAPOOHOBBIX KHUCIOT.
[IpencraBuTenu BbICIIMX KapOOHOBBIX KHUCIIOT: CT€apUHOBAs, NAJIbMUTUHOBAs, OJIEMHOBAs, JUHONEEAs, JUHONEH08ds KUACHOThL. CrocoOsl
MOJIy4YEHUs U IPUMEHEeHUEe KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upsl. 'omonorudeckuii psj, odmas Gopmyna, ©u3oMepus U HOMEHKIATypa. OU3nUecKue U XUMUIECKUE CBOMCTBA: THIPOIIH3
B KHCJION U LIEJIOYHOU cpelie.

XKupser. Ctpoenue, puznveckne U XUMHUYECKUE CBOWCTBA KHUPOB: THIPOJIN3 B KHCION U MEeNouHON cpene. OCOOCHHOCTH CBOMCTB KHPOB,
coJiepKallluX OCTaTKU HEMPEAENIbHBIX )KUPHBIX KUCIOT. JKUpPBbI B IPUPOJE.

MBpLT4 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

Obmas xapakTepucTuka yrineBoaoB. Knaccudukanus yrieBofoB (MOHO-, IW- U MOdHcaxapujbsl). MoHOcaxapuabl: III0K03a, (pPYyKTO3a,
rajakTosa, pu0o3a, ne3okcuprudo3a. dusnueckre CBOMCTBA M HaxXOXxaAeHUe B mpupoze. PorocuHTe3. XMMHUYECKHE CBONCTBA TIIIOKO3bI: PEAKIIUH
C y4yaCTHEeM CIHPTOBBIX M aIbJETHIHON TPYII, COUPTOBOE M MOJOYHOKHUCIOE OpokeHue. IlpuMeHeHue TIIOKO3bI, €€ 3HAYCHHE B
KU3HENEATEIBHOCTH Oprannsma. Jlucaxapuisl: caxapo3a, MajabT03a M JIAKTO3a. BOCCTaHaBIMBAKOIIKME U HEBOCCTAHABIMBAIOIINE JTHCAXAPUIBL.
I'upponus nucaxapunoB. Haxoxaenue B npupoze u npumeHenue. [lonucaxapuapl: kpaxmail, MHKOTEH U 1eJUTr0103a. CTpOeHHe MaKpOMOJIEKYII
Kpaxmaja, [JIMKOT€Ha M LeJUIto03bl. PU3nyecKkue CBOWCTBAa Kpaxmajga M LEUII0JI03bl. XUMHYECKHE CBOMCTBA Kpaxmania: THApOJIU3,
KayecTBEHHAas peaklus ¢ H0JIOM. XMMHUUECKHE CBOWCTBA EJUTIOI03bI: THPOIU3, OTydeHrne 3UpoB 1esuTto103bl. [ToHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

OKCIIEpUMEHTAJIBHBIE METO/bI M3Y4YEHMsI BEILECTB M UX NPEBPAILEHUI: PaCTBOPUMOCTb Pa3jIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE
JTaHoJa C HaTPUEM, OKHUCIIEHUE 3TUJIOBOTO CIIUPTA B ajbJAETH Ha PACKAJIEHHON METHOM MPOBOJIOKE, OKUCIEHUE ATHIIOBOTO CIIUPTA TUXPOMATOM
Kajaus (BO3MOYKHO HCIIOJIb30BaHME BHJEOMATEPHAJIOB), KAaUECTBEHHBIC pPEaKUMU Ha aibAerujbpl (C TUAPOKCUAOM auammuHcepebpa(l) u
runpokcuaom menu(ll)), peakmus rmuuepuna ¢ rugpokcuiom Meau(ll), xumuueckrue cBoicTBa pacTBOpa YKCYCHOM KMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa IIoK03bI ¢ Tuapokcuaom menu(ll), B3aumozelicTBue kpaxmaia ¢ HOJIOM, PELICHHE SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMaM «CIupThl U
¢denomnbl», «KapooHoBbIe KUCTOTHI. CII0XKHBIE YPUPBI.

A3oTcoaep:kamye OpraHnyecKne CoeIMHeHusl.

AMUHBI — OpraHuyYecKre Mpou3BoIHbIe aMMuaka. Knaccudukanus aMuHoOB: anudaTtudeckiue 1 apoMaTUYecKue; NEpBUYHbIE, BTOPUYHBIE U
TperuuHble. CTpoeHne MoJieKy, o0mias Gopmyna, U30Mepusi, HOMEHKJIATypa U (pU3NYECcCKre CBOMCTBA. XMMHUECKOE CBOMCTBA aJM(haTHUECKUX
aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHNE, B3aUMOICUCTBUE NIEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTON. COJIM alKHIIaMMOHUS.

AHWIMH — NIPEeICTaBUTEND AMUHOB apoMaTHieckoro psjaa. CTpoeHue aHwInHA. B3auMHoOe BiIMSHHUE TPYyNIl aTOMOB B MOJIEKYJIE aHUJIMHA.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHUIUMH. CHoOcOObI MONY4YEeHUS W NMpPUMEHEHHE aau(aTHUYeCKUX
aMuHOB. [loyueHne aHMIIMHA U3 HUTPOOEH301a.



AmuHokucnotel. HoMeHnkiatypa n uzomepus. OTAeNbHbIE NMPEICTABUTENN 0O-AMUHOKHCIIOT: IVIMIMH, anaHuH. dusmyeckne CBONCTBa
AMUHOKHCIIOT. XMMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT Kak aM()OTEPHBIX OPraHMYECKUX COCIMHEHHM, PeaKIus MOJMKOHICHCAIINH, 00pa3oBaHue
MENTUIHOM CBsA3U. buosiornueckoe 3HaueHre aMMHOKUCIOT. CHUHTE3 U THIPOJIU3 MENTH]IOB.

benku kak mpupoHbie mosmMepsl. [lepBuuHas, BTOpUYHAS U TPETHYHAS CTPYKTypa OEKOB. XUMUYECKUE CBOMCTBA OCIIKOB: THUPOIIH3,
JieHaTypalus, KaYeCTBEHHbIEC PEAKIIK Ha OCIIKHU.

OKCIIepUMEHTAILHBIC METO/Abl W3YYCHHUS BEIISCTB W WX MPEBPAICHUI: PAcCTBOPEHHE OCIKOB B BOJIE, JCHATypalus OCIKOB IpHU
HarpeBaHuy, I[BETHbIC PEAKIMN Ha OEJKH, pelleHHe SKCIEPUMEHTAIbHBIX 3a/1a4y MO0 TeMaM «A30TCOAEp)KalUe OPraHUYECKUEe COCTUHEHUS» U
«Pacrno3HaBaHue OpraHM4eCKUX COCIUHEHUIN.

BricokoMosieKyJISIPHBIE COeIMHEHU.

OCHOBHbIE TIOHSITUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI: MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEpU3aIuH,
CpenHsisl MoJieKyJsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETMHEHUHN — IMOJIMMEPHU3aLIUsl U TOJTUKOHACHC AL

[Tonmumepusie matepuanbl. [lmactMacchl (MOMMATHIICH, TOJUIIPONIIICH, TOJUBUHWIXJIOPUI, MOJTUCTHPONI, MOJIUMETHIMETAKpUIIaT,
MOJIMKapOOHATHI, ToNMUATUIIEHTepedTanar). Y Tunu3anus u nepepadoTka riacTHKa.

DnacToMepbl: HaTypallbHbIM KaydyK, CHHTETHYECKHE KayuykH (OyTaAleHOBBIH, XJIOPOIPEHOBBIH, H30IPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, IEePCTh, MIENK), HCKYCCTBEHHBIE (BUCK03a, alleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAIPOH U JIaBCaH).

[Tonumepsl cnienuanbHOTO Ha3HaUeHUS (Te(IIOH, KEBJIap, AIEKTPOIPOBOISIINE MOJTUMEPHI, OMOpa3iaraeMble MOJIUMEPHI).

DKCrepuMEHTANIbHBIE METOJIbl M3Y4YEeHHs BEIIEeCTB M WX MpPEBpallleHUui: O3HaKOMIIEHHE C 00paslilaMd HPUPOIHBIX M HUCKYCCTBEHHBIX
BOJIOKOH, IJTACTMACC, Kay4yKOB, pelIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Pacrno3HaBanue miacTMacc U BOJIOKOH).

Pacuérnbie 3amaun.

HaxoxneHne MOJICKYISpHOH (HOPMYIJIBI OPTaHMYECKOTO COCAMHEHHS 10 MAaCCOBBIM JOJISIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB,
HaXO0XJICHUE MOJIEKYISIPHON POPMYJIIbI OPraHMUYECKOTO COeTMHEHUS 0 Macce (00bEMY) MPOTYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce,
00BEMY) TIPOJYKTOB PEAKIIMH W/WUIU HUCXOJHBIX BEIIECTB, YCTAHOBJEHHE CTPYKTYPHOW (POPMYIIBI OPraHUYECKOro BEIIECTBA HA OCHOBE €r0
XUMHUYECKHUX CBOMCTB MJIM CIIOCOOOB MOTYYECHHUS, OTPEAeNICHUE I0JIU BBIXOA MPOYKTa PEaKui OT TEOPETHUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzamust MexXnpeaMETHBIX CBSI3€d MpU M3YYEHMHM OopraHuyeckod xumuu B 10 Kiacce OCyIIECTBISIETCS 4Y€pe3 MCMOJIb30BaHUE KaK
OOIIIMX €CTECTBEHHO-HAYYHBIX MTOHSATUH, TaK U TIOHATUH, MPUHSITHIX B OT/IEIBHBIX MIPEAMETaX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHUS: SBJICHHME, HAy4YHBIA (akT, TUMOTE3a, TEOpHs, 3aKOH, aHallu3, CHUHTE3, KiIacCU(pUKaIus,
Ha0II0/IeHUE, U3MEPEHNE, IKCIIEPUMEHT, MOJIENb, MOJICTUPOBAHUE.

@dwuszuka: martepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJla, DHEPreTUYECKUN YpOBEHb, BEHIECTBO, TENO, 00BEM, arperarHoe
COCTOSIHHE BEIIECTBa, PU3NUECKHUE BEIMUYUHBI, CAMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHUS, Macca.

buonorus: xierka, opranu3M, dKocuctema, omochepa, MeTaboIM3M, HACTIEACTBEHHOCTh, aBTOTPOQHBIN U TeTepOTPODHBIN TUT MUTAHUS,
Opoxenue, GOTOCUHTE3, IbIXaHHE, OCIKHU, YIIIEBObI, )KUPbI, HYKJIEMHOBBIE KHCIIOTHI, (DEPMEHTHI.

I'eorpacdus: mose3Hple NCKOMAaeMbIe, TOTLTUBO.

TexHomOTHA: THIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO TUTAHUS, MOIOIIME CPEACTBA, MaTepHalbl M3 HMCKYCCTBEHHBIX H
CUHTETUYECKUX BOJIOKOH.

11 KJIACC OBLIASI U HEOPTAHUYECKASI XUMUSA

Teopernyeckue 0CHOBbI XUMMH.



Atom. CocTaB aTOMHBIX sjep. XUMHUYECKHH d3ieMeHT. M3orombl. CTpoeHHE SJIEKTPOHHBIX OO0OJIOYEK aTOMOB, KBAHTOBBIEC YHCIIA.
DHepreTHYecKue YpOBHH U TIOAYPOBHU. ATOMHbIE opOuTanu. Kinaccupukanus XuMHYECKHUX JIEMEHTOB (S-, P-, d-, f-anementsr). Pacnipenenenue
AJIEKTPOHOB IO ATOMHBIM OpOUTANIsAM. DJIEKTPOHHbIE KOH(GUTYpallUd aTOMOB 3JIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSTHUH, JIEKTPOHHBIE KOH(UTYPAIIUX HOHOB. DJIEKTPOOTPHUIIATEITBHOCTb.

[lepuonnueckuit 3akoH u llepuogmueckas cucrtema xumuueckux 3yeMeHToB J[.MI. MenneneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA M
[lepuoguueckoil cUCTEMBl XMMHUYECKMX 3JEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUS CBOMICTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CJIOKHBIX BEIIECTB IO TPYIIaM U MepuoiaM. 3HadeHue nepuoanyeckoro 3axona J[.1.
Meneneesa.

XuMmuyeckasi CBA3b. BUIIbI XMMHUECKOHN CBA3HM: KOBaJeHTHAs, UOHHAs, METalTH4yeckas. MeXxaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW CBSI3U:
OOMEHHBIH M JIOHOPHO-AKIEITOPHBINA. DHEPTHsl ¥ ATMHA CBS3H. [10NApHOCTD, HAIIPABICHHOCTh M HACKHII[AEMOCTh KOBAJICHTHOM CBs3u. KpaTHbie
cBA3u. BopoponHas cBsizb. MeXKMOIEKYISIPHBIE B3aUMOICUCTBUSL.

BaneHTHOCTh U BaJIEHTHbIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpbhl MOJIEKYJ C HUX I'€OMETPUYECKUM CTPOEHHUEM (Ha
IpUMepe COSMHEHHH 3JIEMEHTOB BTOPOTO MEPUO/Ia).

[IpencraBienre o0 KOMIUIEKCHBIX coeluHeHusX. CocTaB KOMIUIEKCHOIO MOHA: KOMIUIEKCOOOpa3oBaTelb, JIMTaHAbl. 3HAuY€HHE
KOMIUIEKCHBIX coelnHeHHu. [IoHATHE 0 KOOpAMHAIMOHHOW XUMUHU.

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS. THUIIBI KPUCTAIUIMUECKUX PEMIETOK (CTPYKTYp) U CBOIMCTBA BEILIECTB.

[lonsTe o ngucnepcHbIx cucreMax. MctuHHble pacTBopbl. [IpencraBieHue o0 KOUIOMAHBIX pacTBopax. CHocoObl BBIpa)KEHUs
KOHIICHTpPAllUM PacTBOPOB: MAcCOBas J0Js BEIIECTBA B pPacTBOPE, MOJISIpHAs KOHIEHTpauus. HacellieHHbIE M HEHACBIEHHBIE PaCTBOPBI,
pactBopuMocTb. Kpuctaimoruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKHX BEHIECTB. TpHBUANBHBIC HA3BaHUS OTACIBHBIX INPEICTABUTEICH HEOPTaHWYECKUX
BELIECTB.

Knaccudpukanys XuMUYEeCKMX peakluil B HEOPraHMYECKOM W OpraHMYeCKOM XMMHH. 3aKOH COXPAHEHHS MacChl BEIIECTB; 3aKOH
COXPAaHEHHUS U TIPEBPAIICHUS SHEPTUU MPU XUMUYECKUX peakuusx. TermnoBbie 3QPeKThl XUMHUECKUX peakiuid. TepMoXuMudeckue ypaBHEHHS.

CKopocTh XMMHYECKOM peakiuu, €€ 3aBUCUMOCTb OT pa3lu4HbIX (akTOpoB. ['OMOreHHbIEe M reTeporeHHble peakiuu. Karamus u
KaTaJlu3aTophI.

OOpatumble U HeoOpaTHUMble peakluu. XuMmMuueckoe paBHoBecue. KoHcTaHTa XuMudeckoro paBHoBecHs. DakTophl, BIUSIONIME Ha
MOJIOKEHUE XMMUYECKOTO PABHOBECHS: TEMIIEpaTypa, AJaBJICHUE U KOHLIEHTPAI[MU BEUIECTB, y4acTBYOMUX B peakuu. [Ipunuun Jle [llarense.

OnexTponutuueckas aucconuanus. CuiabHble U cradble 3MeKTpoiauTsl. Crenenb aucconuanuy. Cpena BOJHBIX PacCTBOPOB: KHCIOTHAs,
HeHTpanbpHas, menoyHas. Bogopoausii mokasarens (pH) pactBopa. ['maponus coneit. Peakiinu HoOHHOTO OOMEHa.

OKHCIINTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb oOkucieHus. OKHUCIUTENs M BOCCTAaHOBHUTENb. lIpomecchl oOkuciaeHus
BOCCTAaHOBJICHUA. BakHel111e OKMCIUTENN U BOCCTAHOBUTEIH. MeTo 3JIeKTpOHHOr0 6ajganca. DIEeKTPOJIN3 pacTBOPOB U PACILIABOB BEILIECTB.

OKCIEepUMEHTAIBHBIE METO/ABI U3YUECHHS BEUIECTB U MX IMPEBPAILECHUN: pa3I0KeHHe MMEPOKCHIAa BOJIOPOIa B IPUCYTCTBUH KaTaJIM3aTopa,
MOJIEJI KPUCTAIIMYECKUX PEHIETOK, MPOBEACHUE pEeaKIMii MOHHOTO OOMEHa, OmpelesieHHE CpPeIbl PacTBOPOB C IMOMOINBIO HHAWKATOPOB,
M3Y4YE€HUE BIUSHUS PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM peakliy U MOJ0KEHNE XUMUYECKOTO0 PAaBHOBECHS.

Heopranuueckasi xumus.

[Tonoxxenne memetamoB B Ilepuognyeckoit cucreme xummuaeckux 3neMeHToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHHUS MX aTOMOB.
dusnueckue cBoiicTBa HEMETAIIIOB. AJUIOTPONHS HEMETAIIOB (Ha MpUMeEpe KUCIopoa, cepsl, pocdopa u yriaepoaa).



Bogopon. Ilonydyenue, ¢uznueckue U XMMHUYECKHE CBOWCTBA: PEAKIMHM C METAZIaMH U HEMeTallJlaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA.
I'mapuael. TormuBHBIE 3JIEMEHTHI.

lanorensl. Haxoxnenue B mpupone, crnocoObl MoiyuyeHus, (pusuueckre u XuMudeckue cpoicTBa. ['amorenoBomoponabl. Bakueiinive
KHUCJIOPOACOACpIKAIINE COSTMHEHHS TaloreHoB. JJabopaTopHble U MPOMBIIIUIEHHBIE CITOCOOBI OJTYYEeHHUs TaIoreHoB. [I[puMeHeHue rajJoreHoB u
UX COEOUHEHUMN.

Kucnopoxn, o3on. JlabopaTopHble M NPOMBINUIEHHBIE CIHOCOOBI TOJYy4eHHUS Kuciaopoaa. DHU3MUECKHe W XUMHUYECKHE CBOHCTBA H
MPUMEHEHHE KUCTIopoia U 030Ha. OKCUIBI M IEPOKCHUIBI.

Cepa. Haxoxxaenue B mpupojie, CrocoObl MoyryueHus!, pu3nueckue U xumuaeckue cpoiicta. CepoBoaopo, cynbhuast. Oxcun cepoi(1V),
okcu cepbl(VI). CepHucras u cepHas KUCIOTHI U UX cold. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpuMeHeHme cepbl U e€ COeTMHEHUH.

A3zot. Haxoxzaenue B mpHUpoae, CIOCOOBI MOJMy4eHUs, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. AMMHAK, HUTpUAbL. OKCHIBI a30Ta.
A3zoTucTtas U a30THasi KUCIOTHI M UX coid. OCOOEHHOCTH CBOMCTB a30THOM KHUCHOTHL. [IpuMmeHeHue a3otra M €ro coeIuHEHUH. A30THBIE
YIOOpEHUSI.

®ocdhop. Haxoxaenue B npupoze, crnocoObl MOdydeHus!, Guzndeckue u xummuueckue cpoiictsa. @ocdunasl u pochun. Oxcuast Gocdopa,
docdopnas kucnora u e€ conu. [Ipumenenune gocdopa u ero coequaermit. PochopHbie YIOOpCHHUS.

VYrnepon, HaxoxieHue B mpupojae. AmnorpornHble Moaudukanuu. Dusnueckue W XUMHUYECKHE CBOWCTBA MPOCTBIX BEIIECTB,
obpazoBannbix yraepoaoM. Oxcun yriaepona(ll), okcun yrimepona(lV), yroiapHas kucinota u €€ Coau. AKTHBUPOBAHHBIA YroJib, aJcoOpOITHs.
Oynnepensl, rpadeH, yriaepoaHble HAHOTPYOKH. [IpuMeHeHne mpocThIX BEIECTB, 00pa30BaHHBIX YIIIEPOJIOM, U €r0 COSTUHEHUI.

Kpemunii. Haxoxxnenne B mpupoze, crocoObl moiydeHus, (pusnyeckue M xuMudeckue cBoiictBa. Okcup kpemuwus(1V), kpemHueBas
KHCIIOTa, CIIMKATHL. [I[puMeHeHne kpeMHus u ero coeinHeHuid. CTekIo, ero noiyuyeHue, BUJIbI CTEKIIA.

[Tonoxxenune metamwioB B Ileproguueckoil cucteMe XMMHUECKUX 3J€MEHTOB. OCOOEHHOCTH CTPOEHMSI 3JIEKTPOHHBIX 000JI0YEK aTOMOB
MeTauioB. O6mue Gusnueckue cBoiicTsa MetamioB. [IpuMeHeHre MeTauioB B ObITY U TeXHUKE. CIIJIaBbl METAIJIOB.

DNEeKTPOXUMHUECKUH psAJ HanmpsbkeHud MeraiwioB. OOmue crnocoObl MOMYYEHHs] METaJUIOB: THJPOMETALTYyprusi, MHUPOMETAJUTYprus,
anekTpoMeTamutyprus. Ilonsatue o koppo3un MetaioB. CrocoObl 3alUThl OT KOPPO3HH.

O6mras xapakrepuctuka MmetamioB |A-rpynmner [lepumonnueckold CUCTEMBI XMMHUYECKHX JJIeMEHTOB. Harpuii m kanwmii: moiydeHwue,
¢du3nyeckre 1 XMMMYECKHE CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB M UX COETUHEHUH.

Obmas xapakrepuctuka metauioB |IA-rpynmnel Ilepuonnyeckoil cucTeMbl XMMUYECKMX 3JI€MEHTOB. MarHuil M KajiblMi: MOIy4YeHUE,
¢du3nyeckre 1 XMMHUYECKHE CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BELIECTB U UX coelMHEHUN. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AnroMuHUI: monydeHue, Gu3nueckue M XMMHYECKHUE CBOMCTBA, NPUMEHEHHE MPOCTOrO BELIECTBA U €ro COeAUHEHHH. AMQoTepHbIe
CBOMCTBA OKCUJA U TMAPOKCUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI ATFOMUHHS.

O6mas xapakTepucTUKa MeTaioB No6ouHbix noarpymni (b-rpymnm) [leproaudeckoii cucTeMbl XUMUYECKUX 3JIEMEHTOB.

dusnueckue 1 XUMHUYECKHE CBOWCTBA XpoMa U ero coeanneHnit. Okeuasl u ruapokcuast xpoma(ll), xpoma(lll) u xpoma(V1). Xpomats! u
JIUXPOMATHI, UX OKHCIUTENbHBIE cBOMCTBA. [lonydyeHne u npuMeHeHue Xxpoma.

dusnyeckne W XMMHUYECKHE CBOICTBA MapraHiia W ero coeanHeHuid. Baxneimme coenunenust wmapranuna(ll), mapranma(lV),
mapranua(Vl1) u mapranua(VIl). Ilepmanranar kanusi, ero OKMUCIUTENIbHbIE CBONCTBA.

dusnuecKkue U XMMUYECKHE CBOWCTBA Xkele3a U ero coeauHeHuil. Okcunapl, ruapokcuisl u conu xenesa(ll) u sxenesa(lll). ITonydyenue n
MIPUMEHEHHUE KeJle3a U €ro CIIaBOB.

dusnuecKkne ¥ XUMUYECKUE CBOMCTBA MEAU U €€ coequHeHni. [lonydenue u npuMeHeHe MEAU U €€ COSAMHEHU .



Huuk: nomyuenue, pu3nuecKue U XMMHYECKHE CBOMCTBA. AMQOTEpHbIE CBOWCTBA OKCHIA U TUAPOKCHUIA LIMHKA, THIPOKCOKOMILIEKCHI
uuHka. [[pumeHeHue MHKa U €ro COeAMHEHUH.

DKcrepuMEHTAIbHbIE METOJbl M3y4YeHHUS BEIIECTB M UX MPEeBpallleHUui: H3yueHue oOpa3lloB HEMETAJIOB, ropeHue cepsl, docdopa,
JKeJle3a, MarHusl B KUCIIOPOJE, U3yUEHHE KOJUIEKUUU «MeTaibl U CIUIaBbl», B3aUMOJEHCTBUE LIEJIIOUYHBIX U IEJI0YHO3EMEIBHBIX METANIOB C
BOJIOM (BO3MOXHO HCIOJB30BaHUE BHUAEOMATEPUANIOB), B3aUMOJICHCTBUE IIMHKA U Kelie3a C PaCTBOPaMU KUCJIOT M IIEeNOoYeld, KaUueCTBEHHbIE
peakiuyu Ha HEOPraHWYECKUE AaHUOHBI, KaTMOH BOJOpPOJAa M KAaTHOHBI METAUIOB, B3aUMOJICHCTBUE THAPOKCUIOB AJIIOMHHMS W LIMHKA C
pacTBOpamMH KUCJIOT U IIeJI0UeH, perieHre SKCIepuMeHTaIbHbIX 3a/1a4 o TemaM «[ amorensi», «Cepa u e€ coequHeHus», «A30T U Gpochop u ux
COeTUHEHUSY, «MeTabl IIaBHBIX MOATPYII», «MeTauibl TOOOYHBIX TOATPYIII.

XuMHS H )KU3Hb.

Ponp xuMuu B obecrieueHUH yCTOHUMBOTO pa3BUTHs 4yenoBeuecTBa. [IOHATHE O HaydyHBIX METOJaX MO3HAHUS M METOJOJIOTHH HAYYHOTO
uccienoBanus. HayuHble TpUHIUIBI OPTaHU3AlUKA XUMHYECKOTO MPOou3BoACTBa. [IpoMbilieHHbIe CIOCOOBI OMYyYEHUs! BaXKHEHIIINX BEIIECTB
(Ha mpuMepe MPOU3BOJICTBA AaMMHUAKa, CEPHOM KUCIOThI, MeTaHoa). [IpoMbliIeHHBIE CLIOCOOBI MOJIyYEHHS METAJUIOB U CIUIABOB. XMMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl U ero MocueAcTBUsA. Poib XuMun B 00ecrie4eHnn SHEPreTHUECKON Oe30MacHOCTH.

XuMus 1 310poBbe YenoBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuiia ncnob30BaHus JEKapCTBEHHBIX NpenapaToB. Poias XuMuu B pa3BUTUN
MEIUIIHHBI.

XUMUS NUIINA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE 100aBKH. Pojb XuMuu B o6ecrieueHuy MUILEBON 0€3011aCHOCTH.

Kocmernueckue u mapdromepnsie cpenactBa. beitoBas xumus. [IpaBuia 6e30macHOro MCHONB30BaHUA IpENapaToB ObITOBON XWMHUU B
[MOBCEIHEBHOMW KU3HU.

XUMUS B CTPOUTENILCTBE: BKHEHIIINE CTPOUTENbHBIE MAaTepUabl (IIEMEHT, OETOH).

XuMusi B ceIbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YIO0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuabl, KpaCKH, CTEKIIO, KepaMuka. Marepuasl i 3J1eKTpoHUKH. HanotexHonoruu.

Pacuérnsbie 3anaun.

Pacuérsl: Maccel BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM O0BbEMY OJHOIO M3 y4acTBYIOIIUX B
peakIuu BEHIeCTB, MacChl (00bEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMH, €CIM OJHO W3 BEIIECTB MMEET MPUMECH, MacChl (00BEMA,
KOJINYECTBa BEIECTBA) MPOJYKTA PEaKLMU, €CIM OJHO U3 BEIIECTB JaHO B BUJE PacTBOpPA C OINpPENeNEHHON MaccOBOW J0jel pacTBOPEHHOIO
BEIIECTBa, MAaCCOBOW JIOJIM M MOJISIPHOM KOHIIEHTPAllMK BELIECTBA B PACTBOPE, J10JIM BBIXOJA MPOJIYKTa peaklUu OT TEOPETUUECKH BOZMOKHOIO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MeXnpeaMETHBIX CBsi3ed NpH M3Y4YeHHHM OOIIed M HeopraHMdeckod XumuM B 11 Kjacce OCyIIECTBISIETCS uepe3
UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHUN, TaK W TMOHSATHH, MPHUHITHIX B OTACIBHBIX MpPEIMETaX €CTeCTBEHHO-HAYYHOTO
IUKIIA.

OOmre ecTecTBEHHO-HAYYHbIE TOHSATHUS: SBJICHHE, HAy4YHBIA (akT, TUIOTE3a, TEOpUs, 3aKOH, aHajdu3, CHHTE3, KIacCHU(pUKaIUs,
MEePUOJNYHOCTb, HA0JII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJIETUPOBaHHE.

®dusnka: Marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, H30TOIbl, PAJAUOAKTUBHOCTb, MOJEKYa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEJNO, 00BbEM, arperaTHoe COCTOSIHME BEILIECTBa, MJCAIbHBIN ras, (U3MdYecKue BEINYUHBI, €IUHUIIBI
U3MEpEHUS, CKOPOCTb, DHEPIHsI, Macca.

buonorus: kinerka, opranusm, sKocucTeMa, Ouocdepa, MeTadOIU3M, MaKpO- U MUKPODJIEMEHTHI, O€IKH, KUPbI, YTIEBOIbI, HYKIEUHOBBIE
KHCIIOTHI, )epMEHTBI, TOPMOHBI, KPYTOBOPOT BEUIECTB M MOTOK SHEPTHUU B IKOCHCTEMAX.



I'eorpadus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAeMbIE, TOTINBO, PECYPCHI.

TexHoNMOrUs: XUMHUECKasi TPOMBIIIUIEHHOCTb, METAJUTYPTHsl, CTPOUTEIbHBIE MaTEpUaIbl, CEIbCKOX03IMCTBEHHOE MPOU3BO/ICTBO, MUIIEBAs
MIPOMBIIIJICHHOCTh, (papMarieBTHUecKasi MPOMBIIIJICHHOCTh, MPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHualoB, AJEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN HA YI'JIYBJIEHHOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA
JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM C CHUCTEMHO-ACITEIBHOCTHBIM IOAXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHMs IpeaMmeTra «XHMHsS» Ha
YPOBHE CpEIHEro OOIIero OOpa3oBaHMs BBIIEICHBI CIEAYIONIME COCTABIISAIONINE: OCO3HAHHE OOYYAarOIIMMUCS POCCHICKON TI'paXKIaHCKOM
UJECHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSATEIIBHOCTH M CaMOONIPEAEICHHUIO; HaJUYUe MOTHBALMU K OOy4EHMIO; TOTOBHOCTb U
CIIOCOOHOCTh OOYYAOLIMXCS PYKOBOACTBOBAThCS IMPHHATHIMA B OOIIECTBE MpaBWJIAaMH M HOPMAaMH IOBEJICHHS; HAJHMYUE IMPABOCO3HAHMUSA,
HKOJIOTUYECKOM KYJIbTYpBhl; CHOCOOHOCTh CTABUTh LIEIH U CTPOUTH )KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTpakaioT CHOPMUPOBAHHOCTHb OINbITA I1O3HABATEIBHOW M IMPaKTUYECKOU
NesTeIbHOCTH 00yJaroIIMXCcsl B IpoLiecce pean3alui 00pa3oBaTeabHOM ESTEIbHOCTH.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHUS MpeaMeTa «XUMHS» OTPaXaroT C(HOPMUPOBAHHOCTH OIBITA IO3HABATEIBHOM W MPAKTUYECKOU
NesTeIbHOCTH 00yUaroIUXCsl B IPOLecce peain3alui 00pa3oBaTeIbHOM EATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHUSA

0CO3HaHMs 00yUarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 00s3aHHOCTEH, yBaKEHUS K 3aKOHY U IIPABOMOPSIKY;

IIPE/ICTABICHUSI O COLMAIbHBIX HOPMAX U MpaBUiIax MEXINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MpPU CO3JIaHUM y4EOHBIX NMPOEKTOB, PELIEHUH YUeOHBIX M MO3HABaTeNbHBIX 33jad,
BBITIOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY M apryMEHThl JPYTruX MpH aHAINW3€ Pa3InYHbIX BUJOB y4eOHOI
NeSITeNIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HACJIEJUI0 OT€YECTBEHHOW XUMUM;

YBa)KEHHsI K MPOLIECCY TBOPYECTBA B O0JIACTH TEOPHH U MPAKTUYECKOTO MPHUIIOKEHHUS XMMUHU, OCO3HAHUS TOTO, YTO JIAHHBIE HAyKH €CTh
pe3yNbTaT ATUTENIbHBIX HAOMI0IEHUH, KPOIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TIOCTOSHHOTO TPYy/a YUEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABaTeIbHBIX MOTHBOB B MOJIyY€HUH U MOCJIEAYIOIIEM aHalu3e MH(YOpMaIMK O MEPeOBbIX JOCTHKEHHUIX COBPEMEHHOMN
OTCUYECTBEHHOM XNMHHU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIOCOOHOCTH OLICHMBATh CHUTYallUH, CBSI3aHHBIE C XMMUYECKMMHM SBICHHSIMHU, M NPHUHUMATh OCO3HAHHBIE PELICHUS, OPHEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEACHHE U IOCTYIKHM CBOMX TOBApHILEH C MO3MLIMA HPABCTBEHHBIX M IPABOBBIX HOPM M C Y4ETOM
OCO3HaHUS MOCIIEICTBUM ITOCTYIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBbS:



MMOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro obOpasza >KU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bU3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOJTI0ICHUSI PaBHJI 0€301IaCHOTO OOpaICHUs C BEIIECTBAMHU B OBITY, TOBCEAHEBHOM )KU3HU, B TPYOBOU ESITEIBHOCTH;

MMOHVMAHUS IIEHHOCTH MPaBWJI WHAWBHUIYAILHOTO U KOJUIGKTHBHOTO O€30MacHOTO MOBEACHHUS B CHUTYAIUAX, YTPOXKAIOIIMX 37J0POBBIO U
JKU3HU JIFOJIEH;

OCO3HAHUS TIOCIIEACTBHIA U HENMPUATUS BPEIHBIX MIPUBBIYCK (YIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KypeHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B y4e€OHO-UCCIIEIOBATEIBCKOM IeATeIbHOCTH, OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTHX BHAX
JeITEIbHOCTH;

YCTAaHOBKHU Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUUYECKUX 3aa4 COIMAIbHOM HANPaBIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOQPECCUi Pa3IMvHOro poja, B TOM YHCIE HAa OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHUN IO
XAMHUU,

YBKEHHUSA K TPYY, JIOASIM TPYyJa U pe3yibTaTaM TPYAOBO 1eATeIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHAMBHUAYAJIBHOM TPAaeKTOpUM 00pa3oBaHus, Oyayuiedl nmpodeccuu U peanusanuu cOOCTBEHHBIX
KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHUU, HTHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrHYecKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€1€CO00Pa3HOr0 OTHOLIEHHS K MPUPOJIE KaK UCTOYHHUKY CYILIECTBOBAHUS )KM3HU HA 3eMIie;

MMOHUMAHHUS TJIO0ATBHOTO XapakTepa 3KOJIOTHYECKUX MPOoOJeM, BIUSHUS IKOHOMHYECKHX IPOIIECCOB HA COCTOSIHUE MPUPOJHOU M
COIIMAJIBHON CPEJIbI;

OCO3HaHUsI HEOOXOAMMOCTH UCTIOIB30BAHUS IOCTHKCHUN XUMHH JIJIs1 PEIICHUsI BOIIPOCOB PAIMOHATIBHOTO TPUPOIOTIOIH30BAHMUS;

aKTUBHOTO HEMpUATHS ACHCTBHMA, MPUHOCAIINX BpEA OKPYXKAIOUIEH MPUPOTHON cpele, YMEHUS MPOTHO3UPOBATH HEOIArOMpHsITHHIE
9KOJIOTUYECKHE MOCIEACTBUS MTPEANPUHUMAEMBIX JCHUCTBUN U IIPEIOTBpAIIaTh UX;

HAJIMYUs PA3BUTOTO SKOJOTMUYECKOTO MBIIIJICHUS, YKOJIOTUYECKOM KYIbTYpHI, OMbITa AEATEIHHOCTH SKOJIOTHUECKON HANpaBIEHHOCTH,
YMEHHUS PYKOBOJICTBOBATHCS HMMH B I103HABATEIHHOM, KOMMYHHUKATMBHOM W COIMAJIBHOW MPAKTUKE, CIHOCOOHOCTH U yMEHHSI aKTHUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOI MPaKTUKH;

MMOHUMAHUS CHENU(PUKN XUMUM KaK HayKHd, OCO3HAHHS €€ poiu B (HOPMUPOBAHUHM PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU
[[EJIOCTHOTO TPEJCTABICHUs 00 OKpPY)KAIIIeM MHpEe KaK O €IMHCTBE MPUPOJbI M 4YeJIOBEKa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pereHnu IpodIeM COXpPaHSHUS TPUPOTHOTO PABHOBECHSI;

yOexAEHHOCTH B 0c000# 3HAUMMOCTH XUMUH JIJIS1 COBPEMEHHON ITUBUIIN3AIMU: B €€ TYMaHUCTUYECKOM HAMIPABICHHOCTH U BAYKHOW POJIH B
CO37JaHUM HOBOHM 0a3bl MaTEepUAIBHOM KYJIBTYPBI, B PEIICHUH TI00aTbHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
SHEPTeTHYECKOH, MHUIIEBOI M YKOJIOTUIECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00€CTIEYeHIH YCIOBUN YCTICITHOTO TPYIa U SKOJIOTHUECKU
KOMQOPTHOM KM3HU KKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: TIOHUMAHUS CYITHOCTH METOJOB IMO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIIOIB30BaTh TOJydaeMble 3HAHUS I aHAIU3a U OOBSICHEHHS SIBJICHUM OKPYXAIOMIEr0 MUPa U MPOUCXOANINX B HEM W3MEHEHUH, YMEHUS
nenath 000CHOBAaHHBIE 3aKTIOYCHUS HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCS JAHHBIX C [ETbI0 MOTYYSHHs TIOCTOBEPHBIX BHIBOJOB;



CIOCOOHOCTH CaMOCTOSATEIbHO UCIIOIB30BAaTh XUMUYECKUE 3HAHUS ISl PEUICHHs TPOOJIeM B peabHbIX )KU3HEHHBIX CUTYalUAX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEILCKON AESTENbHOCTH;

TOTOBHOCTH U CLIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY IMOJIYYE€HUIO HOBBIX 3HAHUH MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSM TPy/a B pa3iMuHbIX chepax npodecCHOoHaTbHON AeSITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3ynbTaThl OCBOCHUS IIPOrpaMMBbI 110 XUMHH Ha YPOBHE CpeHEro oouiero o0pa3oBaHus BKIKOYAOT:

3HaYMMble N1 (POPMHUPOBAHUS MHUPOBO33PEHUSI OOYHYAIOUIMXCS MEXKIUCHUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIE MOHSATHS,
OTpaKarolllie IEJIOCTHOCTh HAYy4YHOM KapTHUHBI MHpa U cleuu(UKy METOJOB IO3HAHMs, UCIOJIb3yEeMbIX B €CTECTBEHHBIX Haykax (Marepus,
BEIIECTBO, JHEPrus, SBICHHE, MpPOIECC, CUCTeMa, HAy4HBIH (DaKkT, MPUHLUI, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIEAOBaHHE,
HaOJI0IeHNe, U3MEPEHNUE, SKCIIEPUMEHT U IpYTHe);

YHUBEpCcaJbHble yueOHbIE JAeWCTBUs (IIO3HABATEJIbHbIE, KOMMYHHKAaTUBHBIE, DETyJsATUBHbIE), oOecneuuBaromue (popmMupoBaHUeE
(GYHKIMOHATIBHON TPAMOTHOCTH U COLIMATIbHON KOMIIETEHLIUU 00Y4arOLNXCs;

CIIOCOOHOCTh O0YYAIOLINXCSl MCIIOJIb30BaTh OCBOCHHBIE MEKIMCIUIUIMHAPHBIC, MEPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHbBIC yueOHbIE
JIeWCTBUS B I03HABATEIbHON M COLIMAIBHOM MIPAKTUKE.

MertanpeameTHble pe3yJbTaThl OTPa)XKarOT OBJIAJICHUE YHUBEPCAJIbHBIMH YYEOHBIMM IIO3HABaTEIbHBIMM, KOMMYHUKAaTUBHBIMH H
PEryJasTUBHBIMH JCHCTBUSMHU.

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIe NelCTBUS

1) 6a30BbIe JIOTHUYECKHE TeHCTBUS:

CaMOCTOSITENILHO (POPMYIUPOBAThH M AKTYaIM3UPOBATh MPOOJIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpEAEIATh LENH JEATEIIBHOCTH, 3a/JaBas IapaMeTpbl W KPUTEPUM HUX JOCTHIKEHUS, COOTHOCUTH PE3YNbTAaThl JEATEIBHOCTH C
MTOCTABJIEHHBIMU LIEJISIMH;

HCII0JIb30BaTh IIPY OCBOEHUH 3HAHUH NPUEMBI JIOTHYECKOTO MBIIUIEHUS: BBIIEIATh XapaKTEpHbIE IPU3HAKU MTOHATHI U YCTaHABIMBATh UX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS 1151 OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUM;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMU BEIIECTB U XUMUYECKUX PEAKIIMA;

YCTaHABIIMBATh IPUUMNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PpACCYXJIEHUS (MHAYKTHBHBIC, IEIyKTHBHbIE, IO aHAJOTHH), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOpEUYUs B
paccMaTpuBaeMBbIX SIBJICHUSX, (POPMYJINPOBATh BHIBO/BI U 3aKIIOUCHMUS;

IPUMEHATh B MpoOIlecce MO3HAHUS HCHOJb3yeMble B XHUMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MPeoOpa30BbIBATH MOJEIbHbIC
MIPEJICTAaBICHHUS] — XUMHUYECKHI 3HaK (CMMBOJI) 3JIeMEHTa, XuMudeckas ¢popMysia, ypaBHEHHE XUMHUUYECKON peakluu — MpU PelIeHUH y4eOHbIX
[IO3HABATENIbHBIX M TPAKTUYECKUX 3a]a4, NPHUMEHATh Ha3BaHHbIE MOJEJIbHBIE NPEJCTABICHUS /JS BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TIO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUi;

¢dbopMyIMpOBaTh LENM U 3aJa4d HCCIEOBAaHUS, HCIOJIBb30BaTh IOCTABIEHHBIE M CAaMOCTOSATENBHO COOPMYIMPOBAHHBIE BONPOCHI B
KayecTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI /17151 (POPMUPOBAHUS THIIOTE3bI 10 MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CY)KJICHUM;



BJIAJIeTh HAaBBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHMS M IPOBEACHUS YUYEHHYECKHUX HKCIEPUMEHTOB, COBEPLICHCTBOBATb YMEHUS
HAOII0AaTh 3a XOIOM TPOIlecca, CAMOCTOSITENFHO NMPOTHO3UPOBATH €ro Pe3ynibTaT, (GOpPMYIHPOBATH OOOOLICHHUS M BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BaHMs, COCTaBIATE 0OOCHOBAHHBIM OTYET O MIPOAETIaHHOM padoTe;

NpUOOpeTaTh OMBIT YYCHUUYECKOW HCCIEOBATEIbCKOM M MPOEKTHON JesTeIbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIIEHUS MPAKTHUECKUX 3ajiay, IPUMEHEHHIO Pa3IMYHbIX METO0B O3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3JIUYHBIX MCTOYHHMKAX MH(pOpManuu (HaydHO-TIONYJISIpHAs JUTepaTypa XMUMHUYECKOIO COJAEP)KaHUs, CIpPaBOYHBIE
nocodusi, pecypcbl MHTepHeTa), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHUSA, KPUTUYECKH OIICHWBATH €&
JOCTOBEPHOCTh U HENIPOTUBOPEUYUBOCTH;

(dbopMyIHMpOBaTH 3aIPOCHl M MPUMEHSATH Pa3IMYHBIE METOJbl NPU TOUCKE M 0TOOpe MH(pOpMAIMK, HEOOXOTUMOHN JUIsl BBIOJHEHUS
yueOHBIX 3ajjau ONPEeIEHHOIO THIIA;

pUOOPETaTh OMBIT MCIIOJIF30BaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M PA3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAbHYIO (popMy HpeicTaBiIeHUs MHPOpPMALUHU (CXEeMBbl, TpaduKH, AUarpamMMbl, TaOJIMILIbI, PUCYHKH U
JpyrHe);

HCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPE/ICTBA MPHU pabOTe C XUMUUECKOM MH(pOpMaLMel: PUMEHATh MEeXIpeaAMeTHbIe (pu3nueckue
Y MaTeMaTH4YeCKHe) 3HAKU ¥ CUMBOJIBL, (POPMYIIbI, a00peBHATYpBI, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HAIJISIIHOCTH.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

3aJjaBaTh BOIPOCHI 10 CYLIECTBY 00CYK/Ia€MOM TeMBbI B XOJI€ JMaiora U/UiH JUCKYCCHM, BBICKA3bIBAaTh UJEH, () OPMYIUPOBATH CBOU
MIPEJIOKEHUS OTHOCUTEIBHO BHIIIOJHEHUS NPEAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C TIPE3EHTAlMENl pPE3yJabTaTOB II03HABATEIBHOM JAEATEIBHOCTH, IIOJYYEHHBIX CaMOCTOSTENBHO WM COBMECTHO CO
CBEPCTHUKAMM TPU BBIIOJHEHUH XHMHUYECKOTO 3KCIEPHUMEHTa, MPAKTHYECKOH pabOoThl MO HCCIIEOBAaHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuy y4eOHOro MpoeKTa, U (OPMYIHPOBATH BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX MCCIEIOBaHUI MyTEM COIIacOBaHMS MO3ULUHN B
X0J1e 00CYyX)eHUsI 1 0OMEHa MHEHUSIMU.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIE 1eHCTBHSA:

CaMOCTOSITEJILHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO MMO3HABATENBHYIO I€ATEIbHOCTD, ONPEeIssl €€ UelnH U 3a/ladl, KOHTPOJIUPOBATh U
[0 Mepe HEOOXOTUMOCTH KOPPEKTHPOBATh NpeAsiaraeMblii aJrOpuUTM JEHCTBUH NpU BBINOJHEHUM Y4EOHBIX M MCCIEIOBATENbCKHUX 3a/ad,
BbIOMpaTh Hanbosiee 3pPEKTUBHBIN CIOCO0 UX PEIIeHUs C YIETOM MOJTyYEHUSI HOBBIX 3HAHUM O BEIIECTBAX U XMMHUECKHUX PEaKIIMSIX;

OCYILECTBIATh CAMOKOHTPOJIb JIEATENBHOCTH HA OCHOBE CAMOAHAaJIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJBbTATHBI

[IpenmeTHble pe3ynbTaTbl OCBOGHMS IMPOrpaMMbl 10 XMMUHU Ha YIIIyOJEHHOM YpPOBHE Ha YpPOBHE CpEIHEro ooOuiero oOpazoBaHMs
BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera « XUMHs Hay4YHbIE 3HAHMSI, YMEHUS U CIIOCOOBI EHCTBUI 110 OCBOEHHUIO, HHTEPIPETAUU
U NpeoOpa3oBaHUIO0 3HAHUN, BUJIBI IEATEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHUH B Pa3IUYHBIX YU€OHBIX CUTYaLlUsX, a
TaK)Xe B pealibHbIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX ¢ XUMHUEH. B mporpamme 1o XuMuM MpeiMeTHbIE pe3yiIbTaThl MIPEICTaBICHbI 110 roJlaM
U3Y4YEHHUS.

10 KJIACC

[IpenMeTHBIE pe3yabTaThl 0OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:



c(OpPMHUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAUEHUU OPraHUYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HayK U €€ PO B 00ecrieueHuu
YCTOMUYMBOTO pa3BUTHS YEJIOBEUYECTBA B PELICHUH IPOOJIEM HKOJOTHUECKOW, IHEPreTH4ecKOoil M MHIIeBOH Oe30MacHOCTH, B Pa3BUTHH
MEAMIMHBI, CO3JaHMM HOBBIX MAaTEpUATOB, HOBBIX HCTOYHHUKOB OHHEPrHHM, B OOECHEUYEHHWU PALUOHAIBHOTO MPUPOAOIOIb30BAHUS, B
(bopMHpPOBaHUN MHPOBO33PEHHsS] U OOIIEH KyIbTYPHI UEJIOBEKAa, a TaK)KE HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U
MIPUPOIHOM Cperie;

BJIQ/ICHUE CHUCTEMOW XMMHYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOUINE MOHATUS — XUMHUYECKHUH 3JIEMEHT, aToM, SIpo U
JNIEKTPOHHAs 000JI04YKa aToMa, S-, P-, d-aTOMHbIE OPOUTAIIH, OCHOBHOE M BO30Y)KIEHHOE COCTOSIHUS aTOMa, THOPUM3AIIUsS aTOMHBIX OpOUTAJICH,
MOH, MOJIEKYJa, BAJIEHTHOCTh, 3JEKTPOOTPUIIATEIBHOCTD, CTEIIEHb OKHCICHUS, XUMUYECKasi CBSA3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BEM,
YIIEpOAHBIN cKeNeT, (QyHKUMOHANbHAs TpYIIa, paauKall, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJETHbIE), U30Mepus
CTPYKTYpHasi U NPOCTPAHCTBEHHAs (F€OMETPUYECKasl, ONITUYECKasi), U30MEPbI, TOMOJIOTHYECKHUI pPsJl, TOMOJIOTH, YIJIE€BOAOPObI, KUCIOPOA- U
a30TCO/IEepKAIINE OPraHUYECKUE COCAUHEHUsI, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuomuyeckuii 3akoH Jl. 1. MenneneeBa, Teopusi CTpoeHUs opranndeckux BemiecTB A. M. byTiepoBa, 3aKk0H COXpaHEHHUsI MacChl BEIIECTB,
3aKOH COXpaHEHHsI U MPEBPAILEHUS] YHEPTUH MPU XUMUUECKUX PEaKIHsIX ), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH SI3bIK XUMUU, MUPOBO33PEHUYECKUE
3HAHUS, JIEKaAIIMEe B OCHOBE MOHMMAHUS NMPUUYMHHOCTU U CUCTEMHOCTH XHMHUYECKUX SIBICHHM; MPEACTABICHUS O MEXaHHM3Max XHMMHUYECKHX
peakuuii, TePMOJAMHAMHUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX HMX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB M TPYII aTOMOB B
MoJIeKynax (MHAYKTHBHBIA U Me3oMepHbIN 3 dexTrl, opueHTanTsl | 1 |l pona); pakromorndeckue cBEeACHHS O CBOMCTBAX, COCTABE, MOTYICHUH
1 0e30MacHOM HCIOIb30BAHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW AESITETbHOCTH YeNOBEKa, OOIMIMX HayYHBIX
MPUHITUIIAX XUMHYECKOTO MTPOU3BO/ICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, TEpepadOTKH HEPTH);

chOpPMUPOBAHHOCTh YMEHHUH: BBISBISTh XapaKTepHblE MPH3HAKA TMOHATHUN, YCTaHABIMBATh MX B3aHMMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOLIIME TIOHATHS [IPU OIMCAHUM COCTABA, CTPOSHUS U CBOMCTB OPraHUYECKUX COEAMHEHUN;

c(OPMHPOBAHHOCTh YMEHUI:

HCIOJIb30BaTh XMMHUECKYI0 CUMBOJIUKY JUISI COCTaBJICHMSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(GbopMyIl OpraHMYECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHUS XMMUYECKUX PEAKIMH M pacKpbIBaThb UX CYIIHOCTh: OKUCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUN MMOCPEICTBOM
COCTaBJICHHs DJIEKTPOHHOTO OallaHca ATHX peakluid, peakuil MOHHOrO oOMeHa MYTEM COCTABJICHMS MX IOJHBIX U COKPAIIEHHBIX HOHHBIX
YPaBHEHUH;

M3TOTaBIMBATH MOJEIHN MOJIEKYJ OPTaHMYECKUX BEIIECTB JJIs1 MIUTFOCTPALIMN UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpPMUPOBAHHOCTh YMEHHUM: yCTaHABIMBATh MPHUHA/JIEKHOCTh H3YUYEHHBIX OPraHMYECKHX BELIECTB IO HUX COCTAaBy M CTPOCHHIO K
onpeAenéHHOMY KJIaccy/TpyIie COeIMHEHUH, 1aBaTh UM Ha3BaHus Mo cuctemarnyeckoil HomeHkiarype (IUPAC) u npuBoauTh TpuBHUATbHBIE
Ha3BaHMs 71 OTHEJBbHBIX TMpEACTaBUTENCH OpPraHM4ecKUX BelIeCTB (IPTUJICH, AalleTWUJIeH, TOJNYOJ, TJIULEPUH, ATHIEHIJUKOIb, (eHom,
(dbopManbaeru, aleTanbIerul, alleTOH, MypaBbUHAsS KUCJIOTa, YKCYCHAs! KUCI0Ta, CTeapUHOBAs, OJICMHOBAS, MaJIbMUTHHOBASI KUCIOTHI, TIIUIHH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIMH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOI U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUS OINPEACTATh BUJ XUMHYECKON CBS3HM B OPTaHUYECKHX COCTUHEHUSX (KOBAJICHTHAs W MOHHAs CBS3b, G- U T-
CBSI3b, BOJOPOIHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJOKEHUS TEOPHH CTPOSHHUs OpraHuyeckux BemecTB A. M. ByrnepoBa ans oObsCHEHUS
3aBHCHMOCTH CBOWCTB BEUIECTB OT UX COCTAaBa U CTPOCHMSI;



C(OPMHPOBAHHOCTh YMEHHI XapaKTEPH30BaTh COCTaB, CTPOCHHE, (PU3NYECKHE M XUMHUYECKHE CBONCTBA THUIMYHBIX IPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPTaHMYECKHX BEUICCTB: AJKAHOB, LUKJIOAJIKAHOB, AJIKCHOB, AJIKaJMCHOB, aJKWHOB, apOMAaTHUECKHX YIJIEBOJOPO/IOB,
CIIMPTOB, AIBJETUIOB, KETOHOB, KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXKHBIX A(UPOB, KUPOB, HUTPOCOCTUHCHUH U aMHHOB, aMUHOKHCIIOT,
OeJIKOB, YIJIeBOJOB (MOHO-, M- M THOJHCAXapUI0B), HIUTIOCTPHUPOBATh MCHETHYECKYIO CBS3b MEXKAY HUMH YPaBHEHHSIMU COOTBETCTBYIOIINX
XUMHAYECKHX PEAKIUi ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

COPMUPOBAHHOCTh YMEHUs TOJATBEPXKIAaTh HAa KOHKPETHBIX IIPUMEpax XapakTep 3aBUCUMOCTH PEAaKIUOHHON CIIOCOOHOCTH
OpPraHUYECKUX COCIUHEHHWH OT KPATHOCTH M TUIA KOBAJICHTHOW CBSI3U (O- W T-CBSI3W), B3aWMHOTO BIIHMSIHHS aTOMOB M TPYII arOMOB B
MOJIEKYJIax;

C(OPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh HMCTOYHHKH YIIICBOAOPOIAHOTO ChIpbs (He(Th, MPUPOJHBIN ra3, yrois), COCOOBI €ro
nepepaboTKH U MPAKTUYECKOE IPUMEHEHUE MTPOIYKTOB MEPEepadboTKH;

C(OPMHPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHHMA O ECTeCTBCHHO-HAYYHBIX METOJAaX IIO3HAHUS — HAONIOJCHUH, W3MEPEHHH,
MOJIETTUPOBAHUH, KCIIEPUMEHTE (PEAJTLHOM U MBICICHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS;

C(OPMHPOBAHHOCTh YMEHUS IPUMEHSITh OCHOBHBIC ONIEPAIIHM MBICIUTEIILHOU JESITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE, 0000IIEHHE,
CUCTCMATHU3allUI0, BBIABJIICHUC MTPUYNHHO-CICACTBCHHBIX CBsI3el — JJI1 U3YUYCHUA CBOICTB BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

C(OPMHPOBAHHOCTh YMCHHU: BBISBJISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUH C MOHATUSMH W TPEICTABICHHUSIMHU JIPYTUX ECTECTBEHHO-
HAay4YHBIX NPCIMCTOB IJIA 0oJiee OCO3HAHHOI'O IMOHUMAaHUS CYIIHOCTU MAaTCpHAJIBHOI0 CIUHCTBAa MHUpPA, MCIIOJIB30BATh CUCTCMHBLIC 3HAHUA I10
OPTraHUYeCKOW XMMHU JIJISl OOBSICHEHHSI U TIPOTHO3MPOBAHUS SIBJIICHUI, UMEIOIINX €CTECTBEHHO-HAYYHYIO TIPUPOJLY;

c(OPMHPOBAHHOCTh YMEHHI: MTPOBOIUTH PACUETHI IO XUMHUYECKUM (opMyliaM U ypaBHEHHUSM XUMHUYECKUX PEAKIMUA C UCTIOIH30BAHUEM
¢dusnveckux BeMMYHMH (Macca, 00bEM ra3oB, KOJHMUYECTBO BEIIECTBA), XapaKTEPHU3YIOUIMX BEUIECTBA C KOJMYSCTBEHHOW CTOPOHBI: Pacuy€Thl MO
HaXO0XICHUIO XUMHUYECKOU q)OpMy.]H)I BCIICCTBA IO U3BCCTHBIM MACCOBBIM AOJIIM XUMHWYCCKUX 3JICMCHTOB, IPOAYKTaM CropaHmus, IJIOTHOCTHU
ra3000pa3HbIX BEIECTB;

cOPMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBAThH, AHAIU3UPOBATH U OILCHHBATH C TO3UIMH IKOJOTMYECKOW OE30MaCHOCTH TOCIEICTBHS
OBITOBOM ¥ TPOW3BOJICTBEHHOH MAEATEIHLHOCTH YEIOBEKa, CBA3aHHON C IepepadOTKOW BEIIECTB, WCIOJNb30BaTh IONYYCHHBIC 3HAHHS JUIS
MPUHSATHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYALUSAX, CBSI3aHHBIX C XUMHEH;

cpOPMUPOBAHHOCTh YMEHHI: CAMOCTOSITEIEHO TUIAHUPOBATh U MPOBOJUTH XMMHUYECKHH IKCIIEPUMEHT (TTOTydeHUE U U3ydYEeHUE CBOWCTB
OpPraHn4Y€CKUX BCHICCTB, KAYCCTBCHHBLIC PCAKIUU YIIJIICBOAOPOAOB PA3JIMYHBIX KJIACCOB M KHUCIOPOACOACPNKAIIUX OPraHMYCCKUX BECIICCTB,
pelIeHne SKCIEPUMEHTANBHBIX 3aJad 10 PAaclO3HAaBAaHHIO OPTaHWYECKHX BEIIECTB) C COOJIOJEHHEM MpaBWJl Oe30macHOro oOparieHHs ¢
BEIIECTBaMH W J1Ia0OpaTopHBIM 000pyJI0BaHHEM, (HOPMYJIUPOBATh II€Jb HCCICIOBaHHS, MPEICTABISATh B Pa3IMYHOW (OpMe pe3ysbTaThl
IKCTIEPUMEHTA, aHAJTM3UPOBATH U OIIEHUBATH MX JIOCTOBEPHOCTD;

c(OPMUPOBAHHOCTh YMEHUH:

COOJIO/IaTh TMPaBMIIa DKOJIOTUYECKH LEJIECOO0PAa3HOTO TOBEICHHS B OBITY W TPYAOBOH IESATEIHHOCTH B LENSX COXPAHEHHS CBOETO
3JI0POBBSI, OKPYXKAOIICH PUPOTHON CPE/Ibl M JOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCHYECKOTO JCWCTBHUSI Ha >XHMBBIC OPraHM3MbI OIPEICIEHHBIX OPTaHMYECKHX BEIIECTB, IMOHHMAs CMBICI
noka3zarens [TJIK;

aHAIM3UPOBATh LENIECOO0PA3HOCTh MPUMEHEHUSI OPTraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHHS COOTHOIICHUS
PHCK-TIOJNB3a;



C()OPMHUPOBAHHOCTb YMEHUI: OCYIIECTBIIATH L[E€JCHAIIPABICHHBIN MOMCK XUMUUYECKOW MH(GOPMALIUU B PAa3JINYHBIX UICTOUYHUKAX (Hay4Has U
yueOHO-HayuHas JTUTepaTypa, CpecTBa MaccoBoil nH(popmaruu, THTepHeT U Ipyrue), KpUTHYECKH aHAIU3UPOBATH XUMUYECKYIO HH(OPMAIIHIO,
nepepadaTbIBaTh €€ U UCI0JIb30BATh B COOTBETCTBUHU C IIOCTABJICHHON y4eOHOM 3a1a4ei.

11 KJIACC

[IpenmeTtHble pe3ynbTaThl 0OCBOEHU Kypca «O01as 1 HeopraHMuecKasi XUMHs OTPaXaroT:

c(OPMHPOBAHHOCTH MPEJCTABICHHUI: O MaTepPUaIbHOM €AMHCTBE MUPA, 3aKOHOMEPHOCTSIX U IMO3HABAEMOCTH SIBIICHUI IPUPOJBI, O MECTE
U 3HAYEHUU XUMHUHM B CHCTEME €CTECTBEHHBIX HayK U €€ poJiu B 00€CHeUeHHM YCTOMUMBOIO pa3BUTH, B PEIIEHUH MPOOJIEM HKOJOTHYECKOMH,
HHEPreTUYECKO M MHILNEBOH O€30MacHOCTH, B PA3BUTUM MEIWIUHBI, CO3JaHHMM HOBBIX MaTEpUAJIOB, HOBBIX MCTOYHHKOB OJHEPrUH, B
o0ecreyeHnn paloHaJIbHOTO IPUPOAOIOIb30BaHUsA, B (POPMUPOBAHUN MHUPOBO33PEHMSI M OOLIEH KyJIbTYphI YEJIOBEKA, @ TAKKE IKOJIOTUUYECKU
000CHOBAHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOTHON CPEE;

BJIJICHHE CUCTEMON XMMUYECKUX 3HAaHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOUINE MOHATHS — XUMHUYECKUH 3JIEMEHT, aTOM, PO aToMma,
M30TOIIbI, JIEKTPOHHAsT 000JI0YKa aToMa, S-, P-, d-aToOMHBIE OpOUTAIIH, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aTOMa, THOpHIM3alus aTOMHBIX
opOuTasielf, HMOH, MOJEKYNa, BaJEHTHOCTb, 3JEKTPOOTPULATEILHOCTb, CTENEHb OKUCIECHUS, XUMHMYecKass CBsA3b (KOBaJICHTHas, HMOHHAaf,
METaJUINYECKast, BOJOPOIHAs), KPUCTAIUTMYECKAs PEHIETKA, XMMUYECKast PEaKIHsl, paCTBOP, FIEKTPOIUTHI, HEAIEKTPOIHUTHI, HIEKTPOIUTHIECK st
JMCCOLMALUs, CTENEeHb IMCCOLMALMU, BOAOPOAHBIM IOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3((EeKT XUMHUYECKOH peaxiuH,
CKOpPOCTh XMMHYECKOH pPEaKIMH, XUMHUYECKOE PAaBHOBECHE; TEOPHHU W 3aKOHBI (TCOPHS DIEKTPOIUTHYECKOW TUCCOIHMANNHU, TEPUOTMUSCKUI
3akoH /[.M1. MenzeneeBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUs M NPEBPALLCHUs SHEPTUU NPH XMMUYECKUX PEaKIMsIX, 3aKOH
MIOCTOSTHCTBA COCTaBa BEIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XMMHH, MHUPOBO33PEHUECKUE 3HAHHMS,
JIeKallie B OCHOBE MOHMMAHUS MPUUYUHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBIICHHI; COBPEMEHHBIE IPEACTABICHUs O CTPOCHUH BElLIeCTBa Ha
aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HaJIMOJICKYJIIPHOM YPOBHSX; MPEICTABICHHUS O MEXaHU3MAaX XMMUYECKUX PEAKINH, TEPMOIUHAMUYICCKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX HMX MPOTEKAaHUSA, O XMMHYECKOM PAaBHOBECHH, PACTBOpaX M IHUCIEPCHBIX CHCTEMax; (PaKTolornyeckue
CBEIIEHHS O CBOICTBaxX, COCTaBe, MOJYYCHUU M OE30MaCHOM HCIOJIH30BAHMU BAKHEHIINX HEOPTaHWYECKHX BEIICCTB B OBITY W MPAKTUYECKON
JeSTeTbHOCTH YEJI0BEKa, OOIMX HAyYHBIX MPUHIUIIAX XUMHUUECKOTO IPOU3BOJICTBA;

C(OPMHPOBAHHOCTh YMEHH: BBISBIISAT XapaKTE€pPHbIE NPU3HAKW TIOHSATHH, YCTaHAaBIMBATh WX B3aWMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOLIME MOHATHUS MPU ONMMCAHUU HEOPTaHWYECKHUX BEILECTB U UX MPEBPALICHUH;

C(OPMHPOBAHHOCTh YMEHHUS HCIOJIB30BATh XUMHUYECKYIO CHMBOJIUKY IJIsSi COCTaBJICHUs (POPMYIN BEUIECTB M YPaBHEHUH XHMHUYECKHX
peakumii, cucremarndyeckyto HoMeHknatypy (IUPAC) u TpuBuaibHble Ha3BaHUS OT/ICJIbHBIX BEILECTB;

C(OPMHPOBAHHOCTh YMEHHSI ONPENEISATh BAICHTHOCTh U CTENCHb OKHCICHHS XUMUYECKHUX AJIEMEHTOB B COCIMHEHHSX, BUJ XUMUYECKOH
CBSI3U (KOBaJICHTHAs!, MOHHAs, METAJIMUECKasi, BOJOPO/IHAs ), TUI KPUCTAJUINYECKOH PEIIETKH KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT BHAa XUMHUYECKOH CBSI3M M THITA KPUCTAIUTMUECKON PEIIETKH,
OOMEHHBIN U TOHOPHO-AKIETITOPHBIN MEXaHW3MbI 00pa30BaHUsl KOBAJICHTHOH CBA3H;

C(OPMHPOBAHHOCTh YMECHHHU: KJIACCH(HIIMPOBATH: HEOPTaHMYECKHE BEIIECTBA IO MX COCTABY, XMMHUYECKHE PEAKIHH TI0 Pa3TMIHBIM
NpU3HaKaM (YMCIY W COCTaBy pearupyrolMx BEIIECTB, TemIoBoMYy 3((deKTy peakuuu, HU3MEHEHHUIO CTEeNeHEH OKHCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaIH3aTopa U IPYTre); CaMOCTOSITEIIbHO BRIOMPATh OCHOBAHUS M KPUTEPHH IS KITACCU(PHUKAIINH N3YJaeMBbIX BEIIECTB
Y XUMHYECKUX PEaKIIMA;

c(hOpMUPOBAHHOCTh YMEHHS pacKphIBaTh CMBICT Tepuoanueckoro 3akoHa JI. WM. MeHngeneeBa u  JIEMOHCTPUPOBATh €O
CHCTEMaTU3HUPYIOLIYI0, OOBSICHUTENBHYIO U IIPOTHOCTHYECKYIO (DYHKITHH;



c(OPMHPOBAHHOCTh YMEHUI: XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XMMUYECKHUX JIEMEHTOB MEPBOrO—4ETBEPTOrO
nepuonos [lepuognueckoit cucremsl .M. MeneneeBa, UCIIONb3Yys MOHATUS «IHEPIETUYECKUE YPOBHUY, «IHEPIETUUYECKHUE TIOYPOBHU, «S-, P-
, d-aToMHBIC OpOUTANINY», OCHOBHOE U BO30YXIEHHOE SHEPreTUYECKHE COCTOSIHUS aTOMay; OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHsSI CBOICTB
XUMHUYECKUX IEMEHTOB M MX COCAMHEHUH 1O nepuoaam u rpynnam Ilepuogudeckoit cucremsl /. 1. MennaeneeBa, BaJIeHTHbIE BO3MOXXHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh (ONMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPKAATH
CYLIECTBOBAHME TI'E€HETHUYECKOM CBS3UM MEXAY HEOPraHMYEeCKMMM BEILECTBAMU C IIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIUX XHMHYECKHUX
peaKuuii;

C()OPMHUPOBAHHOCTh YMEHHS PpACKpbIBaTh CYIIHOCTb: OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIX pEAKLUH IOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTrO OanaHca ATHX PEaKIMH; peakiuii MOHHOTO oOMeHa MyTEM COCTABJICHUS MX MOJHBIX M COKpAIIEHHBIX HMOHHBIX ypaBHEHUH;
peaKiMii TuapoIIn3a; peakluii KOMIIJIEKCooOpa30BaHus (Ha MpUMepe T'UAPOKCOKOMILIIEKCOB IIUHKA U aJIFOMUHUS);

C(OPMHPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH TIPOTEKAHUS XUMHUYECKHX peakIuii ¢ Y4E€TOM HX OSHEPreTUYECKHX
XapaKTepUCTHK, XapaKTep U3MEHEHHs CKOPOCTH XMMUYECKOH pEeakiMM B 3aBUCUMOCTH OT Pa3jM4HbIX (PaKTOPOB, a TAKXKE XapaKTep CMELCHHS
XUMHUYECKOTO PaBHOBECHUS I10]] BIUSHUEM BHEIIHUX BozaencTBuid (puniun Jle [laTtense);

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XUMHUECKUE PEAKLIUH, JIEXKAIHE B OCHOBE MPOMBIIIUIEHHOTO MOJIYYEHHsI CEPHON KUCIIOTHI,
amMMmHaka, oOlIMe Hay4yHble NPUHLMIIBI XHUMHYECKHUX IPOU3BOJCTB; LIEJIECOOOpPA3HOCTh NPUMEHEHHS HEOPraHWYECKUX BEIIECTB B
IPOMBIIIICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOLLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTH BIIAJICHUSI CHUCTEMOW 3HAHMH O METOJaX HAYYHOTO TO3HAHUS SIBICHUW TNPHPOIBI — HaOIIOJEHUE, M3MEpEeHHeE,
MOJICJIMPOBAaHMUE, SKCIIEPUMEHT (peayibHbli M MBICICHHBIN), MCIIOJIb3YEMbIX B €CTECTBCHHBIX HAayKaX, YMEHHUs NPUMEHATh 3TH 3HAHUS IpU
HKCIEPUMEHTAIBHOM HCCICIOBAHUN BEHIECTB M JJIsi OOBSCHEHUS XMMUYECKHUX SIBICHUH, MMEIOUIMX MECTO B MPHUPOJAE, MPAKTHYECKOU
JEeATEIbHOCTH Y€II0BEKA U B IIOBCEIHEBHOW KU3HH;

c(OPMUPOBAHHOCTh YMEHHUSI BBISBISTH B3aUMOCBSI3b XMMMUYECKHUX 3HAHUI C MOHATHSMH M IPEICTABICHUSIMH JIPYTUX €CTECTBEHHO-
HAYYHBIX IPEMETOB JUIsl 00JIee 0CO3HAHHOTO MOHUMAaHUS MaTepUaIbHOTO €JUHCTBA MHPA;

c(OPMUPOBAHHOCTh YMEHHS NMPOBOJUTH PAcUEThI: C MCIOJIb30BAaHUEM IMOHATHI «MaccoBas J0Js BELIECTBA B PAaCTBOPE» U «MOJIIpHAs
KOHIIGHTPALIM»; MACChl BEIeCTBa WM 00BbEMa raza M0 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM 00bEMY OJHOTO U3 YYacCTBYIOIIUX B
peaKiuy BEUIECTB; TEIIOBOro 3P¢eKra peakuu; 3Ha4YeHUsI BOAOPOJHOTO MOKa3aTels pacTBOPOB KUCIOT U IIENOYEH ¢ MU3BECTHOW CTENEHBIO
JHMCCOLMaluK; Macchl (00bEMA, KOMMYECTBA BELIECTBA) MPOAYKTA PEaKkIUH, €CIU OJHO W3 HCXOJHBIX BELIECTB JaHO B BHUJE pacTBopa C
ornpeaenéHHON MacCOBOM JI0JIEl pacCTBOPEHHOTO BEIIECTBA WIIM JAHO B U30BITKE (MMEET MPUMECH ); TOJIM BbIX0/A MIPOIYKTA peakuun; 0ObEMHBIX
OTHOILIEHUH I'a30B;

c(OPMUPOBAHHOCTh YMEHHII: CAaMOCTOSTENbHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUH 3KCHEPUMEHT (IIPOBEIEHUE peakluil MOHHOTO
oOMeHa, MOATBEpPXkJIEHUE KAueCTBEHHOTO COCTaBa HEOPraHWYECKHUX BEIIECTB, OIpEJeNIeHHEe Cpelbl pPacTBOPOB BEIIECTB C MOMOILBIO
WHIUKATOPOB, U3yYEHUE BIMSHUS Pa3INYHBIX (AaKTOPOB HA CKOPOCTh XMMHUUYECKOM peaklMH, pelleHrne SKCIIEPUMEHTAIbHBIX 3a]ad 110 TeMaM
«Metamiel» u «Hemertamibl») ¢ coOioJieHMEM NpaBWiI 0e30MacHOro OOpalleHUs] ¢ BEIIeCTBAaMHM M J1a0OpaTOpHBIM 0O0OpYJIOBAaHUEM,
(dbopMynupoBaTh LENb HCCIENOBaHUS, IMPEACTABIATh B Pa3IUYHON (GopMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIW3UPOBaTh U OLIEHMBATh MX
JOCTOBEPHOCTD;

c(OpMHUPOBAHHOCTh YMEHHI: COOI0OIaTh MPpaBUia MOJIb30BaHUSI XUMUYECKOW TOCY/I0M U 1a00paTOpHBIM 000pyI0BaHHEM, OOpallleHus C
BEIIECTBAMH B COOTBETCTBMM C HMHCTPYKLUSAMH IO BBIIOJHEHUIO JTAOOPAaTOPHBIX XWMHYECKUX OIBITOB, 3KOJOTHMUYECKH I€I1eco00pa3HOro



MOBE/ICHUS B OBITY M TPYJOBOW JESATENBHOCTH B LIEISAX COXPAHEHHsI CBOErO 3/I0POBBS, OKPY)KaOIIeHd MPUPOTHON cpeibl M JOCTHKEHUs e
YCTOMYMBOTO pa3BUTHS, OCO3HABATH OMACHOCTb TOKCHYECKOTO JEUCTBHUS HA >KMBBIE OPraHWU3Mbl ONPECIEHHBIX HEOPTaHMYECKUX BEILECTB,

moHuMas cMmbica nokazarens [1JIK;

c(hOpPMHUPOBAHHOCTh YMEHUI: OCYIIECTBISATH IIEJICHAIIPABICHHBIN MOMCK XUMHYECKON MH(GOPMAITUU B PA3IMYHBIX UICTOYHUKAX (HAYYIHAS U
yueOHO-HayuyHas JIUTepaTypa, CpeicTBa MaccoBoil nHpopmaruu, IHTepHeT U Ipyrue), KpUTUYECKH aHAIM3UPOBAaTh XMMUYECKYI0 HH(OpMAaIHIO,
nepepadaTbIBaTh €€ M NCIOJIh30BATh B COOTBETCTBHH C TIOCTABICHHON Y4eOHOH 3a/1a4ei.

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne H KoanuecTBo yacoB 3 (undp )
aMeHOBaHUe Pa3/iesiOB U TeM MPOrpaMMbl JIEKTPOHHBIE (LH(pPo-BbIe
n/n
Bcero Konrpoabubie  IIpakTnueckue 06PA30BATENBLHBIE PeCYPChI
padoTsI padoTsI
Pasnen 1. TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMMHU
11 IIpenmer oprannueckoi XuMuu. Teopust CTPOCHMSI OPraHUYECKUX 8
' coequHennii A. M. bytneposa
HUroro mo paznemy 8
Paznen 2. YriieBonopoabl
2.1 [IpenenpHBIE YTIEBOIOPOIBI — aJTKaHBI, ITMKIOATKAHBI 5
2.2 HenpenenbHbie yriieBOAOPOIbI: alKEHbI, aJKaAUEHbI, aTKUHBI 14 1
2.3 ApoMaTHYeCKHe yTIIeBOAOPOIbI (apEHBI) 8
24 [IpupoHbIE NCTOYHHUKH YTIIEBOIOPOIOB U UX IepepadoTKa 4
25 l'anorennpounsBoaHbIE YIIIEBOAOPOAOB 4 1
Hroro o pasneny 35
Paznen 3. Kucaopoaconep:kamnue oprannyeckue coequHeHust
3.1 Cruptel. deHon 11 1
39 KapOoHunbHbIe cOeIMHEHMS: albAerHabl M KeToHbl. KapOoHOBbIE 21 1
' KkucinoTel. CrioxkHbIe d3QupHI. JKuphl
3.3 YrieBoasl 9 1
Hroro no pazaeny 41
Pasnes 4. A3oTconep:kanue oprannyeckne coeJHHeHus!
4.1 AMuHBI. AMUHOKHCIIOTHL. benkn 12 1 2



Hroro no pazneny

12

Pazpnen 5. BeicokoMoJIeKYIsIpHbIE COeAUHEHUS

5.1 ‘ BricokOMOIIEKYIApHbIE COETMHEHHS 6 ‘ 1
HUroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6
11 KJTIACC
KosmyecTBO yacos
Ne n/m HaumeHoBaHMe pa3aesioB U TeM NPOrPAMMbI B K DJiekTpoHHbIE (1U(pOBHIE)
cero oHTpoabHbIe | [IpakTHYeckme 06PA30BATENBHbIC PECYPChI
padoThbl padoThI
Paznen 1. TeopeTuyeckue OCHOBbI XUMHH
11 Crpoenue aroma. Ilepuoanueckuii 3akon u Ilepuoguuec- 9 1
' Kas cuctemMa XxuMudeckux sneMeHToB . . MenneneeBa
1.2 Crpoenue BemecTBa. MHOr0ooOpa3ue BEIIECTB 11 1
1.3 XuMHAYEeCKUE PEaKIiui 19 1 3
HUroro mo paznemy 39
Paznen 2. Heopranuyeckasi XuMusi
2.1 Hemerainbl 31 1 ‘ 3
2.2 Merauisl 23 1 ‘ 2
HUroro mo paznemy 54
Paznen 3. Xumus U KU3Hb
3.1 ‘ MeToap!l MO3HAHUS B XUMHAHU. XUMHUS U )KU3HD 9 ‘
Hroro o pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 5 8
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