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HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma mo XMMUM Ha YPOBHE CpeIHEro o0Iero oopa3zoBaHUs
pa3pabotana Ha ocHoBe ®DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
benepaapHO 00pa3oBaTeIBLHOM MporpaMMEI cpeHero ooero oopazoBanus(DOIT
COQ), mnpencraBineHHbix B DenepaqbHOM TOCYAApPCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c yuérom Konnenuuum mnpenogaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit ~ deneparum,
peaTu3yIIMX OCHOBHBIE 00pa3oBaTEIbHbIE MPOTPAMMBI, 1 OCHOBHBIX TOJIOKEHUM
«Crpareruu passutus Bocniuranus B Poccuiickont @enepanun Ha nnepuon 1o 2025
rona» (Pacnopsixenune IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHsI Ha YpPOBHE YIUIYOJIEHHOTO HW3Y4YEHHUs 3aHMUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpa3oBaHusi ywammxcs 10-11 kiaccos.
N3yuenne mpeaMera, peainzyeMoe B YCIOBUAX AU EpEHIIMPOBAHHOTO,
npodribHOTO 00yYeHHs, MPU3BAHO OOECTeYUTh O0O0IEe00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHHKOB INKOJbI, HEOOXOIUMYIO IS
aJlanTalyy uX K ObICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COLIUYME, a TAKKE IS
MPOJOKEHUS O0yYeHHs B OpraHu3alusx MpodecCHOHAIBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS OJTHON U3 MPUOPUTETHBIX AUCIUTIIINH.

B nmporpaMme 1o XMMHM Ha3HaY€HUE MpeaMeTa «XUMHS» MOJIydaeT
MOAPOOHYI0  WHTEPIPETAlUI0 B  COOTBETCTBHM C  OCHOBOMOJIATalOUUMU
nonoxkeausiMu ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJied, coaep KaHus,
pe3yNbTaToB OOydeHHUsT M TpeOOBAaHMN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEIBLCTBOM TOMY SIBJSIFOTCSI CJICIYIOIIME BBIMOJHAEMbBIC MPOTPAMMON IO
XUMHUH QYHKIIHH:

e HMH(POPMALIMOHHO-METOJUYECKAsl, peaau3alnus KOTOpOoW oOecrneynBaeT
NOJIy4eHHE TIPEJICTABIICHUS O LeNAX, COJAEpXaHuHW, OOIed cTpaTeruu
0o0yueHUs, BOCIIUTAHUS U PA3BUTUSI 00YUaAIOIINXCSI CPEACTBAMU MIPEAMETa,
M3y4aeMOTo B PaMKax KOHKPETHOTO MPOdUIIS;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpUBaET
ONpe/IeJICHHE: TPUHIHUIOB CTPYKTYPUPOBAHUS U IMOCIEA0BATEILHOCTU
U3y4eHUs: y4eOHOro marepuaina, KOJWYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEePUCTUK; TOJIXO0/I0B K (HOPMHUPOBAHHUIO COJIEPKATEILHON OCHOBBI
KOHTPOJISI U OLIEHKH O0pa3oBaTeNIbHBIX MOCTHXKEHHI O0O0ydarolmuxcs B
paMKax HWTOTOBOW arTecTanud B (OpME EIMHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma asisg yriyOaEHHOTO U3YUYEHUSI XUMUU:

e YCTAHABJIWBACT WHBApPUAHTHOE MPEIMETHOE COJepkKaHue, 00s3aTeIbHOE
JUIST W3YYeHHUS B paMKax OTACNIBHBIX MpoQWiIeid, mpeaycMaTpUBacT



pacupeneneHue W CTPYKTypHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTeJIbHBIM JIMHUSAM/pa3zieniaM Kypca;

e JTAET MPUMEPHOE paclipeiesieHne y4eOHOro BpeMEeHH, PEKOMEHAYEMOT0 JIJIst
M3YUYEHUS OTIIETbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIEIOBAaTENIbHOCTh H3YYEHHs] y4eOHOTro
Marepuasa ¢ y4€TOM JIOTHKH MOCTPOECHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e JTaET METOJIMYECKYIO UHTEPIPETALMIO IIeJIeH U 3aJlay U3ydeHUsl MpeaMeTa
Ha yriyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COAECPKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTeiIbHOU
IPOrpaMMBbl CpEIHETO o01ero oOpa3oBaHuUs (JINYHOCTHBIX,
METanpeIMETHbIX, MPEIMETHBIX), @ TaKXe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUA  OOy4Yalolerocs IO OCBOECHUIO
coJiep KaHUs IPEeIMETA.

[Io Bcem Ha3BaHHBIM NO3ULMUSAM B IPOrpaMMme MO XMMHUHU NPETyCMOTpPEHA
MPEEeMCTBEHHOCTh € OOy4Ye€HHEM XUMUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus. 3a mpeesiaMy yCTaHOBJIEHHOM MPOrpaMMoOii 10 XUMUM 00s13aTeIbHON
(MHBapHaHTHOW) COCTaBISIOIICH coJepKaHUs Yy4eOHOro mnpeaMera «XuMUs»
0CTa€Tcs BO3MOXKHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOLIEH, KOTOpas JOJIKHA
OIPEAETATHCS B COOTBETCTBUH C HAIIPABIEHUEM KOHKPETHOTO POopuist 00yUyeHHUsI.

B cooTtBercTBUM ¢ KOHUENTyaldbHbIMU TmoJoxeHusmMu PIrOC COO o
HAa3HAYEHUU TPEeIMETOB 0a30BOr0 M YINIYOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIUpoOBaHHOTO OOYyYEHHUsI Ha YPOBHE CpeAHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO W3Y4YEHHUs HaIlpaBlI€H Ha pealn3aLuio
IPEEMCTBEHHOCTH C MOCJIEAYIOIIUM 3TAallOM IOJTYyYEHUSI XUMHUYECKOTr0 00pa30BaHus
B paMKax M3yYEHUS CIEUUATbHBIX ECTECTBEHHO-HAYYHBIX U XHUMHYECKHX
JUCLUMIUIMH B By3aX U OpraHU3alUsIX CPeIHEro MpodheCcCUOHATIBHOTO 00pa3oBaHus.
B sT011 CcBs13M M3ydeHue nmpeamera « XuMus» OpUEHTUPOBAHO ITPEUMYILECTBEHHO Ha
paciiupeHre U yriayOJeHHe TeOpeTUYECKOW U MPAaKTUYECKOM MOJITOTOBKU
0Oy4JaroIMXCs, BHIOPABIINX OMPEACIEHHBIA MPOPMIb 00yUeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCJIEAYIOIIEro TIOJMYYeHHUs] XHMHUYECKOro oOpa3oBaHMs B
opraHu3anuax MpodeccuoHalibHOrO oOpa3oBanus. Hapsmy c¢ »Tum, B cBeTe
tpeboBannii ®I'OC COO Kk mIaHupyeMbIM pe3ysbTaTaM OCBOCHHUS (heaepalbHON
00pa3oBaTeIbHON MPOrPaMMBbI CPEIHETr0 00IIeT0 00pa30BaHuUs U3yUCHHUE MTpeIMeTa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIUTAHUSA U COLMAIBHOTO
pa3BUTHs OO0ydalImMxcs, Ha (QopMUpOBaHUE Yy HHUX OOIIEMHTEIIEKTYalbHbIX
YMEHUH, YMEHHI paluoHaNIu3aluyd y4eOHOTro TpyJa M OO0OOIIEHHBIX CIOCOOOB
JEeATENBHOCTH, UMEIOIIMX MEXIUCIUIUIMHAPHBIN, HAAPEAMETHBIA XapaKTep.



CocraBisiomuMu nipeaMeTa «XUMHS» Ha YPOBHE YIIIYOJIEHHOTO HM3yYCHUS
ABIIAIOTCSL  yIUIyONn€HHbIEe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun mojaxoa0B K 0TOOPY U CTPYKTYpHOU
OpraHu3alyyd COAEpP)KaHUA 3TUX KYypCOB B NPOrpaMMe MO XUMHUU 3a OCHOBY
npuHATH nojoxerust @I'OC COO o paznuuusx 6a30BOT0 U YIIyOIEHHOTO YPOBHEH
W3YUYEHHUSI IPEeIMETA.

OcHoBY copepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABJISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4EHHMs IpeaMeTa. JTa CUcTeMa
3HAHMM MOJy4YaeT ONpeNeIE€HHOE TEOPETHUYECKOE JIONOJIHEHHE, MO3BOJISIOIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJIBIINN 00BEM (haKTOJIOTUYECKOTO MaTepHaia.
Tak, Ha yriayOJaEHHOM YypOBHE HM3y4eHHsI TpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTEIBHOTO YBEIMUYECHUS 00BEMA 3HAHUHN 0 XUMHUECKUX 2JIEMEHTaX U CBOMCTBAX
UX COEMHEHUI Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHS PEJCTaBICHUN O CTPOECHUN
BEILECTBA, XUMHUYECKONM CBA3M U 3aKOHOMEPHOCTSAX IHPOTEKAHMS pPEAKLUH,
paccMaTpUBaEMbIX C TOYKHA 3PEHHS XUMHUYECKOW KHMHETUKH U TEPMOJUHAMUKHU.
N3yuenue nepuonuyeckoro 3akoHa u llepuoamdeckoil CUCTEMBbI XHMHYECKHX
AJIIEMEHTOB 0a3UpyeTCcsl HA COBPEMEHHBIX KBAHTOBOMEXAHUUYECKHUX MPEICTABIECHUAX
O CTpOEHMM aToma. XHUMHUYECKas CBSI3b OOBIACHAETCA C TOYKU 3pPEHHUs
HHEPreTUYECKUX U3MEHEHHI Npu €€ 00pa30BaHUM U pa3pyLICHUH, a TAKXKE C TOUKU
3peHUs] MEeXaHu3MOB €€ oOpa3oBaHus. M3ydeHHe TUIMOB peaklUUid JOMOJHAETCS
dbopMHpoBaHUEM TPEJNCTAaBICHUNH 00 IJIEKTPOXMMUYECKHX Ipolleccax M
AIIEKTPOJIU3€E PACIUIABOB U PACTBOPOB BelllecTB. B Kypce opraHndeckoit XUMHUM Mpu
pPacCMOTPEHUU PEAKIMOHHOM CHOCOOHOCTH COEIWHEHUU yAensercs o0coboe
BHHUMAaHHE BOIIPocaM 00 AJIEKTPOHHBIX 3P (deKTax, 0 B3AUMHOM BIUSHUHA aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIepKaHNE KyPCOB XUMHH YTIyO0IEHHOTO
YPOBHS U3YUCHHUS JJIsI KJIACCOB ONpeAeiEHHOTO poduis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHH K oOmed cucteMe MpeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIIUSIHUE CMEXHBIE NpeAMEThl. Tak, Hampumep, B COJEpkKaHUU
mpeaMeTa JJis KIIACCOB XUMHUKO-(Pu3ndeckoro npodusis 601bI10€ 3HaYeHUE OyayT
MMETH JJIEMEHTHI Y4eOHOro MaTepuasa o obmieit xumuu. [Ipu nzyuenuun npeamera
B JIAHHOM CJIy4yae akIeHT OyaeT ciaellaH Ha OOIIHOCTh METOJIOB TMO3HaHUS,
OOLIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3HUKE: aTOMHO-MOJIEKYJISIpHAs TEOPUS
(MouniekysipHast TEOpUs B PUBHKE), 3aKOHBI COXPAHEHUSI MACChl U SHEPTUHU, 3aKOHBI
TEPMOJUHAMHUKH, IEKTPOJIN3a, IPEJACTABICHHS O CTPOEHUHU BEIIECTB U JPYTOE.

B TO e BpemMs B cCOJIEpKaHUM TpeAMeTa i KJIacCOB XHMHKO-
Ounonornyeckoro npoduist OoNbIIMA yAENbHBIA BeC OyJeT UMETh OpraHHyYecKas
xumus. B 3ToM cinydae nmpenocTaBisieTcss BO3MOXKHOCTB JIJ1s1 00J1€€ 00CTOSTENIBHOIO



pPacCMOTPEHUS XUMHUYECKOW OpraHU3alliuy KIETKHA KaK OMOJIOTHYECKON CHCTEMBI, B
COCTaB KOTOpPOM BXOIAT, K NHPUMEPY, TaKU€ CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JIUTIA]IBI, O€JIKU, YTJIEBObI, HYKJIECHHOBBIE KUCIOTHI U apyrue. [Ipu aTom 3HaHUS O
COCTaBe M CBOMCTBAX MPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOH IJIsi M3YYEeHHS CYITHOCTH MPOIECCOB (POTOCHMHTE3a, ABIXaHUS,
MULLIEBAPEHMUS.

B muane ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METOIOB TTO3HAHHUS U OIbITa MPAKTUYECKOTO TPUMEHEHHUST HAYYHBIX
3HAaHUW H3yYEeHHE TpeaMeTra «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TIPEAMETAMHU, BXOJSAUIMMHU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HaydHbIE TpenMeTb», «MaTemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Ipu nzyuenuu yueOHOro npeamera « XuMus» Ha yriiyOJIEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOT'O M CpeAHEro o0Iiero oopazoBanus (Ha 6a30BOM YpOBHE),
3a/aueil MepBOCTENEHHON 3HAYMMOCTH SIBISETCS (OPMHUPOBAHHE OCHOB HAyKHU
XUMHUU KaK 00JIJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOMN JACATEIHHOCTH
YEJIO0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Penienue 3Toii 3a1aun Ha
yIIIyOJIEHHOM YpOBHE HM3YyUYEHHUs NpeAMETa MperojaracT pealnu3aiuio TaKhX
LeJIeH, KakK:

e (¢opMupoBaHUE MPEACTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUPAa,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBIICHUM MPUPOJIBI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK W €€ BeAylled polid B OOECICUCHHUH
YCTOWYMBOIO  pPa3BUTUS  YEJIOBEYECTBA: B  PEIICHHUH  MpoOJeM
AKOJIOTMYECKOM, SHEPreTUYECKOM M MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU
MEJIULINHBI, CO3JJaHUH HOBBIX MaTE€PUATIOB, HOBBIX HCTOYHUKOB SHEPIHUH, B
o0ecIieuyeHnr PalUOHATIBLHOTO MPUPOIONONB30BaHus, B (HOPMUPOBAHUH
MHUPOBO33pEHUSI U OOLIEH KYyJNbTYpPhl YEJIOBEKA, a TaKXKe 3KOJIOTHYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3[I0POBbIO M IPUPOTHOM CPEJIE;

e OCBOCHHME CHUCTEMbl 3HAHUHM, JIEKAIUX B OCHOBE XHWMHUYECKOUN
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIBHBIX
MOHSTUN, 3aKOHOB M TEOPUM XHMHUH, COBPEMEHHBIX IPEICTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJIMOJEKYJIIPHOM, O  TEPMOJAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUSI XMUMHUYECKUX PEaAKIUM, O
XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX, 00 00munx
Hay4HBIX MPUHIHNIAX XUMUYECKOTO MPOU3BOACTBA;

e (opmupoBanue y oOy4Jaronmxcs OCO3HAaHHOTO NOHUMAaHHS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KITFOUEBBIX HJICH W MPOOJIEM COBPEMEHHOM XWUMUHU, HJII OOBSICHEHUS W



MPOTHO3WPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAaMOTHOTO PEIIeHUs MPOoOJIeM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OIICHKH C ITO3UIINHM DKOJIOTHYSCKOM 0€30aCHOCTH MOCJIEICTBUMN
OBITOBOM M MPOU3BOJCTBEHHON JAESITEILHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHYECKUM ITPOU3BOACTBOM, UCIIOJIL30BAHUEM U IIEPEPAOOTKOM BEIIIECTB;
yriIyOJIeHUE MPEeICTaBICHUH 0 HAYYHBIX METO X MTO3HAHUS, HEOOXOIMMBIX
JUIS TIPUOOPETCHUS YMEHUH OpPHCHTHPOBATHCS B MHPE BCIICCTB U
OOBSICHEHUS XUMHUYCCKHX SIBJICHHUN, HMMEIOIMHUX MECTO B IMPHUPOJE, B
MPAKTUYECKON IEATEIILHOCTH Y MOBCEAHEBHOW )KU3HU.

B mmame peammzanuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX M PA3BHBAIONIUAX
GYHKIMA TIETOCTHON CHCTEMBI CPETHEro OOIIero oOpa3oBaHUs NPH W3YYEHUU
npeaMera  «XuUMUS» Ha  YyIUIyONEHHOM  ypoBHE 0COOyH0 — aKTyalbHOCTb
pUOOPETAIOT TAKUE IIETU U 3a/1a4H, KaK:

BOCIHUTAHUE YOEKAEHHOCTH B TIO3HABAEMOCTU SIBJICHUU MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETHUYECKUX U
MPUKIAAHBIX HCCIENOBAaHUNW B XUMUH, (POPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAllMM K OOYYEHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CaMOBOCIHMTAaHWUIO  HA  OCHOBE  YCBOCHUS
00111eueIOBEYECKUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHUX
crocoOHocTel oOyvaronuxcsi, (GOpPMHPOBAHHE Y HHX CO3HATEIBHOTO
OTHOULIEHUS K CaMoOOpa3oBaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO KakK
YCJIOBHUIO yCHENTHON MPpodhecCHOHAIBHON 1 O0IIECTBEHHOM JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBbI0 U MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

(dbopMHpOBaHUE YMEHUW M HABBIKOB Pa3yMHOI'O MPUPOJOMNOIB30BAHMS,
Pa3BUTHE IKOJIOTHYECKOU KYJIbTYPhI, TPUOOPETEHHE OMbITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOM AEATEIbHOCTH.

OO01ee 9nciIo 4acoB, MPEAYCMOTPEHHBIX NIl U3YUCHUS! XUMHH Ha yTITyOJICHHOM
YpOBHE cpeaHero o0miero oopa3zoBanus, coctapisieT 204 gacos: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/Ieto).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckre OCHOBbI OPraHUYECKON XMMHUH.

[IpeameT v 3HaUEHHE OPraHUYECKON XMMHUHU, IPEICTABIIEHHE O MHOT000pa3un
OPraHUYECKUX COCAUHECHUM.

OJEeKTPOHHOE CTPOEHHE aToMa Yriepojaa: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma Yrjiepoja. XHMHYECKas CBSI3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIbl TMOpUIN3ALMKY AaTOMHBIX OpOUTANIEH yriaepoa.
MexaHu3mbl  00pa30BaHHsS KOBAJICHTHOM CBs3M (OOMEHHBI W JIOHOPHO-
aKIENTOPHBIN). TUIBl TEPEeKphIBaHHUS AaTOMHBIX OpOUTANE, G- H T-CBS3W.
OpunapHasi, ABOHAast U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM paaukane, Hykjaeopuiae u
anekTpodue.

Teopuss crpoeHns opraHuueckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE NIPE/ICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOCHUS
OPraHMYECKUX COequHEHUN. MoNeKyaspHble W  CTPYKTYpPHBIE  (POpPMYIIBL.
CrpyktypHble GOpMYJbl  pa3IUYHBIX BUIOB: PpPa3BEPHYTas, COKpalIEHHAS,
ckeneTHas. M3omepus. Buabl n30MEpUUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3(PPEKTHI B MOIEKYJIaX OPTAHUYECKUX COCTUHEHUH (MHAYKTUBHBIN 1
Me30MEepHBIN 3P PEKTHI).

[IpencraBienne o KiIacCUpUKAIMK OpraHuyeckux BemiecTB. [loHaTne o
dbynkunonansHoM rpymnmne. ['omonorus. 'omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranumdeckux coemuHeHnid (IUPAC) u TpuBumanbpHBIC Ha3BaHUS
OTZIEJIbHBIX MIPEACTABUTEIICH.

OcobeHHoCcTH W Kiaccu(UKalMs OpraHuYecKux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEIbHBIE PEAKIIMN B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHs BEIIECTB M HX MpPEBPaIlCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMi OpraHUYECKUX BEIIECTB U MaTepHUalaMy Ha UX OCHOBE,
OMBITHI M0 MPEBPALIEHUI0 OPraHWYECKUX BEUIECTB MPHU HarpeBaHUM (ILUIABJIEHUE,
oOyrivBaHHE M TOPEHUE), KOHCTPYMPOBAHHUE MOJETECH MOJEKYJI OpPraHH4YeCKHX
BEILECTB.

YraeBoaopoasl.

Aunkanbl. ["'omosiorudyeckuil psiji ankaHoB, oOuas GopMysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYI AlKaHOB, SP°-
ruOpuan3anus aToOMHBIX opOuTaneit yriepoja, o-cBsizb. DU3MUECKUE CBOMCTBA
aJIKaHOB.



XWMUYECKHE CBOWCTBA aJKaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3alluH,
JETUAPUPOBAHUS, IUKIN3AINKI, TMPOJIN3a, KpeKUHra, ropenus. [IpeacraBnenue o
MEXaHU3Me PeaKIMi paJuKaTIbHOTIO 3aMEICHHUS.

Haxoxnenue B mpupoze. CriocoObl MoayYeHus: U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O0mmas ¢popmyia, HOMEHKIAaTypa U uzoMepus. OcoOeHHOCTH
CTPOEHUS U XUMHYECKUX CBOWCTB MAJIbIX (IIMKIIOMPOIIaH, IMKI00yTaH) U OOBIYHBIX
(IMKIIONIEHTAaH, IUKJIOTEeKCaH) IUKIoalKkaHOB. CIocoObI OyUYCHUS U IPUMEHEHUE
LIMKJIOAIKAHOB.

Ankenbl. ['oMonornueckuii psij ajqkeHoB, oOmias GopMyra, HOMEHKIIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AIKEHOB, SP>-TUOpHaM3aLus
aTOMHBIX OpOuTaneil yriepoja, 6- U m-cBsi3u. CTPYyKTypHass U reomMeTpuyueckas
(uuc-tpanc-) uzomepus. Ouznyeckue CBOWCTBA AIKEHOB. XUMUYECKUE CBOMCTBA:
peaKkiuyu TPUCOEAUHEHHUS, 3aMEIICHHUS B O-IIOJIOKEHHE MpPH JIBOWHOW CBS3H,
nojuMepu3auu u okucieHus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakiuu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOJTy4YeHUs U IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsOKEHHbBIC, 30JIUPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOMyYeHUs U PUMEHEHUE aJIKaIueHOB.

Ankunbl. ['omonorudeckuii psij ankuHOB, oOias Gopmyia, HOMEHKIaTypa 1
M30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriaepoga. dusnyeckue CBOMCTBA aJIKHUHOB.
XHUMUYECKHE CBOMCTBA: PEAKIUU IPUCOECAUHEHHUS, TUMEPU3ALINI U TPUMEPHU3ALINH,
okucieHus. KucnoTHble CBOMCTBA aIKWHOB, UMEIOLIUX KOHIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbBIC peakiMu Ha TPOUHYIO CBSI3b. CIIOCOOBI MOJIyYEHHUS U MPUMEHEHUE
AJIKWHOB.

ApomaTuueckue yrieBoJopoasl (apeHsl). ['omonoruyeckuii psifi apeHoB,
oOurast popMyia, HOMEHKIATypa U U30MEpPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJibl OeH3oma. DU3MYECKUE CBOIICTBA apeHOB. XUMHUYECKHUE
CBOICTBa OEH30J1a 1 €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B O€H30JbHOM KOJIbIIE U
YIJIEBOJIOPOIHOM paJuKalie, PEeaKUUU TPUCOCAUHEHHUS, OKHUCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJIUKAIOB, KapOOKCHIIbHOMH,
TUAPOKCUWIBHOM, aMUHO- W HUTPOrPYIIBI, aTOMOB TajioreHoB. (OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB ctupoia. [lonumepuzanus ctuposna. CriocoObl MOTyYeHUS U
MPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii Ta3. [lomytHeie HedTaHBIC Ta3bl. HedTh u €€ mpoucxoxxaeHue.
KameHnHblil yroiap U nmpoayKTsl ero nepepadotku. CrnocoObl nepepaboTku HEPTH:



NEPEeroHKa, KPEKUHI (TePMHUYECKHM, KaTaTUTUYECKHil), PUGOPMUHT, MHUPOIIU3.
[IpomykThl mepepaboTKu HEPTH, UX TPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

['eneTrueckas CBs3b MEXY PA3IMUHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHHE TaIOT€HIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIEHHs TaJloTeHa Ha THAPOKCOIPyNIy, HUTPOrpynly, IUaHOTPYIIILY,
amuHOrpynmy. /JlelicTBHe Ha TaJIOT€HIPOM3BOJHBIE BOAHOTO M CIHUPTOBOIO
pactBopa miénoun. B3aumonelcTBue IUTanoreHalkaHOB C MarHHUEM U LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Ucnonb3oBanue
raJIOTEHNPOU3BOJHBIX YTIEBOAOPOJOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpPraHUYECKUX BEIECTB.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpallleHUi:
u3ydeHue (QU3NUECKUX CBOMCTB YTJIEBOJOPOJIOB (PaCTBOPUMOCTH), KAUYECTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IuYHBIX KJaccoB (oOeciBeUMBaHWE OpPOMHOW WIIU
MOJHOM BOJBI, pacTBOpa IMEepMaHraHaTa Kajius, B3aWMOJECHCTBUE aleTUIIeHa C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapy)eHUE
yTIepoJa U BOAOPO/Ia B OPraHUYECKUX BEUIECTBAX, OJyYEHUE ITUICHA U U3yYEHUE
€ro CBOWCTB, O3HAKOMJIeHHE ¢ KosutekiusaMu «Hedts» u «Yronb», ¢ oOpazuamu
IJ1acTMacCc, KaydyyKOB M PE3HHBbI, MOJEIUPOBAHUE MOJEKYJ] YIJIEBOJOPOAOB U
raJIOreHIPOU3BOJIHBIX YIIIEBOJOPOAOB.

Kucnopoaconepxamme opranudyeckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJeKkya (Ha Ipumepe
METaHoJIa W 9TaHoja). ['oMonorumueckuit psan, oOmas ¢opMmyna, H30Mepus,
HOMEHKJaTypa u kinaccupukauus. Dusmyeckue cBOWCTBA  MOpelEIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJopoaHble CBS3M MEXAY MOJEKYJIaMH CIIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHUs, JETruApaTalydy, OKHCIICHHUS,
B3aMMOJEMCTBHE C  OpPraHMYECKMMHU UM  HEOPraHWYECKUMHU  KHCIOTAMH.
KauecTBeHHast peakiids Ha OJJHOATOMHBIE CIUPTHL. [leficTBHe 3TaHOa U MEeTaHoJa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS U TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OcoOEHHOCTH (PUBHYECKUX H
XMMHUYECKUX CBOWCTB.

MHoroaToMHbIE CHHPTHI — JTHJICHIJIMKOJIb M TIULEpuH. Duznueckue u
XUMHUYECKHE CBOIMCTBA: PEaKIIMU 3aMEIlICHHUs, B3aUMOICUCTBHE C OPTaHUYECKUMHU U
HEOPraHWYECKUMH KUCJIOTaMHU, KaY€CTBEHHAs pEaKIUsi HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBienne o MeXaHU3Me peakiii HyKJI1eo(pHIbHOTO 3amelenus. JleficTBue Ha
opranusm uenoBeka. CriocoObl HOTyUeHUs! U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJEKYJbl, B3aMMHOE BIMSHHE THUIAPOKCOTPYIIIBI U
oenzonibHOTO sAnpa. dusnveckue cBoictBa (eHona. OCOOEHHOCTH XUMUYECKHX



cBOMCTB (eHona. KadecTBeHHbie peaknmu Ha QeHod. ToxkcuuHOCTH (eHoma.
CrniocoObl monyuenust v npuMenenne penona. Genondopmanbaeruanas cMoma.

KapOoHunbHbIE COETMHEHUS — aJIbJICTU/IBI M KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynnbl. ['oMojoruueckue psjibl ajabJerU0B U KETOHOB, OO0IIas
dbopmyna, mzoMepuss U HOMEHKIaTypa. Du3nuecKwe CBONCTBA albJETHIOB H
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJAETH/IOB U KETOHOB: PEAKIIUU IPUCOECTUHEHUS.
OkucieHue aupJIeTuJ0B, KAYECTBEHHbIE peakiuuu Ha anpAeruabl. CrocoObl
MOJIyYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepust 1 HoMeHkIatypa. @u3nuecKkue CBOMCTBa
OJTHOOCHOBHBIX TMPEACIBbHBIX KapOOHOBBIX KHUCJIOT. BomOpomHbIE CBSI3U MEXIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuust 3TepuPUKalUU, pEaKIUH C YYaCTHEM YTJIEBOJAOPOJHOIO pajuKaa.
OcoOEHHOCTH CBOMCTB MYypaBbUHON KHUCJIOTHIL. [loHSATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOWCTB HEMPECNbHBIX U aPOMATHUYECKHX KapOOHOBBIX KHCIOT,
JMKApOOHOBBIX KHUCIOT, THUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICHIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMHUTHUHOBAs, OJICMHOBAs, JUHO/IE84s,
JIUHONEeH06as KUCI0Thl. CrIOCOOBI TOJTyYeHHUs U MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxnble 3¢pupbl. ['oMonornueckuil psna, oOmas (Gopmysa, U30MEPHS H
HOMEHKJIarypa. Du3nyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJINA3 B KHUCIONW M
IIEJIOYHOM Cpeie.

Kupei. Ctpoenue, pu3ndecKkue U XMMUYECKHUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJION U 1IeI0uHOM cpene. OcCOOEHHOCTH CBOMCTB JKUPOB, COJEPIKAIUX OCTATKU
HEMpPeEIbHBIX JKUPHBIX KUCIOT. JXKuphl B ipupo/ie.

MpbIIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

O6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBogoB (MOHO-, TU-
U monucaxapuiabl). MoHocaxapuIbl: TJIIOKO3a, (PYKTO3a, TajakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBONCTBA M HaxOXkjaeHHE B npupoge. DorocuHTes.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIMU C YYaCTUEM CIUPTOBBIX U AJIbJACTUIHON
TpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHwe TIIFOKO3bI, €6
3HAUYCHUE B KUZHEAECATEIbHOCTH Opranu3ma. /ucaxapuipl: caxaposa, MaiabT03a U
nakto3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonucaxapuasl: kpaxmann,
INIMKOTeH W 1eiunono3a. CTpoeHne MaKpOMOJIEKYyJl Kpaxmana, TJIMKOTeHa |
HeJUTroNI03bl.  DU3MUYECKHE CBOWCTBA KpaxMalla M LEJUIF0JI03bl. XUMHUUYECKUE
CBOMCTBa Kpaxmaja: TMAPOJU3, KaYyeCTBEHHas peakuus ¢ HOAOM. XUMHUYECKHUE
CBOMCTBa NEJUTIOJIO3bI: THUIPOJIU3, MOdyueHHe 3(UpOB 1esuTtono3bl. [loHstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTa B albJETH] Ha PACKAIEHHONW MEIHOW IMPOBOJIOKE,
OKHCJIEHUE ATUJIOBOTO CHUPTA JUXPOMATOM Kayiusi (BO3MOXXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMU Ha albJAeTUlibl (C TUIPOKCHIOM
muammuncepeopa(l) u ruapoxcunom meau(ll)), peakius rmiepruHa ¢ TMIPOKCUIOM
menu(ll), xumuueckue cBOICTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aMMOJIECHCTBUE
pacTtBopa ritoko3sl ¢ ruapokcuaoM menu(ll), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrne DKCIEepUMEHTAIbHBIX 3amad 1o TemaM «CoupTel U (DeHOJIBIY,
«Kap6oHoBsie KucIOThI. CH0XKHBIE 3PUPHI».

A30TCoAep:KalIe OPraHnYecKre COeIUHEeHUs.

AMMHBI — OpraHMYEcKUE MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyeckue M apoMAaTHUYECKHE; TIEepPBUYHbIE, BTOPUYHBIE M TPETHUYHBIE.
Crpoenne moJekyn, oOmas (opmyiia, U30Mepusi, HOMEHKIATypa U (U3HUECKHUE
CBOMCTBA. XMMHUYECKOE CBOWCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHKUE, B3aUMOJCHUCTBUE NEPBUYHBIX AMHUHOB C A30TUCTOM KHUCIIOTOW.
Conu anKuiIaMMOHHS.

AHWINH — IPeACTaBUTENIb aMUHOB apoMaTH4eckoro psiaa. CTpoeHre aHUIMHA.
B3aumHoe BiussHUE Tpymnm aToMOB B MoJIeKysle aHwinHa. (OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakuuu Ha aHWIMH. CrnocoObl
MOJIyYeHUS] M TpuMeHeHue anudarndeckux aMuHOB. [loimyueHue aHuIuHA U3
HUTPOOCH301a.

AmuHokucioTel. HoMeHnknatypa u nzomepusi. OTAelbHbIE IPEACTABUTENN O
AMUHOKHUCJIOT:  TJIMIUMH, ajaHuH. @Ou3nyecKkue CBOWCTBA aMHUHOKHCIIOT.
XWMHYECKNE CBOWCTBA AaMHHOKHCJIOT Kak aM(OTEpHBIX  OPTaHUYECKHX
COCIMHEHUM, peaKiys TMOJUKOHICHCAIIUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THUAPOJIN3 MIENTHIOB.

benku kak mnpupoaHsie TmonuMmephl. llepBuuHasi, BTOpUYHAs M TpeTUYHAS
CTpyKTypa OeiaKkoB. XWUMHUYECKHE CBOWCTBAa OCIIKOB: THUIAPOJU3, JCHATYpaIus,
KaueCTBEHHbBIC PEAKIIUU HA OCIJIKU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MpPEeBpallCHUN:
pacTBOpeHHE OEIKOB B BOJIE, JIEHATypalus OENKOB MPU HArpeBaHHUH, IIBETHHIC
peakuuu Ha O€JIKM, pelIeHWe OHKCIEPUMEHTANbHBIX 3a7ad 10 TeMaM
«A30TcoaepKallue OpraHuYecKrue CoeTMHeHMs» U «Pacno3HaBaHne OpraHnyecKux
COCITMHEHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHMS.

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEPU3AIUU, CPETHSST MOJICKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
NOJINMEPU3ALUS U OJUKOHEHCALS.

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, TMOJUCTHPOJ, MMOJMMETHWIMETAKPUIAT, MOJUKAPOOHATHI,
noudTUWIeHTepedTanat). Y TWiIn3anus u nepepaboTka miacTuka.

DnacToMepsl: HaTypaJIbHbII Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypasbHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonumepsr CHEUAIBHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AIIEKTPONPOBOIAIINE MTOJIUMEPHI, OHOpa3naraeMbie MOJIUMEPHI).

OKCHEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HMX IIPEBPALLCHHIA:
O3HAKOMJIEHHE C 00pa3liaMM MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHbIX 3agad 1o TeMe «Pacno3HaBaHue
IJIACTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxneHne MonekyiaspHOH (OpMysbl OpPraHM4ecKOro COEOUHEHMs IO
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIUX B €r0 COCTaB, HAXO0KIEHNUE MOJIEKYIISIPHON
(bopMyJIbI OPraHMUECKOT0 COeIMHEHUSI IO Macce (00BEMY) IPOIYKTOB CrOpaHusl, Mo
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM HCXOIHBIX
BEIIECTB, YCTAHOBJIEHWE CTPYKTYpPHOH (OpPMYJIbl OpPraHUYECKOTO BELIECTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB IOJyUEHUS, ONpEeNICHUuEe T0JIU
BBIX0JIa IIPOAYKTA PEAKLUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanus MeXIpeIMETHBIX CBA3EH MPU U3YUYECHUH OPTaHMYECKON XMMHH B
10 kyacce OCYUIECTBIISETCS YEpe3 HCIIOJIb30BAHHE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX IIOHSATHUH, TaK M IOHATUM, MPUHATBIX B OTACIBHBIX IIpEAMETaX
€CTECTBEHHO-HAYYHOT0 IMKJIA.

OO1ue ecTeCTBEHHO-HAYUHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccu(pukauus, HaOIOJEHUE, H3MEpPEHHE,
AKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (DU3UYECKUE BEJIMYUHBI, €IMHULBI U3MEPEHHUS, CKOPOCTb, DHEprus,
Macca.

buomorus: kierka, opraHu3M, JKOcHUcTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(MHBI M TeTepOoTPOPHBIA TUI IHUTAHUA, OpOKEHHUE,
dboTocuHTE3, nbIXaHWe, OEIKH, YIJIEBOJbl, >KUPBI, HYKIECUHOBBIE KHUCIOTHI,
(epMEHTHI.



['eorpadusi: mone3Hbie NCKOMTaeMble, TOTLTUBO.
TexHonorus: NUIIEBBIE NPOAYKTHl, OCHOBBI PAalMOHAIBHOIO MUTAHMUS,
MOIOIIIME CPEJICTBA, MATEPUAJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX sifiep. XuMudeckuil snemMeHnt. M3oromnel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHWCIIA. DHEPTETUUECKHE YPOBHU W
noaypoBHHU. ATOMHBIE opOuTanu. Knaccudukamus XuMUIecKux 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue dJIEKTPOHOB IO aTOMHBIM — OPOMTAISIM.
DNeKTpOHHbIC KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOrO MEPUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTypaluu HOHOB.
DIIEKTPOOTPUIIATEIIHHOCTD.

[lepuognueckunii 3akoH U [lepuoguyeckas cucremMa XUMHYECKHUX DJIEMEHTOB
.M. Menneneera. CBsA3b NEPUOAUUYECKOTO 3aKOHA U lleproanueckoi CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX U CIIOKHBIX BEILIECTB IO TPYIIIAM U IEPUOJIaM. 3HAYCHHE IEPUOANIECKOTO
3akoHa JI.11. Menneneena.

Xumuyeckass CBsSI3b. BuHIbl XUMHUYECKOW CBSA3U: KOBAJEHTHAs, HWOHHa,
MeTajindeckas. MexaHu3mbl 00pa3oBaHUs KOBAJEGHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-aKUENTOPHBIA. JHEPTUs U JJIMHA CBS3U. [1oNsIpHOCTH, HATTPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJECHTHOM CBsi3U. KpaTHbie cCBs3u. BomopoaHast CBs3b.
MexmoneKyJIapHbIe B3aUMOJICUCTBHS.

BaneHTHOCT, W BaJIeHTHBbIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IPUMEPE COCITUHEHUN
AJIEMEHTOB BTOPOT'O MEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHNIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[loHATHE O KOOPAMHAMOHHOW XUMHH.

BemectBa  MOJNEKYJIIPHOTO YW HEMOJIEKYJSIPHOTO  CTPOCHUA.  THIBI
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Mictuanabie pactBopsl. [lpencrasinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIMM PAaCTBOPOB:
MaccoBasi J10Jisl BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIIEHTpalusi. HacwllieHHbIE U
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Krnaccudukarus n HOMEHKIaTypa HEOPTaHUYECKUX BEIECTB. | pUBUATLHBIC
Ha3BaHUS OTJIEIbHBIX IIPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.



Knaccudukaims XuMH4ecKuX peakiuii B HEOPTaHUYECKOW M OPTraHUYECKOM
XUMUU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MNpPEBpalllCHUs
DHEPIUM MPU XUMHUYECKUX peakiusix. TernoBbie d3PHEKTH XUMUYECKUX PEaKIUH.
TepMoXuMUUYECKHE YPABHEHHS.

CKOpOCTh XMMHYECKOW peaKInu, € 3aBUCHMOCTh OT Pa3IUYHBIX (haKTOPOB.
['oMoreHHbI€ U reTepOoreHHble peakiuu. Katanus u katanu3aTtopsl.

OOparuMbie 1 HEOOpaTHUMBbIEC peakInu. XUMU4Yeckoe paBHoBecue. KoHncranta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIMSIONIME HAa IOJ0KEHHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHIIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas aucconmanus. CuibHbIE € CclIa0ble 3JIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOJIHBIX PacTBOPOB: KHUCIOTHAs, HEWUTpalibHAas,
nienouHas. Bomoponusiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
HOHHOT'O OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST UM BOCCTAHOBJICHUS.
Baxnelnme OKHCIMTENM W BOCCTAaHOBUTENW. MeTon 3JIeKTPOHHOro OajaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHUSI BEIIECTB M WX MPEBPALCHUM:
pa3OKEHUE TNEpPOKCUAA BOJOPOJAA B TMPHUCYTCTBUM KaTalIU3aTOpa, MOJAEIHU
KPUCTAJUIMUECKUX PEMIETOK, IPOBEICHUE PEaKIMii MOHHOTO OOMEHa, OIpeIeTieHNe
Cpelbl PacTBOPOB C IMOMOIIBIO MHIWKATOPOB, U3YYEHUE BIIUSHHUSA Pa3IMUHBIX
(akTOpOB Ha CKOPOCTh XHMHYECKOHW pEaKIMH | TOJOXKEHUEe XUMUUYECKOTO
PaBHOBECHSI.

Heopranmyeckasi xummusi.

[Tonoxenne HemeTauioB B [lepuoandeckoi cucteMe XuMHUYECKUX JJIEMEHTOB
J.. MenneneeBa 1 0COOCHHOCTH CTPOCHUSI MX aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAJJIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha MpuUMepe KUCIopoaa, cephl, hochopa u
yriiepona).

Bomopon. ITlomydenue, ¢usndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJlJIaMU U HEMETaJlJIaMU, BOCCTAHOBUTENIbHBIE CBOMCTBA. [ nipubl. TonIuBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpUPOAE, CIOCOOBI MOTy4eHHS, (HU3UYECKHE U
XMMHUYECKUE CBOMCTBA. [ aJIoreHOBOAOPObI. BaxkHEUIINE KUCIOPOICOACPKAIINE
COeIMHEHUs TrajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYy4YECHUS
rajoreHoB. [I[pumMeHeHue rajoreHoB U X COCIUHEHUM.

Kucnopona, o3oH. JlaGopaTopHble U MPOMBIIIUICHHBIE CHOCOOBI TOJYUYEHHUS
KUCI0poa. PU3NYECKMEe M XMMHUYECKUE CBOMCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUABI U IEPOKCHUJIBI.



Cepa. HaxoxneHue B TIpupojie, CIIOCOOBI TONy4YCHHUS, (PU3HUECKHE H
xumuueckue cpoictBa. CepoBomopona, cyiabduasl. Oxcuna cepui(1V), okcua
ceprl(V1). CepHuctas v cepHasi KUCIOTHI U UX cojii. OCOOEHHOCTH CBOMCTB CEpHOM
KUCJIOTHI. [[puMeHenne cepsl 1 €€ COeTMHEHHUI.

A3zor. Haxoxnmenue B mpuposie, CHOCOOBI TMOJMy4YeHUs, (U3UYECKue u
XUMHYECKHE CBOMCTBA. AMMHaK, HUTpUbl. OKCHUJIBI a30Ta. A30TUCTasl U a30THaA
KHCJIOTHI U X cOu. OCOOCHHOCTH CBOMCTB a30THOM KHUCIIOTHI. [IpuMeHeHue a3ora
U €r0 COeIMHEHUM. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, CHocoObl MOJydeHUs, (puznueckue u
xumuueckue cpoiictBa. @ochunsl u dochun. Oxcunbl dochopa, dochopHas
kuciota u e€ comu. [lpumenenue docdhopa u ero coeamHenui. dochopHbie
yaoOpeHus.

VYrnepon, HaxoXIeHUWE B NOpUpojAe. AJUIOTPOINHbIE  MOJIU(DUKALUU.
dusznyeckue W XUMHUYECKHE CBOWCTBA MPOCTHIX BEHIECTB, OOpPA30BAHHBIX
yriepoaoMm. Okcup yriuepona(ll), okcun yrnepona(lV), yrombnas kuciora u eé
coJii. AKTUBUPOBAHHBIN Yyroyib, ancopOuusa. Dynnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. [IprMeHeHne MpPOCTHIX BEHIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €ro
COCJIMHEHUMH.

Kpemuuii. Haxoxaenue B mpupojie, CrnocoObl MogydeHus, (Qpuznueckue u
xumudeckue cpoiictBa. Oxcun kpeMuus(l1V), KpeMHHEBass KHCIOTa, CUJIMKATHI.
[IpuMeHeHue kpeMHus U ero coequHeHnii. CTekio, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenue meramioB B [lepuonuyueckoi cucreMe XMMHUUYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI JIIEKTPOHHBIX 000JI04EK aToOMOB MeTamuioB. OOmme
¢dbuznyeckre cpoiicTBa MeTauioB. [IpuMeHeHHWe MeTaioB B OBITY U TEXHHKE.
CruiaBel METANIIOB.

DNEKTPOXUMUYECKUN PsiJl  HampsokeHuid  MeTtawioB.  OOmue  crnocoOsl

MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPTus, NUPOMETAILTYPIHUs,
anektpoMeramyprus. [lonsatue o koppo3um MeramioB. CrnocoObl 3alUTHI OT
KOPPO3HH.

O6mass xapaktepuctuka MmeTamioB |A-rpynmel [lepuonnueckoit cucTeMsl
XUMUYECKUX 3JIEMEHTOB. HaTpuii un xanuii: nomydenue, GU3nIecKue 1 XUMUIECKUE
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUMU.

O6mas xapakrepuctuka metaioB |IA-rpynmsl [lepuonuueckoit cucTeMbl
XUMUYECKUX JJIEMEHTOB. Maruuii u KaublMil: mnoinydeHue, (U3MYECKue u
XUMHUYECKHE CBOWCTBA, INPHUMEHEHHWE IPOCTBIX BEIIECTB M WX COEOUHEHHM.
’KéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

ATIOMHUHMI: OTy4YeHue, pu3ndeckue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIECTBA M €ro coeAuHeHud. AM@oTepHble CBOWCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUSA, TUAPOKCOKOMIIIIEKCHI ATFOMUHUS.



OOmass xapakTepucThka MeETauioB Mo0o4HbIX moarpynm  (b-rpymm)
[lepronnyeckol CUCTEMBl XUMUYECKUX JIEMEHTOB.

dusnyecKkre U XUMUYECKHE CBOMCTBA XpoMa U e€ro coeauHeHuit. OKcuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, HX
OKHCIUTENbHBIE CBOMCTBA. [lonyUueHne u npuMeHeHne xpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHlla M €ro COCAWHEHUU.
Baxneiimue coenunenuss Mapranna(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kaims, €ro OKUCIUTEIbHBIC CBOMCTBA.

dusznyecKkue U XUMHUYECKUE CBOMCTBA JKejie3a M ero coeauHeHuil. OKCUIbI,
ruapokcuasl u conu xeneza(ll) u xeneza(lll). [Tonydenne u npumeHeHue xene3a u
€ro CILUIaBOB.

@u3nuecKre U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHuil. [lonyuenne u
MIPUMEHEHHUE MEIU U €€ COCIMHECHU .

[unk: mnoiydyeHue, (PU3UYECKUE U XHUMHUYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKA. [[puMenenue
UHKAa U €r0 COeJUHCHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS BEIIECTB M HX MpPEBPaICHUN:
M3yueHHe oOpaslloB HEMETaJUIOB, ropeHue cepnl, ¢ocdopa, kene3a, MarHus B
KHCJIOPOJIC, M3Yy4YeHHE KOJUICKIIMU «MeTasibl W CIUIaBbD», B3aUMOJICUCTBUE
HIEJOYHBIX U IIEJI0YHO3EMENIbHBIX METAIIJIOB C BOJIOM (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJI04YEel, KaYeCTBEHHBIE PEAKIIMM Ha HEOPTAHMYECKHE aHWOHBI, KATUOH BOJIOPOJIa
M KaTUOHBbl METAJUIOB, B3aUMOJECHCTBUE TUAPOKCUIOB aJIOMUHHS M LHHKA C
pacTBOpaMU KHUCIIOT U IIEJOYEeH, pelieHue IKCIePUMEHTAIbHBIX 3a/1ad M0 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TMOATPYIID.

XuMHSA M KM3Hb.

Ponb xumMum B o0ecriedeHu yCTOMYMBOTO pa3BUTHUs yenoBeuecTBa. [lonsTue
O HAYYHBIX METO/IaX MO3HAHUS U METOJI0JIOTUU HAyYHOTO uccieaoBanus. Hayunsie
MPUHITUIIBEI OPTraHU3aIMid XUMHUYECKOTO MPOU3BOACTBA. [IpoMBbIIIIeHHBIE CTIOCOOBI
MOJIYYEHHUS] BAXKHEWIIUX BeElIeCTB (HA MpuUMepe MPOM3BOJCTBA aMMHAaKa, CEPHOMU
KHUCIIOTHI, MeTaHoa). [[poMBIIITIEHHBIE CTIOCOOBI MOTYUYEHUS METAILJIOB U CILJIABOB.
XHUMUYECKOE 3arpsA3HEHHUE OKPYKAOIIEH CPeAbl U €0 MOoCIeACTBUA. Poab XumMuu B
o0ecrieueHNH YHEPTETUUECKON OE30MacCHOCTH.

XuMusi ®W 300pOBbE 4enoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUN MEIUIIMHBI.

XUMHMsI THIIKA: OCHOBHBbIE KOMIIOHEHTHI, MUIIEBbIE 100aBKkU. Poib xumuu B
oOecrieueHnH MUIIEBOI OE€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpeiactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUS MTPENapaToB OBITOBON XMMHUH B IIOBCETHEBHOM KU3HU.

XuUMUSL B CTPOUTEILCTBE: BAXKHEHUIIINE CTPOUTENIbHBIE MaTepuasbl (IIEMEHT,
0eTOoH).

XuMus B CeNIbCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE Y100pEHUsI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTe€pualibl, KPacKH, CTEKJIO, KepamHuKa.
Marepuansl 1iis 35eKTpoHuKH. HaHOTeXHOIOT M.

Pacuérnble 3agaun.

Pacuétel: Macchl BeliecTBa WM 00BbEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, MacCE WK 00BEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB, MaCChl
(00BEMa, KoTMYecTBa BEMIECTBA) MPOTYKTOB PEAKIINH, €CJIU OJTHO U3 BEIIECTB UMEET
puUMecH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUHU, €CIIU OJTHO
W3 BEIIECTB [JIAHO B BHJE pPacTBOpa C ONPEICIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOU JIOJIM U MOJIIPHOM KOHLIEHTPALIUK BEIIECTBA B
pacTBOpE, HO0JHU BBIX0IA MPOIYKTA PEAKLIUHA OT TEOPETUYECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€HM MpuU  HU3y4yeHUU oOued o
HEOpPraHU4eCKOrW XuMuM B 11 Kiacce OCyIIEeCTBIAETCA Ye€pe3 UCIOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHH, IPUHATHIX B OTAEJIBHBIX
MPEIMETaX ECTECTBEHHO-HAYYHOTO IINKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SBJICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCu(PUKalUs, MePUOAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, DKCIEPUMEHT, MOJENb, MOJIEIUPOBAHHUE.

du3uKa: MaTepusi, MUKPOMHP, MAKPOMHUP, ATOM, JJIEKTPOH, TPOTOH, HEUTPOH,
VOH, U30TOMBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHB, BELIECTBO,
Teno, 00bEM, arperaTHOE COCTOSHHME BEIEeCTBA, WJCANbHBIM ra3, (usnyeckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opranusm, 3Kocucrema, ouocdepa, MeTadoIn3M, Makpo- 1
MUKPODJIEMEHTBI, OCJIKH, XKUPBI, YIIIEBOJbI, HYKICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BEILIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMBIE, TOTUINBO,
peECYpCBL.

TexHonorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTENbHBIE
MaTepHUaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUILEBASI MPOMBIIUICHHOCTD,
dbapMmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MIPOMBIILJIEHHOCTh, HAHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUM € CHCTEMHO-JEATEIBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpEeAMETa «XHMUS» Ha YPOBHE CPEIHETO
o0mmiero 0o0pa3oBaHUS BBIJICJICHBI CIEAYIONIME COCTABISIONIAE: OCO3HAHHE
OOyYalOmMMUMHUCS POCCHMCKONW TPaXJAHCKOHM HMJICHTUYHOCTH,; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEICICHHUIO; HAIMYME MOTUBAIIUHU K
OOy4eHHIO; TOTOBHOCTh U CHOCOOHOCTb OOYy4YalOIIMXCA PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HAJIUYWE
MIPaBOCO3HAHUS, SKOJIOTMYECKOM KYJIBTYPhI; CIIOCOOHOCTH CTaBUTh 11€JIH H CTPOUTH
KW3HCHHBIE TIJIaHBI.

JIMYHOCTHBIE pE3yJIbTATBl OCBOEHHUS TMpeaMeTa «XUMHUS»  OTPaAkKaroT
c(hOpPMHUPOBAHHOCTh OIBITA I103HABATEJILHOM M TPAKTUYECKOW JESATEILHOCTH
oOyyJaromuxcs B Mpoliecce peain3alnu 00pa3oBaTeIbHOM A TEILHOCTH.

JIuyHOCTHBIE pE3yibTaThl OCBOCHHUS NpeAMEeTa «XHUMHS» OTPAXKAIOT
c(hOPMHUPOBAHHOCTh OIIBITA ITO3HABATEIIBHOM M TIPAKTHYECKON JCATEIbHOCTH
oOyyJaromuxcs B MPOIECCe pean3alui 00pa3oBaTeIbHON JEATeTbHOCTH, B TOM
YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHS 00YYAIONUMHUCA CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)XEHUSI K 3aKOHY Y ITPABOIOPSJIKY;

MpEACTaBICHUS] O COIUAIBHBIX HOpPMax M TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIbHOCTH MPU CO3AaHUU YUEOHBIX
MPOEKTOB, PEIICHUU YUEOHBIX U TO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUN XUMUYECKUX
AKCIIEPHMEHTOB;

CIIOCOOHOCTH TMOHMMaTh W TNPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUYEOHOU JESITEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IEHHOCTHOIO OTHOIIEHUSI K HCTOPUYECKOMY M HAayYHOMY HaCIEIUI0
OTE€YECTBCHHON XUMUM;

YBOKEHHUSI K TMPOIIECCY TBOPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUJIOKEHUS XUMHHM, OCO3HAHMUSI TOTO, YTO JAHHbIE HAYKH €CTh pPE3yJbTaT
JUTATENIbHBIX ~ HAOJIOJCHUM, KPOIOTJIMBBIX  JIKCIEPUMEHTAJIbHBIX  MOMCKOB,
MOCTOSIHHOTO TPYy/Jla YYEHBIX U MPAKTUKOB;

MHTEpECa U NMO3HABATEIbHBIX MOTHUBOB B ITOJIYYEHUHU U MOCJIEAYIOIIEM aHAIN3E
HH(pOpMAIMH O MIEPEIOBBIX JOCTHKEHHUSAX COBPEMEHHON OTEYECTBEHHOM XUMMUH;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBA3aHHBIC C XUMUYECKUMH SIBIICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHPYSICh HA MOPaIbHO-HPABCTBECHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TMOBEJCHUE U TOCTYNKH CBOUX TOBApPHILEH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHNs KYJAbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 310poBOro U 0Oe30macHoro ooOpas3a >KH3HHU,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOto/ieHUs1 TpaBui 0Oe30MacHOro oOpalieHusi C BElleCTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JIEATEILHOCTH,

MOHUMAHUS IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUJIEKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpeOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NESATETHbHOCTH, OOIIECTBEHHO TMIOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTUE B PEIICHUH MPAKTUYECKUX 3aj]ad
COIMAIbHOM HAIMPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOodecCruil pa3IudHoOro pojia, B TOM
YHCJie HA OCHOBE MPUMEHEHHSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXXEHUS K TPYNY, JIIOASIM TpyAa U pe3yibTaTam TPyAOBOU JeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYaTbHOW TpPACKTOPUHU
oOpa3zoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KMU3HEHHBIX
TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
OTPeOHOCTEH O0IIEeCTBA;

6) 3K0J10rN4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HMCTOYHHUKY
CYILIECTBOBAHHUS )KM3HH HA 3€MIIE;

MOHUMAHUS TJIOOATBHOTO XapakTepa HSKOJOTUYECKHX MPOOJIeM, BIIHSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE TPUPOTHON U COIUATBHOM CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHXKEHUNW XUMHH  JUIs
pEIICHHS BOTIPOCOB PAIIMOHATILHOTO TIPUPOIOIIOIH30BAHNS;



AKTHBHOTO HENPUATHA JCHUCTBHM, TMPHUHOCAIIUX BpEJ OKPYKaAIOIIEH
OPUPOJIHON cpeze, YMEHHUs] MPOTHO3UPOBATH HEOJIArONpHUSATHBIE HKOJIOTHMYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIIaTh UX;

HaJIU4YUs PaA3BUTOrO HKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpBI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpaBJI€HHOCTH, yMEHUS
PYKOBOJCTBOBATbCSI UMHU B I[O3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMAIIBHOU
NPAaKTHKE, CIHOCOOHOCTH Y YMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJCOJOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00I1IECTBEHHOMN MPAKTUKY;

NMOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKH, OCO3HaHHS €€ poJlud B
(GbopMHpPOBaHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU 1IEIOCTHOTO
NpeACTaBlIeHUs 00 OKpYKaloUIEM MHUpE Kak O €IMHCTBE NMPHUPOABI U YEIOBEKA, B
MO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIEHWH MpOoOJIEM COXpaHEHUs
IPUPOAHOTO PABHOBECHSI;

yOeXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHUMHHM JUJII  COBPEMEHHOM
LIMBUJIM3ALMY: B €€ TYMaHUCTUYECKON HAITPaBJIE€HHOCTH M BaKHOM POJIU B CO3/IaHUU
HOBOM 0a3pl MaTepUaJIbHOW KYJbTYpbl, B PpEIIEHUU TJI00ATBHBIX MpoOIeM
YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CBIPHEBOM, DHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTHUHM MEIUIMHBI, 0OECIEYEHUH YCIOBHIA
YCHENIHOTO TPY/Ia ¥ SKOJOTUYECKU KOM(POPTHOM KU3HH KaXKIOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUSA, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOIb30BaTh
NOJTydyaeMble 3HAHUA JJI aHAJIU3a U OOBSICHEHHS! SBJICHUN OKPY>KaIOIIEro MUpa U
IPOUCXOAIINUX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOUEHHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJNb30BaTh XUMHUYECKHE 3HAHUS IS
peleHust Ipo6JsieM B peabHBIX )KU3HEHHBIX CUTYAIINX;

MHTEpEca K IO3HAHUIO, NCCIIEA0BATENBCKON JEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTHM K  HEMNPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSM TpyJa B pasNUYHbIX cepax MpodecCHoHaIbHON
NEATENBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTanpeaMeTHbIe pe3yJbTaThl OCBOCHHS IIPOrpaMMBbI TI0 XUMHU Ha YPOBHE
cpenHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe  JJI1  (DOPMHUPOBAHHUS  MHPOBO33PEHHUS  OOYYaIOIIUXCS
MEXTUCIUIUTMHAPHBIC (MEXKIIPEAMETHbIC) OOICHAYYHbIC TOHSATHS, OTPAKAIOIIHNE
IIJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEIH(PHKY METOJIOB ITO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwisi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
IPOIECC, CHCTEMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeA0OBaHUE, HAOIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U IPYTHUE);

yHHUBEpCajabHbIe y4eOHbIC NEHCTBUsA (IMO3HABATCIIbHBIC, KOMMYHHUKATHBHEIC,

PETYJISITUBHBIE), o0ecreynBarome (opmHpoBaHue (yHKLIMOHATBHOMN
IPaMOTHOCTH U COIIMAILHOM KOMIIETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTB oOyJaromuxcst UCIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAJIbHbIE y4eOHbIE
JICUCTBHUS B MO3HABATEIBHON U COLMAIBHOM MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABaTEJIbHBIMM, KOMMYHHUKAaTUBHBIMH UM  PETYJSTUBHBIMU
NEUCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbI€e JeHCTBUS

1) 0a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITeILHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNu ACATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTH C MTOCTABJICHHBIMHU 1EJISIMU;

HCIIO0JIb30BaTh IMPH OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUSA:
BBIJICJIATh XAPAKTEPHBIC MPU3HAKU TMOHSATUM U YCTAaHABIMBATh HUX B3aUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS I OOBSICHEHHS OTJEIbHBIX (PAaKTOB U
SIBJICHUIA;

BBIOMpaTh OCHOBAHUS M KPUTECPUH JJIA KJIACCH(PHUKAIIMU BEIICCTB H
XUMHYECKUX PEaKIIN;

yCTaHaBJIMBaTh MPUYUHHO-CJICJCTBEHHBIC CBA3W MEXIYy H3y4YaeMbIMHU
SIBJICHHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHIAYKTUBHbBIC, JIE€YKTUBHBIE, IO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOpPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS MCIOIb3YEMbIE B XMMUM CHUMBOJUYECKUE
(3HaKOBBIE) MOJICINIH, PEOOPA30BHIBATE MOCIIBHBIC MPEACTABICHUS — XUMUUECCKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckasi (hopMyia, ypaBHEHUE XUMUYECKOU peakiuu
— TIpU PEIICHUH YYEOHBIX TO3HABATEIHHBIX M MPAKTHYECKUX 3a7a4, MPUMECHSTH



Ha3BaHHbIE MOJICIIbHbBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BbI€e MCCJIEeI0BATEIbCKHE 1eiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKIuu;

dbopMyTUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHMS, UCTIOIb30BATh MOCTABIECHHBIC
U CaMOCTOSATEIBHO C(OpMYyIUpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (POPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUH;

BJIQJIETh HABBIKAMHU CAMOCTOSTEIIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYCHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBAThH YMEHHs HAaOMIOJaTh 32 XOJIOM
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 00OCHOBAHHBINA OTYET O MPOAEIaHHOM paboTe;

NpuoOpeTaTh OMNBIT YYEHUUYECKON HUCCIENOBATENbCKOM U MPOEKTHOU
JESATEIHHOCTH, TMPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METO/IOB pELICHUS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO PA3TMYHbBIX METOJIOB
MO3HAHUSL.

3) pabora ¢ uHpopmaumeii:

OpPUECHTUPOBAThCA B PA3IUYHBIX HCTOYHMKAX WHopMauuu (HaAy4dHO-
NONyJISIpHAsl JIUTEepaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHamM3UpOBaTh MHPOPMALIUIO PA3THMYHBIX BUAOB U (HOpM
Mpe/ICTaBICHNUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;

dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSATh PA3IUYHBIE METOJbI MPU MOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAUMOW JUIsI BBIMOJHEHHUS YYCOHBIX 3ajad
OTIPEIEIEHHOTO THUIIA;

NpUOOpETaTh OMNBIT HCMIOJAb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM,;

CaMOCTOATENLHO  BBIOMpATh  ONTUMAIbHYIO  GOpMY  MPEACTABICHUS
nHpopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

MCITOJIb30BATh HAYYHBIH A3BIK B KAUECTBE CPEJICTBA MPU PAbOTE C XUMUYECKOMN
uH(popMaIue: MPUMEHATh MEXNpeaMeTHble ((U3ndecKkue U MaTeMaTHYECKHUe)
3HAKU U CUMBOJIbI, ()OpMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUEC CPCACTBA HATTISITHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBbHLIC y‘leﬁHLIe IleﬁCTBHﬂ:



3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOil TeMbI B X0/1€ AUaIora U/Win
JMCKYCCHH, BBICKA3bIBaTh UJIEH, OPMYIUPOBATH CBOH MPEATOKEHUS
OTHOCHTEJILHO BBINIOJHEHHS NIPEMJIOKEHHON 3a1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3yJIbTATOB I[O3HABATEIBHOU JEATEIIBHOCTH,
ITOJIyYEHHBIX CAMOCTOSITEIILHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBINIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIECIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaau3alluu y4eOHOTO MPOeKTa, U (POPMYIUPOBATH BHIBOIBI
II0 pe3yJIbTaTaM MPOBEAEHHBIX HMCCIEHOBAHUUA IIyTEM COTJIACOBAHMS IO3ULHNA B
X0/1e 00CYK/IeHHS] 1 OOMEHA MHEHHUSAMH.

PeryﬂﬂTl/IBHbIe YHuUBEpPCAJIbHBIC y‘leﬁﬂble I[eﬁCTBHH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBJISATH CBOIO ITO3HABATEIbHYIO
JeATENBHOCTh, ONpeaessas e€ Ieau W 3aJadyd, KOHTPOJMPOBATH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeIjaraéMblii aJroOpuT™M JCHCTBHIA TMpU
BBITIOJTHEHUHW Y4YE€OHBIX MW HCCIENOBATCIIbCKUX 3a7ad, BBIOMpaTh HamboIee
2 PeKTUBHBIN CcMOCO0 WX pEHICHHS ¢ Y4E€TOM TOJYYEHUsS HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIICCTBJISATH CAMOKOHTPOJIb JCATCIBHOCTH HAa OCHOBE caMoOaHaliHu3a M|
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJIBTATHBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI IT0 XUMUHU Ha yTITyOI€HHOM
YPOBHE Ha YPOBHE CPEJTHET0 00111ero 00pa3oBaHus BKIIOYAOT CIICUPUISCKUE IS
y4eOHOTO MmpeaMeTa « XUMHUs» HaydHbIC 3HAHUS, YMEHUS M CIIOCOOBI JECHCTBUN TI0
OCBOCHHIO, HHTEPIPETAMKM U TPEOOPA30BAHUIO 3HAHWM, BHUIBI JIEATECILHOCTH 10
MOJIYYCHUIO HOBOTO 3HAHWS W TPUMEHEHUIO 3HAHWUW B PA3IMYHBIX YUeOHBIX
CUTYaIMsIX, a TAKXKE B PEAbHBIX KU3HCHHBIX CUTYyaIUAX, CBA3aHHBIX ¢ XUMHUEH. B
mporpaMMe II0 XUMHH TIPEJAMETHBIC PE3yIbTaThl IPEJACTaBICHBI IO TojaM
U3YUCHHUS.

10 KVIACC

[IpenMeTHble pe3yJibTaThl OCBOECHHS Kypca «OpraHuueckas XUMUSI»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUM: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAJIOB,



HOBBIX HMCTOYHHUKOB DHEPTUH, B oOecrieueHun paIrMOHAIIBHOTO
PUPOOTIOIH30BaHUS, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTypbl
YeIIOBEeKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO
Y IPUPOJTHOM CpENE;

BIAJICHUE  CHCTEMOM  XUMWYECKUX  3HAHWWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATUS — XUMHYECKUH JIEMEHT, aTOM, SIAPO U DJIECKTPOHHAS
o0Ooyouka aroma, S-, P-, d-aromMHBIE OpOWTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHHMSI aToOMa, THOpUAM3amMsi AaTOMHBIX OpOWTaylield, HWOH, MOJCKYIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIFHOCTD, CTCTICHh OKUCIICHHS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAST Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKENET, (PYHKIIMOHATbHAS
rpynmna, pagukai, CTPYKTypHble (opmynbl  (pa3BEPHYTHIE, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEpHUS CTPYKTypHas W TIPOCTPAaHCTBEHHas (TeoMeTpHyecKasd,
ONTUYECKasi), H30MEPhI, TOMOJIOTMUECKUN PsA, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCJIOPOJI- M a30TCO/AEPIKAIME OPTaHUYECKUE COCTUHEHHS, MOHOMEp, TOJINMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIWHEHUS, TEOPUH, 3aKOHBI
(nepuoamueckuit 3akon J[. U. MeHneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAHCHUS
W TpEeBpalieHUus] DSHEPTHUM TPH XUMHUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XMMHH, MUPOBO33PEHUYCCKHEC 3HAHUS, JIS)KAIIHNE B OCHOBE
MOHUMAaHUS IPUINHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBIICHU; IPEJCTABICHUS O
MEXaHU3MaX XUMUYECKUX pPEaKluid, TEPMOJIMHAMHUYECKUX ¢ KUHETHUYECKHX
3aKOHOMEPHOCTSIX UX IPOTEKAHUs, O B3AUMHOM BIIMSTHUHM aTOMOB U TPYIIT aTOMOB B
MoJIeKyJax (MHAYKTUBHBIM U Me30MepHbIN 3¢ dexTsi, opueHTanThl | u Il pona);
dakTonornyecKkue CBEACHHUS O CBOICTBaX, COCTaBe, MOJYyYEHHWH U OE30MacHOM
WCIIOJIb30BAHUY BAXKHEWIIINX OPTaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NeSATETLHOCTH YeJIOBEKa, OOIUX HAYYHBIX MPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe POU3BOJICTBA METaHOJIA, TEPepabOTKU HEDTH);

c(OpPMHPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpPHBbIC MPU3HAKW TOHSATHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TIOHSTHS MPHU
ONHMCAHUH COCTaBa, CTPOCHUS U CBOMCTB OPTAaHMUECKUX COCAMHEHU;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIi COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPTaHHIECKUX
BEIIIECTB;

COCTaBIIATh YPAaBHEHUS XMUMHYECKUX PEAKIMA U PACKPHIBATH WX CYITHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEJICTBOM  COCTaBJICHUS
DIIGKTPOHHOTO ©OajaHca »JTUX pEaKIuii, peakiuii HOHHOTO OOMEHa WyTEéM
COCTAaBJICHHSI X TIOJTHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHCHHI;



M3TrOTaBIUBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEUIECTB ISl WIUTIOCTPALIUU
UX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABJIMBATH MPUHAIJICKHOCTh H3YYEHHBIX
OpraHWYeCKUX BEIIECTB IO MX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIACCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHHUS 10 CHCTEMaTUYECKOU
Homenknatype (IUPAC) u mpuBoAWTh TpUBUAJIbHBIE HA3BaHUS IJIs OTIEIBHBIX
MpEACTABUTENICE OPraHUYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOJYOJ, TIUILEPHUH,
ATWICHIJIMKONb, (eHos, (QopManbIerull, aneTajiblerujl, alueToH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJICMHOBAS, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIUH, aJaHWuH, MajabTo3a, PpyKTO3a, aHWJIWH, JUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

chOpPMHUPOBAHHOCTh yMEHUS ONPENENsATh BHJI XHMHYECKOW CBSI3U B
OpPraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAas W HWOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpPMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOKCHHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa aiis o0bsCHEHUS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh COCTAB, CTPOCHUE, PU3NUECKUE
U XUMHUYECKHE CBOMCTBA TUIHUYHBIX MPEJICTABUTENCH pPa3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB: AJIKAHOB, IMKJIOAIKAHOB, aJIKCHOB, aJIKaIMEHOB, AJIKHHOB,
apOMAaTUYECKUX YTIEBOJOPOJIOB, CIUPTOB, albJACTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(DUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
aMUHOKHUCJIOT, O€nKoB, yIJeBOJOB (MOHO-, JHU- M  TOJMCAaXapuioB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXKAY  HUMH  yPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHUM C HCHOJb30BAHUEM CTPYKTYPHBIX
(opmy;

chOpMHPOBAHHOCTh YMEHHUS TOATBEP)KIaTh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPTaHUYECKUX COSTUHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3M (G- U M-CBSI3M), B3AUMHOT'O BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaXx;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOOPOIHOTO
CBIPbA (HEPTh, IPUPOIHBIN T'a3, yrojb), CIIOCOOI €ro IEPepadOTKU U MTPAKTUIECKOE
MPUMEHEHUE TTPOYKTOB NEPEepadOTKU;

c(hOpMUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHUU O €CTECTBEHHO-HAaYyUYHBIX
METOJaX MO3HaHUA — HAOJIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUU, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUS PUMEHSTH OCHOBHBIE OINEPAIliU MBICIUTEIbHOM
JEATeIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CHCTeMaTH3alHIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€U — JIJISl U3YUYEHUs CBOWMCTB BEUIECTB U
XUMUYECKHUX PEaKIN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHSATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO MOHMMAHUS CYIIHOCTH MAaTE€pUabHOIO €IUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHbBIE 3HAHUS M0 OPTraHWYECKOW XUMHUU ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHPOBAHHOCTh YMEHUMN: MPOBOAUTH PACUETHI IO XUMUYECKUM (POopMYyIam
U YpaBHEHUSM XUMHUYECKUX PEaKIUi C HUCIOJIb30BaHUEM (U3UYECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJHMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACU€Thl MO HAXOXKICHUIO XHUMHYECKON (hOpMYyIIbI
BEILIECTBA M0 M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CrOpaHusi, MIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MIPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C TIO3UIMHA  DKOJOTHYECKOM  O€30mMacHOCTH  TOCJIEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKA, CBA3AHHOM C mepepaboTKON BEIECTB,
UCIIOJIb30BATh MOJYUYEHHbIE 3HAHUS U1 IPUHATUS TPAMOTHBIX pElIeHUH mpobieM
B CUTYallUsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIILHO TUIAHUPOBATh U MPOBOJUTH
XUMHUUYECKUN JKCIEPUMEHT (MOJYYEHUE M HW3YUYEHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKIUU VYIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U
KHCJIOPOJCOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/lad 10 pAaClO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJCHHEM MPaBUI
O0e3omacHoro oOpamieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM O00OPYJIOBaHUEM,
dbopMynHpoBaTh 1€Jb HUCCIAEAOBAHUS, MPEACTABIATH B pa3ndyHON (dopme
pEe3yIbTaThl SKCIEPUMEHTA, aHAIM3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUIA:

coOJIr01aTh MpaBuUia SKOJOTHYECKH 11€J1eCO00pa3HOro MOBEICHUS B OBITY U
TPYJAOBOM JEATEIIBHOCTH B IEJISIX COXPAHEHHUS CBOETO 3JI0POBBS, OKpY:Karolleu
IIPUPOJHOM CPElIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTIO JCHCTBUSI HA >KUBBIE OpPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHAJIM3UPOBATh 11€J1eCO00Pa3HOCTh NMPUMEHEHUS! OPraHMYEeCKUX BEIlECTB B
MPOMBIILJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHHUS PUCK-TIOJIb3a;

c(hOpPMHUPOBAHHOCTh, YMEHHUMW: OCYIICCTBIISTh IE€JICHANIPABICHHBIA TOUCK
XUMHUYECKON MH(GOPMAIIMH B PA3TUYHBIX UCTOUYHMKAX (Hay4YHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MuTEepHeT U Ipyrue), KpUTUYECKU
aHaJTM3UPOBATh XUMUYECKYIO HH(OpMaLIHIO, iepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C ITOCTABJIECHHON y4eOHOU 3a1auei.



11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPakaroT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSAX M T03HABA€MOCTH SIBJICHHI MPUPOJIBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHCTEME E€CTECTBEHHBIX HayK M €€ poJii B OOECIICUCHHH YCTOWYMBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPTeTHUYECKOW W THUIIECBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B O0ECIEUCHHH PAlMOHAIIBHOTO MPUPOAOIOIB30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUST M OOMIEH KyJIbTYphl 4YEJNIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO M IIPHUPOJIHOU
cpene;

BJIJICHUE  CUCTEMON  XHMMHUYECKHUX  3HAHMH, KOTOpash  BKIIKOYAET:
OCHOBOTIOJIAraloIKe MOHATUS — XUMUYECKUH SJIEMEHT, aTOM, JIpO aTOMa, U30TOIIbI,
9JIEKTPOHHAs 000j0YKa aroma, S-, P-, d-aToMHBIC OpOWTald, OCHOBHOE U
BO30YXXIEHHOE COCTOSHHUS aToMa, THOpHAM3alMUs aTOMHBIX OpOWTajield, HOH,
MOJIEKYJIa, BAJEHTHOCTb, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, MeETaUIMYeCcKasi, BOJIOPOJIHAS),
KpUCTAJJIMYECKasl PpeII€TKa, XHUMHUYECKas peakius, pacTBOpP, AJICKTPOIUTHI,
HEDIJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JTUCCOLMAIMS, CTENEeHb JUCCOIMALINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIHUTEIb, BOCCTAHOBUTEIb, TEIIOBOH 3 dekT
XUMHUYECKOW PEAKINH, CKOPOCTh XUMHYECKON peaKIi, XUMUYECKOE PaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOJMTHYECKON IUCCOLMAINHU, MEPUOIUICCKUM
3akoH [[.1. MenaeneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3AKOH COXPAHEHUS U
MpPEBPAICHUS] SHEPTUU MPU XUMHUYECKUX PEAKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK
XUMHH, MUPOBO33PEHUECKHE 3HAHMUS, JICKAIIUE B OCHOBE TOHUMAaHUS IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBIICHUI; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUU
BEILIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM U HAJMOJICKYJISIPHOM YPOBHSX;
MPEJICTABICHUS O MEXaHM3MaxX XUMHUUYECKHX PEaKIHUi, TePMOJUHAMUYECKUX H
KMHETHYECKMX 3aKOHOMEPHOCTSAX MX MPOTEKaHUS, O XMMHUYECKOM PaBHOBECHH,
pacTBOpax W JUCTIEPCHBIX CHCTEMax; (paKTOJOTHMYECKHUE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJyYEeHUH M 0€30IMaCHOM MCIOJIb30BAHUH BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY W MPAKTUUECKON NEITEIHHOCTH YEJIOBEKAa, OOIIMUX HAy4YHBIX
MPUHIUAIAX XUMUUYECKOTO TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMCHHUM: BBISBJISATH XapaKTEPHBIC MPHU3HAKU ITOHSATHH,
YCTAHABIIUBATh WX B3aMMOCBSI3b, UCIOJb30BATh COOTBETCTBYIOIIUE TMOHSITUA TPU
OMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBpaICHUI;



Cc(OPMUPOBAHHOCTh YMEHHS MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY MJIs
cocTaBieHMs (QOpMyJl BELIECTB M YpPaBHEHUH XHMHUYECKUX  pEakKLuH,
cuctematuueckyto Homenkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIEIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI OTPEACISATH BAIGHTHOCTh M CTENEHb OKUCIICHUS
XMMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XUMHYECKOM CBSI3U (KOBaJECHTHA,
VWOHHAs, METaJNIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pPa30BaHMsI KOBAJIEHTHOU CBS3H;

c(hOpMHUPOBAHHOCTh YMEHU: KJIACCU(DUIIMPOBATH: HEOPTaHMYECKUE BEIIECTBA
M0 X COCTAaBY, XUMUYECKHE PEAKIIMHU MO PA3IMYHBIM MpU3HAKaM (YHCIIy U COCTaBY
pearupyroummx BELIECTB, TEIJIOBOMY 3(PQEKTy peakluH, U3MEHEHHIO CTereHen
OKHUCJIEHHSI 3JIEMEHTOB, OOpPaTMMOCTH, YYAacCTHIO KaTajlu3aTopa W JIpyrue);
CaMOCTOSITENIbHO BBIOMpATh OCHOBAHMS W KPUTEPUM U KIacCU(pUKALUU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUL;

c(OpMHPOBAHHOCTh YMEHUS PACKPbIBATh CMBICI MEPUOIUYECKOro 3akoHa [I.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIIUU;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHUYECKUX OHJIEMEHTOB THEPBOrO—YETBEPTOTO MEPHOJIOB
Ilepuonnueckoin  cucremnl .M.  MenngeneeBa,  UCHONB3ys  IOHSTUSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaIm», «OCHOBHOE M BO30YXIEHHOE JHEPreTUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHUX AJIEMEHTOB U HX
COCIMHEHUM 10 nepuojgam u rpynmnam llepumoamueckon cucremsl [, .
MeHeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS MX
ANEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHMW: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIKE
XUMHYECKHME  CBOMCTBA  BEUIECTB  pPA3JIMYHBIX  KJIACCOB,  IIOATBEP)KIATH
CYILLIECTBOBAHUE T'€HETUYECKOM CBA3M MEXIY HEOPraHWYECKUMHU BELICCTBAMMU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

c(OPMHPOBAHHOCTh YMEHHUS PACKpbIBaTh CYIIHOCTb: OKHCJIHMTEJIbHO-
BOCCTAHOBUTEJBHBIX PEAKLMI MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIO OajaHca
TUX peakUui; peakuuid MOHHOTO OOMEHa IMyTEM COCTaBICHHUS UX MOJHBIX U
COKPAalIEHHBIX  MOHHBIX  YPAaBHEHHWH;  pEaKIUMWA  THUAPOJIM3A;  PEaKUUi
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe THIAPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUS);



c(hOpPMHUPOBAHHOCTh yMEHHSI OOBSICHATh 3aKOHOMEPHOCTH IIPOTCKAHUS
XUMHUYECKUX PEAKIMN C y4ETOM HX DHEPreTUUECKHUX XapaKTEPUCTUK, XapaKTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW PpEaKIUM B 3aBUCUMOCTH OT Pa3IUYHBIX
(hakTOpOB, a TAKXKE XapaKTEp CMEIICHUSI XUMHUUYECKOTO PaBHOBECHUS IO BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpuniui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh XHUMHYECKHE PEaKIIHH,
JIe)KaIKEe B OCHOBE MPOMBIIIJICHHOTO IOJIYyYE€HHS CEPHOM KHCIIOTHI, aMMHaka,
oOlIMe HayyHble TPUHIMIBI XUMHYECKUX IPOU3BOJICTB; I1€7€CO00pa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHHs] COOTHOLIECHUS PUCK-TIONh3A;

c(hOpMUPOBAHHOCTh BIIAJICHUS] CHCTEMOM 3HAaHMM O METOJaX HAyYHOIO
MO3HAHUS SBJICHUW MPUPOABI — HAOIIOACHUE, HW3MEpPEHHe, MOJICITUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATLHOM HCCIIEI0BAaHUN BEIIECTB
U Il OOBSCHEHHUS XHUMHYECKHUX SBJICHUM, HMEIOIIUX MECTO B MPHUPOJIE,
MPAKTUUYECKOMN JEeITEIbHOCTH Y€JIOBEKA M B MOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISTH B3aUMOCBSI3b XMMHUYECKHUX 3HAHUM C
MOHSATUSIMU U TIPEACTABICHUSAMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TTOHUMAHMS MaTepPUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MIOHSTUN «MaccoBas JO0JIs BEIIECTBA B PACTBOPE» W «MOJISIpHAsT KOHIICHTpAIHsI»;
Macchl BEIIECTBAa WJIM 00BEMA Tra3a M0 W3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce
WM 00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEaKI[MU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKIuy; 3HAYCHUS BOJOPOJHOTO MOKa3aTesisi pacTBOPOB KHUCIOT M IIEIOYeH ¢
M3BECTHON CTEIMEHBIO AMCCOIMAIMU;, Macchl (00bEMa, KOJHWYECTBA BEIIIECTBA)
MPOAYKTAa PEAKIMH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
ONpeeIEHHON MAacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT MPUMECH ); T0JIU BbIXO/Ia TPOAYKTa PEaKIIUU; OOBEMHBIX OTHOIIICHHUM ra30B;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIFHO TUTAHUPOBATH W TPOBOIHTH
XUMUYECKUH  JKCIepuMeHT  (IpOBEIEeHHE  peakiuid  HMOHHOTO  OOMeHa,
MOJTBEPKICHNE KaUYECTBEHHOTO COCTaBa HEOPTraHMYECKUX BEIECTB, OMPECICHUE
Cpelbl pPAacTBOPOB BEIIECTB C IOMOIIBIO HWHIUKATOPOB, H3YYEHUE BIIUSAHUS
pa3IMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakIuu, PpeIICHHE
OKCIEPUMEHTANbHBIX 3afa4 1o TemaM «Mertauey u  «Hemeramis»y) ¢
coOI0IeHHEM TIpaBHII O€30MacHOro oOpalieHus: ¢ BellecTBaMH U Jab0paToOpHBIM
obopynoBaHueM, OPMYJIHPOBATH IEJIb HCCIICIOBAHUS, TIPEACTABIATH B PA3IMUHON
dbopme pe3ynbTaThl  AKCIEPUMEHTa, aHaJIW3UPOBaTh M  OLEHUBATh  HX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOIIOIATh MPaBHUIIa MOJIb30BAHHUSA XUMUYSCKOM
nocyo u abopaTopHbIM O00OpyJOBaHHEM, OOpaIIeHUs C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, YKOJIOTUYECKH I€JIeCO00pa3HOTO TMOBEACHUS B OBITY U TPYJIOBOMU
JEATENBHOCTH B LIENSAX COXPAHEHHUS] CBOETO 30POBBS, OKPYXKAIOLIEH MPUPOIHOMN
Cpellbl W JOCTHXEHUA €€ YCTOMYMBOIO PAa3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JCHCTBHUSI HA >KUBBIE OPraHU3MBbI OINPEACIEHHBIX HEOPTraHUYECKUX
BEILECTB, MOHKMMAas cMmbic nokaszarens [1/1K;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IICJICHANIPABICHHBIA TTOUCK
XUMHUYECKON MH(POpMAILINK B pa3IMUHBIX UCTOYHUKAX (Hay4yHasi M yueOHO-Hay4yHas
JuTepaTypa, CpeAcTBa MaccoBoi nHpopManuu, UHTEpHET U Apyrue), KPUTHICCKH
aHAJIM3UPOBATh XUMUYECKYIO HH(OpMALHIO, TIepepadbaThiBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBUH C IMOCTABJICHHON yUeOHOMU 3a1aueil.
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bu6mmoreka [IOK

3.3 Y TeBO/b! d 1 https://m.edso00.ru/d69df650

Uroro no pazpeny 41

Pa3nea 4. AzoTcoaepskamue opraHu4ecKue coeJUHeHHs

bu6mmoreka [IOK

41 AMUHBI. AMUHOKHCIIOTHL. besku 12 1 2 httos://m.edsoo.ru/d69df650

Wroro no pazneny 12

Paspnen 5. BeicokoMoJIeKy I pHbIe COeIMHEHUS

bubmuoreka [JOK

5.1 B 6 1
PICOROMOIICKYIAPHBIE COCAMHCHIA https://m.eds00.ru/d69df650

Wroro no pazneny 6
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11 KIIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/m P Kourpoabnsie IIpakTHyeckue (1uubp )
NMPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBBI XUMHH
Crtpoenue atoma. [lepuoandeckuii 3aKoH
bubmuoreka [JOK
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 9
https://m.edsoo.ru/2dd57f24
anemeHnToB 1. . Menaeneena
Crpoenue BemectBa. MHOrooOpasue Bubmuoreka [JOK
1.2 11 1
BEILIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
1.3 X 19 1 3
HMITACCIHE peaidinit https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Paznen 2. Heoprannueckasi xumust
bubmuoreka [JOK
2.1 H 31 1 3
eMETATIB! https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
2.2 M 23 1 2
CTaLIEt https://m.edsoo.ru/2dd57f24
Uroro no pazneny 54
Pa3zpea 3. XuMus u ;Ku3HbL
31 Metoapl TO3HAHUS B XUMHH. XUMHS U 9 bu6mmoreka [{JOK
' KH3HD https://m.edsoo.ru/2dd57f24

Hroro no pasneny 9


https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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