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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma o XuMHUH Ha YPOBHE CpeHET0 00I1Iero oopazoBanus paspadoTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
®enepanum», TpeOOBaHUH K pe3yabTaTaM 0CBOEHUS (heaepaibHOi 00pa3oBaTeIbHON MPOTPaMMBbI
cpenero  obmero  oOpazoBanus(@OIl  COOQO), mnpexacraBneHHbIXx B  DenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konuenmuu mnpenojaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opranusanusax Poccuiickort deneparnmm,
peann3yoImMx OCHOBHBIE 00pa30BaTeIbHbIE TIPOTPAMMBI, U OCHOBHBIX MMOJIOKeHHH «CTpaTrerun
pa3Butus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YYEHHs] 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanusa y4ammuxcs 10-11 xmaccoB. U3yuenme mnpenmera,
peasinzyemoe B ycHOBUSAX AU PepeHUupOBaHHOrO, MNPO(UIBLHOTO OO0y4eHMs, NPU3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB HIKOJIBI,
HEOOXOAMMYIO JUTS aIalTAllNY MX K OBICTPO MEHSIOUIMMCS YCIOBHSM JKU3HU B COIIYME, a TaKKe
JUIS TIPOJIOJKEHUSI O0y4eHHsI B OpraHM3alusx npodeccuoHaibHOro oOpa3oBaHMs, B KOTOPBIX
XAMUS SBISIETCS OJTHOW M3 TIPUOPHUTETHBIX JUCIUTUINH.

B mnporpamMe mo XWMUM Ha3zHAuYEHHE TpeaAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIeJIeH, coepKaHus, pe3yabTaToB 0OydeHHUs U TpeOOBAHUN K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISIFOTCSI CIICAYIOIINE BBITIOTHICMBIC
IIPOrpaMMoH M0 XUMHUH (PyHKLIKU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4YeHUE
NPECTAaBICHUS O LENAX, COAEp’KaHUM, oOIlel cTpaTeruu OOy4eHus, BOCIIUTAHMS U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpeAyCcMaTpuBaeT  OIpeJelIeHHE:
IPUHLUIOB  CTPYKTYPUPOBaHHs M  IOCJIEIOBATEIBHOCTH M3Y4eHHUS  y4eOHOro
MaTepuala, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTMDKEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOiE€HHOTO U3Y4EHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAepKaHHue, 0043aTenbHOE A U3yUeHHS
B paMKax  OTIEJbHBIX  MNpoduiel, MpexycMaTpuBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIACCaM, OCHOBHBIM COJEP>KaTEJIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca,

e aéT NMpUMEpPHOE pacrpesieeHue yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICNIbHBIX TEM;

e [pelaraeT NpUMEpHYIO MOCIEeJ0BATENbHOCTD U3YUeHHs y4eOHOT0 MaTepuaa ¢ yuéTom
JIOTHKH TTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBA3EH;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Ielell W 3agady M3ydeHus IpeaMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU TUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMS OCHOBHOH 00pa30BaTeNbHOM MPOTpaMMBbl CpeAHEro ooiiero oOpa3zoBaHUA
(IMYHOCTHBIX, METAlPEIMETHBIX, IPEIMETHBIX), & TAaKXkKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABaTEeIbHBIX JEHCTBUI OOYYaIOIIErocsl IO OCBOEHHUIO COJEp KaHUs
npeaMera.

1o Bcem Ha3BaHHBIM MO3UIUAM B IPOrpaMMe 10 XUMUU MIPETyCMOTPEHA IPEEMCTBEHHOCTh

¢ 00yueHHeM XMMUHU Ha yPOBHE OCHOBHOTO O0IIIEero 00pazoBaHus. 3a MpeieiaMu YCTaHOBJICHHON



POrpaMMOM 10 XUMHH 00s3aTeIbHON (MHBAPUAHTHON) COCTABIISIONICH colepKaHus yueOHOTO
npeamera « XUMHUsD» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro BapHAaTUBHOW COCTABJISIONIECH, KOTOpast
JOJKHA ONPEETSATHCS B COOTBETCTBUM C HAIIPABJICHUEM KOHKPETHOTO Mpoduiist o0ydeHus.

B cootBerctBUM ¢ koHuenTtyaidbHbIMU mnojoxkeHusMu PIOC COO o HazHAueHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00yIeHUs Ha
YpOBHE cpeAHero o0uiero o0pa3zoBaHus XMMMsI HAa yPOBHE YTIyOlIEHHOTO U3y4EHMsI HAlIpaBJIEH Ha
peayin3anuio NPEeeMCTBEHHOCTH C MOCIEIYIOIUM ITalloM MOJYyYEHHUs] XMMUYECKOTo 00pa3oBaHus
B paMKaxX M3y4Y€HHs CHEIHAIbHBIX €CTECTBEHHO-HAYUHbIX U XUMUYECKUX JUCLUUIUIMH B By3aX U
OpraHu3aIusaX CpeJHero NpoQecCHoHaTbHOr0 00pa3oBaHus. B 3To#l cBs3M M3ydeHHe IpeaMera
«XUMHUS» OPUEHTHUPOBAHO PEUMYILLECTBEHHO HA PACIIMpPEHUE U yriIyOJieHue TEOPETUUECKON U
MPaKTUYECKON MOATOTOBKH OOy4aroNIMXcs, BHIOPABIINX ONpeAenEéHHbIH Npopuiib 00ydyeHus, B
TOM 4YHCII€ C MEpPCHEeKTHUBOW MOCIEIYIOIEro MOJIYyYeHUs XUMUYECKOro oOpa3oBaHUS B
opraHuzaiusx npodeccuoHaIbHOTr0 00pasoBanus. Hapsiay ¢ atum, B cBete TpedboBanuit ®I'OC
COO k miaHupyeMbIM pe3yjibTaTaM OCBOEHHUs (eaepanbHOH 00pazoBaTENbHON MPOrpPaMMBbI
cpenHero ooOmiero oOpa3oBaHUS H3ydeHHE IpenMera «XHUMHs» OPHUEHTHPOBAHO TaKXKe Ha
pelieHre 3a7a4 BOCIUTAHUS U COLMAIBHOTO Pa3BUTHUsS 00ydaromuxcs, Ha GOopMUpOBaHUE Yy HUX
OOIIENHTEIUICKTYaIbHBIX YMEHUN, YMEHUHN paIllMOHAIN3AINN YIeOHOTO Tpyna U 0000IMEHHBIX
CIOCOOO0B JEATENLHOCTH, UMEIONINX MEXAUCHUIUIMHAPHBIN, HAAIIPEIMETHBINA XapaKTep.

CocraBnsiromiuMu  nipeiMeTa «XUMHS» Ha YpPOBHE YIIyOJEHHOTO HM3Y4YEHMs SIBIISIOTCS
yriyonéHubie Kypchl — «Opranudeckas xumus» U «OOmas u Heopranudeckass xumusy». [lpu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOUN OpraHu3aluy COAEp)KaHUs 3TUX KypCOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY NMpUHATHI mojoxeHus ®I'OC COO o paznuuusx 6a30BOTO U
yri1yOaEHHOTO ypOBHEH U3y4eHUs MpeaMeTa.

OcHoBy coaepxxaHusi KypcoB «Opranumdeckas xumus» U «OOmas v HeopraHudyeckas
XUMUS» COCTABIISET COBOKYMHOCTh MPEAMETHBIX 3HAHUN M YMEHMH, OTHOCALIMXCS K 0a30BOMY
YPOBHIO M3y4€HHUS NpeAMETa. JTa CUCTEMa 3HAHMU IOJIYy4aeT ONPEAEICHHOE TEOPETUYECKOE
JIONOJIHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOWUTH  CYIECTBEHHO  OonblIui  00BEM
¢baxTonoruueckoro Matepuana. Tak, Ha yriayOJ€HHOM ypOBHE M3y4eHUs MpeaMeTa obecreueHa
BO3MOKHOCTh 3HAQUUTEJIHOIO YyBEIMUYEHHs 00bEéMa 3HAaHUH O XMMHUYECKUX OHIEMEHTax H
CBOMCTBaX MX COEIMHEHUI Ha OCHOBE pacIUMpPEHHs U yriyOleHus NpeAcTaBiICHUN O CTPOCHUHU
BEIIECTBA, XUMUYECKON CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKaHMs PEaKLHH, pacCCMATPUBAEMBIX C
TOYKH 3PEHUS XUMUYECKOW KMHETUKU U TEPMOJMHAMUKHU. M3ydeHne NeproauIecKoro 3aKOHa U
[lepuonnyeckoit  CUCTEMBbl ~ XUMHYECKUX  3JEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUSX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b 0OBACHSETCA C
TOYKH 3PEHHUS SHEPreTUYECKUX U3MEHEHUH 1pu e€ 00pa30BaHUM U pa3pyLIEHUH, a TAKKE C TOUKH
3peHMsI MeXaHU3MOB e€ oOpa3oBaHus. M3ydeHne TUIIOB peakuuil JonoJHseTcs GopMUpOBaHUEM
IPEJCTaBICHUNA 00 3JIEKTPOXMMMUYECKHX IPOLECCax U 3JIEKTPOJIM3€ PACIUIaBOB U PAaCTBOPOB
BellecTB. B Kypce opraHuyeckodl XMMHUU NpU PACCMOTPEHHUU PEAKLUOHHOM CIIOCOOHOCTU
COEJIMHEHUH yzensercs ocoboe BHUMaHUE BOIpOcaM 00 3JIEKTPOHHBIX 3((deKTax, 0 B3aUMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHM.

Oco6oe 3HaueHne MMeeT TO, YTO Ha COJIEpKaHHe KYpCOB XMMHHU YIITyOJEHHOTO YPOBHS
M3yUYEHHs T KIacCOB ONpeieEHHOro Mpoduiis (TI1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00111l crcTeMe MpeIMeTHBIX 3HaHHUH) OKa3bIBAIOT BIUSHUE CMEXKHbBIE MPEIMETHI.
Tak, Hanpumep, B cojiepKaHUM MTpeaIMeTa s KIIACCOB XUMHUKO-(U3NIECKOro Nnpoduiist 60bIIoe
3Ha4YeHue OyIyT MMETh 3JIeMEHTHl ydyeOHOro marepuana mo obmeil xumuu. Ilpum uzyueHun
IpeaMeTa B JAHHOM Cilyyae akLEeHT OyAeT clellaH Ha OOLIHOCTh METOOB MO3HAHUs, OOIIHOCTh
3aKOHOB U TEOPHUI B XUMUH U B (PU3HKE: AaTOMHO-MOJIEKYIISIpHAst TEOpHUst (MOJIEKYJIsIpHAsi TEOpUs B
¢u3nKe), 3aKOHbI COXPAHEHUS MAacChl M DHEPrUH, 3aKOHBl TEPMOJAMHAMHUKH, DJIEKTPOJIHU3a,
IIPEJICTABJICHNSI O CTPOEHUH BELIECTB U JIPYToO€.

B 10 e BpeMs B cofiepiKaHUM IpeaMeTa s KIIACCOB XMMMKO-OHOJIOTHYECKOTO PO huIIs
00BN yeNbHBIN Bec OyJeT UMEeTh OopraHuyeckas Xumus. B aTom ciydae mpenocTaBisercs



BO3MOJKHOCTb JJ1s1 00Jiee 00CTOSATENBHOTO PACCMOTPEHNS XUMUYECKOW OPraHU3aluK KIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPUMEpPY, TaKue CTPYKTYpHBIE
KOMIIOHEHTHI, KaK JUMNHJbI, OCJIKH, YIJEeBOJbl, HYKIEHMHOBBIE KHUCIOTHI U apyrue. Ilpu stom
3HaHUS O COCTaBE U CBOMCTBAX IPEICTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHHUYECKUX BEIIECTB
CITy’KaT OCHOBOM JUIS U3y4EHHSI CYLITHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, IUIIICBAPEHHSL.

B mane ¢opMmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUsS, OCBOCHHUS OOIICHAYYHBIX
METO/I0B [TO3HAHUS U OIbITA IPAKTUUECKOIO IPUMEHEHUSI HAYYHbIX 3HAHUI U3ydeHUE IperMeTa
«XuMHUs» Ha YriayOJE€HHOM YpPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeaMeTaMu, BXOISIIMMHU B COCTaB MPEeIMETHBIX obnactel «EcTecTBeHHO-HAayYHbIE TIPEMETHI»,
«MaremaTka 1 HHpopMaTHKa» U «PyccKuil S3bIK U JIUTEpaTypay.

[Ipn usydenun ydyeOHOTO mpeameTra «XUMHUS» Ha YriayOlIEHHOM ypOBHE TaKKe, KaK Ha
YpOBHE OCHOBHOTO U CpeAHero ooOmiero oOpa3oBaHus (Ha 0a30BOM YypOBHE), 3ajauei
MEPBOCTENIEHHOW 3HAYMMOCTU sBisieTcsl (OpMHUpPOBaHHE OCHOB HAyKH XHMHMM Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHMs, NPAKTHUUECKON MAEATeIbHOCTH 4YeJIOBeKa W OJHOTO U3
KOMITOHEHTOB MHMPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3Y4EHHUS
IpeaMeTa IpearoiaraeT peajn3alnio TakuX Lesei, Kak:

e (opmupoBaHuE NpeACTaBICHUI: O MATEpUAIBHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTAX U
MM03HABAEMOCTH SIBJICHUI MPUPOIBI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€
BeIylleil ponu B OOecrneuyeHUH YCTOMUYMBOTO PAa3BUTHUSL YEJIOBEUECTBA: B pEIICHUU
mpo0ieM SKOJOTHYECKOM, PHEPreTHYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEUIINHBI, CO3aHUH HOBBIX MaT€pPHAaIOB, HOBBIX HCTOYHUKOB YHEPTHH, B 00ECTIeUeHU U
PaIMOHATIBLHOTO MPHUPOAOIOIB30BaHUs, B (OPMUPOBAHMH MHUPOBO33PEHUS U 0OIIeH
KYJIbTYPbl YEJIOBEKa, a TAaKKe SKOJOTHYeCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO U TPUPOJHOM Cpene;

e OCBOCHHME CHCTEMbl 3HAHHH, JIGKAIIMX B OCHOBE XHMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAyYHOW KapTUHBI MUpa: (PyHIaMEHTATBHBIX TTOHSATHH, 3aKOHOB U TCOPUH
XUMUH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUM BELIECTBA HA Pa3HbIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAIMOJIEKYJIISIPHOM, O TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs XMMHUYECKHX PEAKLMM, O XUMHUYECKOM
pPaBHOBECHH, PACTBOPAaX U JUCHEPCHBIX CHUCTEMaX, 00 OOIIMX HAayYHBIX MPUHIUIAX
XUMHUYECKOTO MPOU3BOJICTBA;

e (QopmupoBaHue y O0OYyYalOIIMUXCS OCO3HAHHOTO TMOHMMAHUA BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHUH Ui OOBSCHEHHS KIIOYEBBIX HIeH U mpobdiem
COBPEMEHHON XUMUU, A7 OOBSCHEHUS M MPOTHO3UPOBAHUS SIBICHUM, HMEIOIINUX
€CTECTBEHHO-HAY4YHYI0 MNPHUPOAY; TPAMOTHOTO pEIICHUs MpoOsieM, CBS3aHHBIX C
XUMUEH, TMPOTHO3MPOBAHHUS, AaHAIM3a W OLEHKH C TO3ULUUH 3KOJOTHYECKOU
0€30MacHOCTH TOCTEACTBUN OBITOBOI M MPOU3BOJACTBEHHOM NEATEIHHOCTU YEIOBEKa,
CBSI3aHHOM ¢ XUMHUYECKUM IIPOU3BOACTBOM, UCIIOJIB30BAHUEM U ITepepabOTKOM BEUIECTB;

e yrioyOieHue NPEACTaBICHUNW O HAyYHBIX METOJax IIO3HAHUSA, HEOOXOJWMBIX s
NpUOOPETEHUs] YMEHUI OPUEHTHPOBATHCS B MUPE BEIECTB M 0OBICHEHHUS] XMMUYECKHX
SIBJICHUH, UIMEIOIIUX MECTO B IPUPOJIE, B TPAKTUUECKOM NEATEIBHOCTH U TIOBCETHEBHOM
KU3HU.

B nutane peanuzanuu nepBoOYepEAHBIX BOCIIUTATENBHBIX H PA3BUBAIONINX (D YHKIIHH 11€T0CTHOM
CHCTEMBI CpeIHero oomiero o0pazoBaHus MPU U3YUYEHUH NpeaMeTa «XUMUsSD» Ha YyriayOonéHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh PUOOPETAIOT TaKKe LN U 3a/1auu, KakK:

e BOCHHUTaHHE YOEXKAEHHOCTH B TIIO3HABAEMOCTH SIBICHUH NpPUPOJABI, YBAXKEHUS K
Ipolreccy TBOpPUECTBA B OOJIACTM TEOPETHYECKMX M MPUKIIAIHBIX HCCIEIOBaHUN B
XUMUH, (OPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU;



® pa3BUTHEC MOTHBAIMU K OOYUEHUIO WM IMO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMUTAaHHIO HA OCHOBE YCBOCHHSI O0OIIEYEIOBEUECKIX IICHHOCTEH;

® PpPa3BHUTHC II0O3HABAaTCJIIbHbBIX HHTCPCCOB, HUHTCIIICKTYaJIbHbIX u TBOPYCCKUX
CHocoOHOCTEN 00ydJaromuxcs, (popMUpoBaHUE Y HUX CO3HATEIHHOTO OTHOIICHUS K
caMo00pa30BaHUI0 M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
podecCHOHAIEHON M OOIIECTBEHHOW JEATEIHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBbIO M IOTPEOHOCTH B 37J0POBOM 00pa3e KU3HU;

e (dopMupoBaHHE yMEHHI M HAaBBHIKOB pa3yMHOTO IPHUPOJIOTIONB30BAHUS, DPAa3BUTHE
9KOJIOTMYECKOM  KYJIbTYpbl,  IpPUOOpETEeHHE  OMNbITa  OOIIECTBEHHO-TIOJE3HOM
3KOJIOTUYECKOU IESITETBHOCTH.

OO0mree 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl W3Y4YEHMs] XUMHUU Ha YriayOJIEHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, cocrapiser 204 ygacoB: B 10 kimacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZIEIIO).

COJAEP)KAHUE OBYUEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTrudyeckne 0CHOBbI OPraHUYeCKOH XUMHUM.

[IpenMer W 3HayeHHe OpPraHMYECKOW XHMMMH, MPEJICTaBIeHHE O MHOrooopasuu
OPraHUYeCKUX COCTMHECHUH.

DNEeKTpOHHOE CTPOEHHE aTroMa Yriepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTtHble BO3MOKHOCTH atoMa yriepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunbel TMOpUIN3AMK aTOMHBIX OpOMTaNIel yriepoja. MexaHu3mbl 00pa3oBaHMsI KOBAJICHTHON
cBs131 (OOMEHHBIN M IOHOPHO-aKIENITOPHBIN). THUITBI IEpeKpBhIBaHUSI aTOMHBIX OpOUTaleH, G- U TT-
cs3u. OpuHapHas, ABOWHAs M TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3EH B MOJEKYJax
oprannyeckux BemiecTB. [loHsTHE 0 CBOOOHOM paauKae, Hykiaeopuie u deKTpodure.

Teopuss cTpoeHHMs OpraHuueckux coeauHeHud A.M. bByriepoBa U COBpEeMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYI. 3HAaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COCAMHEHUN.
MouekynspHble U CTpYKTypHble (GopMyiabl. CTpykTypHble (QOpPMYNIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, cokpamiéHHas, ckenetHas. M3omepus. Buasl wH30Mepuu: CTPYKTypHas,
MIPOCTPAHCTBEHHAA. JEKTPOHHBbIE J(PQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBINA dDPEKTHI).

[IpencraBnenue o knaccudukanuu OpraHnyeckux BemiecTs. [loHsaTHe 0 GyHKIMOHATHHON
rpynmne. ['omomnorus. 'omonoruueckue psapl. CucreMarnueckas HOMEHKJIATypa OpraHUYeCKHX
coemuaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobOennoct  u  kimaccupuKanus  OpraHMdeckux  peakuuih.  OKUCIUTENTHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKON XUMUHU.

DKCrepUMEHTAIbHBIE METO/Ibl M3Y4eHHUsl BEUIECTB W UX MPEBpAIICHHI: O3HAKOMIIEHUE C
oOpa3iiaMu OpraHMYecKrX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI 1O MPEBPAIICHUIO
OpraHMYECKHUX BEIIECTB MpH HarpeBaHuu (TUlaBleHUe, OOyIJIMBaHHE U TOPEHHE),
KOHCTPYMPOBAHHME MOJIEJIEH MOJIEKYJI OPIraHMYECKUX BEILIECTB.

Yraesoaopoasl.

Ankanbl. ['omonoruyeckuil psa ankaHoB, oOmias GopMmyna, HOMEHKIATypa U U30MEpPHUS.
DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJKaHOB, SP -TMOpHAN3ALMsS ATOMHBIX
opOuTaneit yriepoja, o-cBsi3b. Ou3nueckue CBOMCTBA alKaHOB.

XUMHYECKUE CBOMCTBA aJIKAaHOB: PEAKIIMM 3aMELICHUs, U30MEpPU3ALNU, IErUAPUPOBAHUS,
UMKIM3ALMK, MUPOJiM3a, KpekuHra, ropeHus. llperncraBieHne o MeXaHU3ME peakIuid
PaaMKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupoae. CriocoObl MOTydeHUs M MPUMEHEHUE aJTKaHOB.



Huknoankanel. O0mmasi popmyna, HOMEHKIATypa u u3oMmepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MaiblX (IHUKJIONPOINAH, IMKIOO0yTaH) W OOBIYHBIX (IIMKIJIOTICHTAH,
IUKIIOTEeKCaH ) IUKI0aIKaHoB. CrIOCOObI MOTy4YeHUS U TPUMECHEHHE ITUKII0ATTKAHOB.

AnkeHbl. 'OMOJIOTHYECKHA Psi/i ATKEHOB, 0011ast opMysia, HOMEHKIIATypa. DIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYI aJKEHOB, SP’-rMOpHMIM3aIMs aTOMHBIX OpOHTaneit
yriaepoja, 6- U n-cBsi3u. CTpyKTypHas U reomeTpudeckas (uc-TpaHc-) nzomepus. Ousndeckue
CBOMCTBAa aJKEHOB. XHMHMYECKHE CBOWMCTBA: pEaKUUMU MPUCOCAUHEHUS, 3aAMEUICHHUS B O-
[IOJIOKEHUE TPU JABOMHOW CBsI3M, NoauUMepu3aumu U oxkucieHud. lIpaBuno MapkoBHuKOBA.
KauecTBeHHBIC peakIy Ha JBOWHYIO CBs3b. CIIOCOOBI MOTYyUEHUS U IPUMEHEHNE AJIKCHOB.

Ankaguenbl.  Kiaccupukanus — ankajaueHoB  (CONPSsDKEHHBIC,  M30JIMPOBAHHEIC,
Kymynupogantwie). OCOOEHHOCTH JIEKTPOHHOTO CTPOEHUS K XUMUYECKUX CBOMCTB COMPSHKEHHBIX
mueHoB, 1,2- u 1,4-npucoeaunenue. I[lomumepusamus conpspk€HHBIX AueHOB. CrocoObl
MOJTYYCHUS U TPUMEHEHUE ATKAMEHOB.

Anxunbl. ['omMosiornueckuil psi adkrHOB, o0mIas (Gopmyna, HOMEHKIATypa U U30MEpHs.
DNEeKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKWHOB, SP-THOpHUIM3AIUs aTOMHBIX
opOutaneit yraepona. du3myeckne CBOWCTBA aJKUHOB. XHUMHUYECKHE CBOMCTBA: PEAKIIUU
MPUCOEANHEHUS, TUMEPU3AINN U TPUMEPHU3ALNH, OKUCIeHUsA. KUCIOTHBIE CBOWCTBA aJIKUHOB,
MMEIOLIUX KOHIEBYIO TPOiHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOHHYIO cBsi3b. CriocoOsl
MOJTy4YCHUS U IPUMEHEHNE aJTKUHOB.

ApomaTudecKkue yrieBoopo sl (apeHsl). ['omomornueckuii psix apeHoB, oomast opmyna,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIbl OeH30J1a.
®dusnyeckrue CBOWCTBA apEHOB. XHWMHUUYECKHE CBOMCTBAa OCH30JIa W €r0 TOMOJIOTOB: PEAKIIUU
3aMeleHusi B O€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJuKalle, peaklUHU MpPUCOEeIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3o1a. [IpeacraBinenne 00 OpueHTUPYIONIEM IEHCTBUH 3aMeCTUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpHUMepe aJKWIbHBIX PaJUKaloB, KapOOKCHIbHOM, THIPOKCUIBHOH,
aMUHO- M HUTPOTPYIIHBI, aTOMOB rajgoreHoB. OCOOEHHOCTH XHMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Nonmumepuzanus ctuposia. CocoObl MOTy4YeHUs U MPUMEHEHNE apOMAaTUYECKUX YIIIEBOIOPOIOB.

[Ipuponnsrit ra3. Ilonyrasie HedTsaHbIC Ta3bpl. HedTh U €€ mpoucxoxacHue. KameHHbIH
yroiab U MPOAYKTHI ero mnepepadotku. CrnocoObl mepepaboTKu HEePTH: MEeperoHka, KPEeKHHT
(TepMuYecKul, KaTalruTudeckuii), pudopmunr, nmupoiau3. [IpoaykTel nepepaboTku HedTH, HX
MIPUMEHEHHE B TPOMBILIJICHHOCTH U B OBITY.

['eneTnyeckas cBsI3b MEXKy pa3IMUYHBIMU KJIacCaMU YIi€BOJOPOIOB.

DIEKTPOHHOE CTPOEHUE TaAJNOTEHIPOU3BOHBIX YIiIeBOJOPOAOB. Peakuuu 3amenieHus
rajoreHa Ha THUJPOKCOTPYIIly, HUTPOrpyHny, LHAHOTPYIIy, aMuHorpymmy. JlelictBue Ha
rajJjOreHIpoOu3BOAHBIE BOJHOIO M  CIMPTOBOrO pactBopa wmiénouyu. B3aumopeiictBue
JUTAJIOT€HAIIKAHOB C MarHueM W HUHKOM. lloHATHE 0 MeTamioopraHM4ecKUx COEIUHEHHUSX.
Hcnonb30BaHue TallOTEHIIPOM3BOJIHBIX YIIIEBOJAOPOJIOB B OBITYy, TEXHHUKE U IPU CHHTE3E
OpPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
(bu3MUYECKUX CBOMCTB YIIIEBOJOPOIOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEAKIUil YIIIeBOJOPOI0B
pa3IMYHBIX KIAcCOB (oOeciBeuMBaHHE OpPOMHONM WM MOJHOW BOJBI, pacTBOpa MepMaHTaHaTa
KaJusi, B3aUMOJICHCTBHUE alleTUJIeHa C aMMHUaYHBIM pacTBOPOM okcuja cepedpa(l)), kauecTBeHHOE
oOHapy)XeHHe yriepoJa M BOJOpPOJa B OpPraHMYECKHUX BEIIECTBAX, MOJyYeHUE ITUIIEHA U
M3Y4YEeHHE €ro CBOMCTB, O03HaKOMiIeHHE ¢ Koyuiekiusmu «Hedts» u «Yronb», ¢ obpasuamu
MJaCTMAcC, KaydyKOB U  PE3UHbl, MOJICIMPOBAHHE  MOJEKYJd  YyIJI€BOAOPOJOB U
raJjoreHIpPOU3BOAHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:kamme oprannyeckKue coenHeHUs.

[IpenenpHble ogHOATOMHBIE CHUPTH. CTpoeHUE MOIEKyn (Ha MpUMEpe METaHoJia U
sTanona). ['oMmonornueckuit psia, odmias hopMyna, U30Mepus, HOMEHKIATypa U KIaCCH(PUKAIHSI.
®dusnueckrue CBOWCTBA NPENETbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMH CITIUPTOB. XMUMUYECKHUE CBOMCTBA: PEAKIIMH 3aMEIIEHUs, IETUPATALINHI, OKUCIICHUS,



B3aMMO/ICHCTBUE C OPTraHMYECKUMU U HEOPraHMYECKUMU KucioTaMu. KauecTBeHHas peakuus Ha
OJIHOATOMHBIC CHUPTHI. JleiicTBHE AITaHONA W METaHOJIa Ha opraHu3M uenoBeka. CrocoOsl
MOJIYYSHUS U IPUMEHEHHE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATypa U u3oMepus. OcobeHHOCTH (PU3MUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb W DIHIEpUH. PU3NUECKHE W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aHUMOJICHCTBUE C OPraHUYECKUMH MU HEOPTaHUYECKUMU
KHCJIOTAMH, KaUeCTBEHHAs PEaKIMs Ha MHOTOATOMHBIE cnupThl. [IpencraBienue o mexaHusme
peakuuii HykieopmibHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BJIIMSIHUE TUIPOKCOTPYIIIBI U O€H30JIBHOTO sJIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosna. KaduecTBeHHbIE
peakuuu Ha ¢enon. Toxkcuunocts ¢deHona. CrocoObl TOJMydyeHUS W NpUMEHeHHue (deHoa.
®denondpopmanbaeruiHas cMoJa.

KapOonunbpHble COCNMHEHHMS — aNbJCTHABl W KETOHBL. JJEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorHueckre psbl albIeruj0oB M KETOHOB, o0mas Qopmyrna,
n3oMepusd U HOMeHKiIarypa. Dusznueckne CBOWCTBA AJbJECTUIOB W KETOHOB. XWUMHYECKHE
CBOWMCTBA QIBJCTHIOB W KETOHOB: peakiuu mnpucoequHeHus. OKHUCICHUE albJAerHI0B,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs W NMPUMEHEHHE albJeTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3oMepus um HOMeHKIaTypa. Pu3nWUecKkne CBOWCTBA OJHOOCHOBHBIX
MpeiebHBIX KapOOHOBBIX KMCIOT. BogOpoaHbIE CBA3U MEX Ty MOJIEKyJIaMU KapOOHOBBIX KUCIIOT.
XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakuusi 3TepUPHUKALUU, PEAKIUU C y4aCTHEM
yIIIeBOIOpOIHOTO paaukana. OCOOEHHOCTH CBOWCTB MYpPaBbMHOW KHCIOTHL. [loHsTHE O
MIPOM3BOIHBIX KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3upax. MHOTOOOpa3ue KapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, NAJbMUTUHOBAS, OJICUHOBAs, JUHO/NE8As, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4Y€HUs U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, u3o0Mepus 1 HOMEHKJIATypa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznueckue ¥ XUMHUYECKHE CBONCTBA >KUPOB: THAPOIU3 B KUCION U
esioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
KHUCToT. JKupbl B ipupo/e.

MBpbLT14 KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OOmass xapakTtepucThka yriaeBoaoB. Kiaccudukamus yrieBoaoB (MOHO-, ITU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, 1e30KcHpub03a.
du3nuecKkue cBOMCTBa U HaX0XkAeHHEe B Ipupoae. PoTocuHTe3. XUMUUECKHE CBOMCTBA IIIFOKO3bI:
PEaKIUU C y4aCTHEM CIIUPTOBBIX U AJIbJIETUTHOM TPYIIT, CIUPTOBOE U MOJIOYHOKHCIIOE OpOKEHHUE.
[IpuMeHeHue raoKo3bl, €€ 3HaUeHHE B )KU3HEIEATEIbHOCTH opranu3Ma. /ucaxapuasl: caxaposa,
MajibTO03a M JIakTo3a. BoccraHaBnMBaronue M HEBOCCTAHABIMBAIOUIUE aucaxapubl. ['uaponus
mucaxapunoB. Haxoxnaenue B npupone u npumeHenue. [lonurcaxapuapl: kpaxmal, TJIMKOTEH U
nemwttono3a. CTpoeHHe MAakpOMOJEKYNl Kpaxmala, TJIMKOreHa W 1esunosios3bl. dusnyeckue
CBOMCTBA Kpaxmajia M LeJUII0JI03bl. XUMUYECKHUE CBOMCTBA Kpaxmala: TUIpOJIu3, KaueCTBEHHAs!
peakiuss ¢ MoJOM. XHUMHUYECKHE CBOMCTBA IIEJUIIONO3bI: TUAPOJIH3, TMONIyueHHE IPHUPOB
1esTton036l. [ToHsITHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

DKCHEepUMEHTAIbHBIE METOJbl M3YyY€HHUs BEUIECTB M UX IMPEBpALICHUH: pacTBOPUMOCTh
Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/IEUCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CIIUPTA
B QJIBJETHUJ] HA PACKAIEHHOW MEIHOW MPOBOJIOKE, OKHUCICHUE 3THJIOBOTO CIUPTa AUXPOMATOM
Kalius (BO3MOKHO MCIOJIb30BaHUE BUCOMATEPUATIOB), KAYECTBEHHbIE PEAaKIIUM Ha aJIbJECTUIbI (C



rugpokcuaoM guammuncepeOpa(l) u  rugpokcugom menu(ll)), peakums raMiepuHa ¢
ruapokcuoM Meau(ll), xumuueckue cBOWCTBAa pacTBOPa YKCYCHOM KHMCIIOTBI, B3aUMOJAEHCTBUE
pactBopa TIIOK03bl ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue kpaxmana C HMOJOM, PEIICHHE
AKCMEPUMEHTAIBHBIX 3371a4 0 TeMaM «CrnupThl U heHosby, «KapooHoBbie KHCIOTH. ClI0XKHBIC
pHUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHMYeCKHe TMPOM3BOJHBIC aMMmmaka. Kiaccudukanus amMHHOB:
amndarrnyecKkue U apoMaTHUECKUE; IEPBUYHBIC, BTOPUYHBIC U TpeTU4HbIE. CTPOCHUE MOJICKYII,
obmas ¢opMyna, U30MepHsi, HOMEHKJIaTypa U (PU3MYECKHE CBOMCTBA. XUMHYECKOE CBOMCTBA
amn(aTHIecKuX aMUHOB: OCHOBHBIC CBOWCTBA, AKWJIUPOBAHUE, B3aMMOJCHCTBHE TNEPBHYHBIX
aMHUHOB C a30TUCTOMN Kuca0To. CoM aJKuiIaMMOHUS.

AHUIUH — TIPEJICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. CtpoeHue aHwinHa. B3aumuoe
BIIUSIHUE TPYII aTOMOB B MoJieKyie aHuianHa. OCOOCHHOCTH XMMUYECKHUX CBOWCTB aHWIIMHA.
KauectBennsie peakuun Ha aHwiInH. CHocOOBI TOJYYEHHS W MPUMEHEHHE aTu(aTUYECKUX
amMuHOB. [loydeHne anuinHa U3 HUTPOOEH30IA.

AmuHOKucnoTel. Homenkiatypa n uzomepusi. OTIeNnbHbIE IPEICTABUTENN 0-AMUHOKHUCIIOT:
TJIUIWH, aJaHuH. QU3nYecKre CBOMCTBA AMUHOKHUCIOT. XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COCTMHEHUM, PEaKIHs MMOJTUKOHICHCAIIMH, 00pa30BaHME MEeTITHIHOM
cBs3u. bruosnornyeckoe 3HaueHne aMUHOKUACTOT. CHHTE3 U THAPOJIN3 TIENTHIOB.

benku kak npupoHbie mouMepsbl. [lepBuuHas, BTOpu4Has U TPETUYHASI CTPYKTYpa OEIKOB.
XUMHUYECKHE CBOMCTBA OCIIKOB: THIPOJIN3, IEHATYPAIIHS, KAYECTBEHHBIE PEaKIIUU Ha OCIKH.

OKCHEpPUMEHTAIbHBIE METOJIbl M3YYEHHsI BEIIECTB M MX IPEBpALICHUI: PacTBOPECHHE
0enKoB B BOJE, JeHaTypalusi OCJIKOB IIPHU HArpeBaHWUM, LIBETHbIE pEeaKIUU Ha ONKH, pelIeHHe
JKCIIEPUMEHTANIBHBIX 33Ja4 MO0 TeMaM «A30TCOIEPKAIUE OPraHWYECKHE COCIUHEHUs» U
«Pacnio3HaBaHue OPraHU4EeCKUX COCTUHEHUI.

BricokomosieKyJISIpHBbIE COCAUHEHUS.

OCHOBHBIE TOHSTHUS XUMHUH BBICOKOMOJIEKYJSIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUHU, CpPeaHsAs MoJIeKyspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — OJIMMEPU3AIU U TOJUKOHICHCALUS.

[Tonumepnsie matepuansl. [InacTMaccsl (MOAMATUIICH, TOTUIPOTNIICH, TOJIUBUHUIXIOPUI,
MOJIUCTUPOJ, TOJIMMETUIMETAKpUIaT, MOJUKapOOHATHI, MOTUATUIICHTEpeTanaT). Y THIU3auus u
nepepaboTKa IIacTuka.

DnacToMephl: HaTypallbHbI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBI, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbIe (XJIONOK, HIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonumeps! cnenuanbHOroO Ha3HauYeHus (Te(IoH, KeBIap, MEKTPOIPOBOASAIINE TOTUMEPHI,
OuropasyiaraeMble TIOJUMEPHI).

DKCHepUMEHTAIbHBIE METObl U3YUYEHHS! BELIECTB M MX MPEBPALECHUN: O3HAKOMIIEHUE C
oOpa3liaMd TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, Kay4yKOB, pEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/a4 110 TeMe «Pacno3HaBaHue IJIaCTMACC U BOJIOKOHY.

Pacuérnpie 3amaun.

Haxoxnenne MonekyasspHOU (popMyiibl OPTaHUYECKOTO COEIUHEHUS 10 MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXICHHWE MOJEKYISIPHONH (OpPMYIbl OPraHUYECKOTO
coenuHeHus 1Mo Macce (00hEMY) TPOYKTOB CTOPaHUs, IO KOJTUYECTBY BellecTBa (Macce, 00bEMY)
MPOJIYKTOB pEaKIWU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOTO BEIIECTBAa HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB TMOTYYCHHS,
ompeieJIeHUE JOIU BbIX0a IPOAYKTA PEAKIIMKU OT TEOPETUUYECKH BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.



Peanuzanus MeXInpeIMeTHBIX CBA3EH IpU U3ydeHUM OopraHuyeckoil xumuu B 10 kinacce
OCYIIECTBIISICTCS YEpe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
IIOHSATUH, IPUHATBIX B OTACIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHHWE, HAYYHBIA (aKT, THUIOTE3a, TEOpus,
3aKOH, aHaJM3, CUHTE3, Kiaccuukanusi, HaOMOACHUE, M3MEPEHHE, DKCIIEPHUMEHT, MOJIEIb,
MO/JIEITMPOBAHHUE.

®usnka: Marepus, aTroM, INIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJla, SHEPreTUYECKHUU
YPOBEHb, BELIECTBO, TE€NO, 00BEM, arperaTHOE€ COCTOSIHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€AVHULBI U3MEPEHUS, CKOPOCTb, JHEPI'HUs, Macca.

Buosorus: kierka, opraHusM, 3KocucTteMa, ouocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBI U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHue, (OTOCUHTE3, NbIXaHHUE, OCNKH,
YTJIE€BObI, JKUPbI, HYKJIEMHOBbIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: mone3Hble UCKOMAaeMble, TOIUIHUBO.

TexHOJIOTHs: MUIIEBBIE POAYKTHI, OCHOBBI PAllMOHAIIBHOIO ITUTAHUs, MOOIIME CPENICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBILIASA N HEOPTAHUYECKASA XUMMUS

Teopernyeckue 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX sJep. XUMHUYECKHI neMeHT. M3oTomnbl. CTpoeHne 371eKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKHE YPOBHU W TIOJYPOBHH. ATOMHBIE
opourtanmu. Kiaccudukanus XUMHYeCKUX 3yIeMeHTOB (S-, p-, d-, f-amemenTtsl). Pacnipenencuue
AJIEKTPOHOB MO aTOMHBIM OpOWTaIsIM. OJIEKTPOHHbIE KOH(UTypallM aTOMOB D3JIEMEHTOB
MEepPBOro—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHUH, 3JIEKTPOHHbBIE
KOH(UTYpallui HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[Tepuonuueckuii 3akoH u Ilepumoanueckas cucrema XuMU4YecKux osnemeHtoB .M.
MenneneeBa. CBs3b NEPUOAUYECKOrO0 3akoHa U llepmoguyeckoid CHUCTEMBI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XMUMHYECKUX D3JIEMEHTOB U 00pa3yeMbIX MMM IMPOCTHIX M CJOXHBIX BEIIECTB MO TpyHmam M
nepuojiaM. 3HaueHue nepuoandeckoro 3akona .M. Menpeneena.

Xumuueckas CBs3b. BUAbl XMMUYECKON CBSI3U: KOBAJICHTHAs, MOHHAS, METAJJIMYECKAS.
Mexanu3mbl 00pa3oBaHUs KOBAJICHTHON CBSI3U: OOMEHHBIN U IOHOPHO-AaKIENTOPHBIN. DHEPrus u
JuinHa cBs3U. [lonsipHOCTH, HANMPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU cBsi3U. KparHble
cBs3u. BonopoaHas cBsizb. MeXMONIEKyIIpHbIE B3aUMOACHCTBUSI.

BasieHTHOCTP M BaJIGHTHbIE BO3MOXHOCTH AaTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHYECKMM CTPOCHHEM (Ha MpUMEpe COSAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenne O KOMIUIEKCHBIX coeluHeHusaAX. (CocraB KOMIUIEKCHOTO — HOHa!
KOMILJIEKCOOOpa3oBaresb, JHraHAbl. 3HAUYeHHWE KOMIUIEKCHBIX coefauHeHuil. [lonartue o
KOOPAMHAIMOHHOW XUMUHU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUs. THIbl KPUCTAIIIMYECKUX
peméToK (CTPYKTYp) U CBOICTBA BEIIECTB.

[Tonarue o gucnepcHbix cucteMax. MctuHuble pacTBOphL. [IpeacraBienne o KOMIOUIHBIX
pactBopax. CrocoObl BbIpa)K€HUS KOHIICHTpPAIMM PAcTBOPOB: MaccoBas JOJs BEIIECTBA B
pacTBope, MoOJisipHas ~ KOHLEHTpaius. HachlllleHHble ¥ HEHaCHIILEHHBIE  PAaCTBOPHI,
pactBopuMOCTh. KpucTamnoruaparsl.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHMYEeCKHX BEUIECTB. TpHUBHATbHBIE Ha3BaHUS
OT/ENbHBIX MPEICTaBUTEIEH HEOPTraHUYECKUX BEIIECTB.

Knaccudukarus XUMHYECKUX PEAKIM B HEOPTaHUIECKOW U OPraHMYECKON XUMUU. 3aKOH
COXpaHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHHS U TMPEBPAIICHUS SHEPIHUU MPH XUMUYECKUX
peakuusax. TerioBsie 3pdexTsl XuMUUeCKHX peakuuid. TepMoxuMudeckue ypaBHEHHUS.



CKOpOCTh XUMHYECKOM peakiuy, €€ 3aBUCUMOCTh OT pa3IMyHbIX (akTopoB. ['oMoreHHbIe
U reTeporeHHble peakunu. Karanus u karanu3atopsl.

OOpaTtumbie 1 HEOOpATUMBIE PeaKIK. XUMHYECKoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO
paBHoBecusi. DakTopbl, BIMSIONIME HAa MOJOXKEHUE XUMHUYECKOTO PAaBHOBECUS: TEMIIEpaTypa,
JTABJICHUE W KOHIIEHTPALMH BEUIECTB, yYacCTBYOIMX B peakuuu. [Ipunuun Jle [laTense.

Onexrponutnueckas auccouuanus. CuibHble UM cinadble  37eKTpoiuThl. CreneHb
muccormanuu. Cpeia BOIHBIX PAacTBOPOB: KUCIIOTHAs, HEWTpasibHas, mienouHas. BogopoaHbii
nokasarens (PH) pactBopa. I'maponus coneit. Peakiiuu noHHOTO 0OMEHa.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHud. OKuciurenb u
BOCCTaHOBUTENb. [Ipoliecchl OKHCIIEHHS M BOCCTAaHOBJIEHUS. BakHellne OKUCIUTENU WU
BOCCTaHOBUTEIN. MeTO/1 3JIEKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PaCILIaBOB BEILECTB.

DKCHepUMEHTAIbHBIE METOABl HM3YUEHHUsI BEIIECTB W HMX MPEBPAIICHUM: pa3lioKeHHE
MEepPOKCHJIa BOJOPOJAAa B NPUCYTCTBUU KaTalUM3aTopa, MOJENIN KPUCTAJUIMYECKUX DELIETOK,
MIPOBEJIEHUE peakUuid HOHHOTO OOMEHa, OIpeleNeHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJIUKATOPOB, M3YYCHHUE BIIMSIHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKinu U
MOJIOKEHHE XMMHYECKOTO PaBHOBECHSI.

Heopranuueckasi xummusi.

[Tonoxenne HemerauioB B Ilepmogmueckoil cucreme xumuueckux anemeHToB J[H.
MenneneeBa M OCOOEHHOCTH CTpPOEHHsS HX aTroMOB. (DU3WYECKHE CBOWCTBA HEMETAJUIOB.
AmtoTponsi HEMETauIoB (Ha IpUMEpPE KUCI0poa, cephl, hochopa u yriaepoaa).

Bonopona. Ilomyyenue, gusndyeckue M XUMUYECKHE CBOMCTBA: pEaKlUMU C METAUIaMU U
HEMETaJUIaMH, BOCCTAaHOBUTENbHBIE CBOKMCTBA. [ Mapuabl. TOMIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxxnenue B mpupojie, cnocoObl MOMydeHHs], PU3NYECKHE U XUMUYECKUE
cBoiicTBa. ["asioreHoBo0pOIbl. BakHeimue KHUCIOPOACOAEpkKAIIUE COCTUHEHUS! TaJOrE€HOB.
JIaGopaTopHbIe U MPOMBIIIIJICHHBIE CITOCOOBI MOTY4eHHs rajioreHoB. [IprMeHeHne rajJoreHoB 1 ux
COECIUHEHU.

Kucnopon, o3on. JlabopaTopHble W MPOMBILUIEHHbIE CIIOCOOBI MOJYYEHUSI KHUCIOPOJa.
®u3nuecKre 1 XMMUYECKHE CBOMCTBA U IPUMEHEHHUE KUCIIOPOaa U 030Ha. OKCUbI U IEPOKCUIBI.

Cepa. HaxoxneHwe B mpupoae, CIOCOObI MOJNydeHUs, (U3MUecKue U XUMHUYECKHe
cBorictBa. CepoBojopon, cynbduabl. Oxcun cepbi(1V), okeun cepri(VI). Cepuucras u cepHas
KUCIOTBl U UX coiu. OcoOeHHOCTH CBOMCTB cepHOM KucnoThl. [IpuMenenue cepbl u eé
COEIUHEHU.

Azor. Haxoknenue B mpupojie, CrnocoObl MoiydeHus, (U3NUecKue H XUMHUYECKHE
cBoicTBa. AMMuak, HUTpuAbl. OKcuapl a3zoTa. A30TUCTas M a30THAs KUCJIOThI M UX COJIU.
Oco0OeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHHe a30Ta U ero CoeAMHEHUU. A30THBIE
ynoopeHus.

®ochop. Haxoxaenume B mpupoje, CHocoObl MOMydeHHs, (PU3NYECKHE U XUMUUYECKUE
coiictBa. @ochunst u pochun. Oxcuasl pochopa, pochopnas kuciora u e€ conu. [Ipumenenune
¢dochopa u ero coequnenuit. PochopHsie ynoOpeHUs.

VYrnepon, HaxoxIeHHE B Tpupoje. AmoTponHbie Moaudukanuu. Dusnueckue u
XMMHUYECKHE CBOMCTBA IIPOCTHIX BEIECTB, 00pa3oBaHHbIX yriaepoaoM. Okeun yriaepona(ll), oxcua
yraepoaa(lV), yronpHas kucnota u €€ coiu. AKTHBUPOBAHHBIN Yok, aacopOius. OymnepeHsl,
rpadeH, yrnepoaHbie HAaHOTPYOkU. [IprMeHeHne MPOCTHIX BEIlIecTB, 00pa30BaHHBIX YIIIEPOJIOM,
U €r0 COECUHEHHUM.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MoiyueHus, Qu3ndeckrue U XUMHUYECKHE
cBoiictBa. Oxcun kpemuus(1V), kpemMHHEBast KHCIOTa, CHIMKATHI. [IpuMeHeHne KpeMHHsI U €ro
coenuHeHnil. CTEKI0, ero Mojay4eHue, BUJIbl CTEKIIA.

[Tonoxenune meramnoB B [leproanyeckoil cucreMe XUMUYECKUX AIeMEeHTOB. OcoOeHHOCTH
CTPOEHUS IEKTPOHHBIX 000JI0UeK aTOMOB MeTauioB. O01ue pu3ndeckre CBOHCTBAa METAJLIOB.
[Tpumenenne MeTawioB B ObITY U TexHHUKE. CITaBbl METAILIOB.



DNEKTPOXUMHUYECKUH PsJl HANPsDKEHUH MeTaiuioB. O01ue crnocoObl MOMyYeHUsI METAJUIOB:
TUAPOMETAJUIYPIHsl, MMPOMETAIUTYPIrUs, dIeKTpoMeTainyprus. Ilonarue o Koppo3un MeTamioB.
CrniocoObI 3alTUThl OT KOPPO3HH.

OOmast xapaktepuctuka MeTauioB |A-rpynmsl Ileprnoanueckoil CHCTEMBI XHUMUYECKHUX
sneMeHToB. Hatpuil u xanuii: monmydyenue, Gu3MUecKue M XUMUYECKUE CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynnsr [lepuoguueckoil cucTeMbl XMMHUYECKHX
AIIEMEHTOB. Maruuii ¥ KaJbIHii: IOJTy4eHue, pu3ndecKre 1 XMMUIeCKue CBOMCTBA, TPUMEHEHHE
MIPOCTBIX BEIIECTB U UX coenHeHUH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUS!.

AntoMuHMI: nosyyeHue, pU3NYECKUe U XMMHMUYECKHUE CBONCTBA, IPUMEHEHHUE MPOCTOrO
BEILIECTBA M €ro COoeqUHEHHH. AMOTepHble CBOWCTBA OKCHAA M THAPOKCUAA AJTIOMUHUSA,
TUIPOKCOKOMILJIEKCHI AJTFOMUHUS.

OOmiass xapaktepucTuka MetauioB mnoOouneix mnoarpynn (b-rpynm) Ilepuonmdeckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyeckue U XMMHUYECKHE CBOMCTBA XpoMa U ero coequHeHn. OKCUuIbl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U OUXpOMAaThl, UX OKUCIHUTEIbHbIE CBOMCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

®usnueckue MW XMMHYECKHE CBOMCTBA MapraHila M €ro coeauHeHuid. Baxneimue
coenunenus mapranua(ll), mapranua(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar xanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

DuU3NYECKUE U XUMUYECKHE CBOMCTBA XKeJle3a U €ro coequHeHU. OKCUIbI, THAPOKCUABI U
cosmm xkene3a(ll) u xenesa(lll). [Tonyuenne u npuMeHeHHE Kee3a U €ro CIUIaBOB.

du3nyYecKre U XMMUYECKUE CBOMCTBA Mel U €€ coenrHeHui. [lonyyenrne u npumeHenune
MEIN U €€ COeqUHEHUN.

[uuk: nomyuenue, GU3MYECKUE U XUMHUYECKHUE CBOMCTBA. AM(OTEpHBIE CBOKWCTBA OKCHUIA
Y TUIPOKCHJIA IIUHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHeHne NMHKa U €ro COCIMHEHH.

OKcIepUMEHTAIIbHbIE METO bl U3YyUECHHUS BEIECTB U UX NMPEBPALICHUN: U3ydeHUe 00pa31oB
HEMEeTaJlIoB, TopeHue cepel, Qocdopa, xene3a, MarHus B KUCIOPOJE, M3ydeHUE KOJUIEKLUU
«MeTauel ¥ CIUIaBbD), B3aMMOJCHCTBHUE IIEIOYHBIX M IIEJIOYHO3EMEIBHBIX METAJUIOB C BOJOU
(BO3MO>XKHO HUCIIOJIb30BAHKE BUIEOMATEPHUAJIOB), B3aUMOAEHCTBHIE LIMHKA U XKelle3a C pacTBOpaMu
KHCJIOT U ILIEJI0YEH, KaUeCTBEHHbIE PEaKMd HAa HEOPraHWYECKUE aHUOHBI, KATUOH BOJOpOJA U
KAaTHOHBI METAJUIOB, B3AUMOJCUCTBAE THAPOKCUAOB AJIOMUHUS U IMHKA C paCTBOPaMU KUCJIOT U
LIEJIOYEH, pellIEHUE SKCIIEPUMEHTAJIbHBIX 3aa4 110 TemaM «[ asorensr», «Cepa 1 €€ COeJUHEHUSD,
«A30T U Qocdhop U UX coelTUHEHUs», «MeTalabl TJIaBHBIX MOATPYNI», «MeTamibl MoOOUHBIX
HMOATPYII.

XuMUA U )KU3Hb.

Ponp xumun B obecrieueHHMH yCTOWYMBOIO Pa3BUTUSA yenoBedecTBa. [IoHATHE O HAYUHBIX
METO/1ax I03HAHUS U METOJ0JIOIMU HAy4YHOTO Ucclaen0BaHns. HaydHble IpUHIIMIIBI OpraHu3aluu
XMMUYECKOT0 MpOu3BOACTBA. [IpoMblsIeHHbIE CITOCOOBI MOMY4YEeHUs] BaKHEHIIMX BelecTB (Ha
IpUMepe TMPOU3BOJCTBA aMMHUaKa, CEpHOM KHCIOTHI, MeTaHoJsa). [IpoMblluieHHbIe CHOCOOBI
MOJIyYEHUSI METAJUIOB M CIUIABOB. XHMMMUYECKOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpeipl U €ro
nocnencTBus. Posib Xumuu B 00ecrieueHH SHEPreTHUECKO 0e301MacHOCTH.

XuMus W 370poBbe 4YenoBeka. JlekapcTBeHHbIE cperncTBa. l[IpaBuna HCIoJIb30BaHUS
JIEKapCTBEHHBIX ITpenapaToB. Poiab XUMUM B pa3BUTUH MEAULIMHBI.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEeBbIe T00aBKU. Ponb xuMun B obecriedueHuu
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapgromepnsie cpeactBa. beitoBas xumus. [IpaBuia Ge3omnacHoOro
UCIOJIb30BAaHUS TPEenapaToB OBITOBOM XMMUHU B TIOBCETHEBHON KU3HH.

XUMUS B CTPOUTEIHCTBE: BXKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMUs B celNbCKOM Xo3stiicTBe. Opranndeckrue 1 MUHEpalbHbIe yI00peHusl.



CoBpemMeHHbIEe KOHCTPYKI[MOHHbBIE MaTepUabl, KPaCKH, CTEKIIO0, KepaMuka. Marepuaibl ajis
anexkTpoHuku. Hanorexnomoruu.

Pacuérnble 3amaum.

Pacuérbl: Macchl BeliecTBa WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE
Wi 00bEMY OJIHOTO W3 YYACTBYIOIIHMX B PEAKIMU BEIIECTB, MacChl (00BbEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIM OJHO W3 BEIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) MPOJAYKTAa peakluu, €CIM OJHO M3 BELIECTB JaHO B BUJE pacTBOpa C
ONpPEAENIEHHON MAacCOBOWM JI0JIEd PACTBOPEHHOIO BEUIECTBA, MAaCCOBOM JOJM M MOJISIPHOU
KOHLIEHTPALlMK BEIIECTBA B PACTBOPE, JOJM BbIXOJa MPOAYKTa PEaKIUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBA3EHM MpU U3ydeHHH OOIIel M HEOpPraHU4YEeCKONW XMMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUM, IPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIaccupuKanus, TMEePUOJUYHOCTh, HAOIIOJEHNe, HW3MEpEeHue,
AKCIEPUMEHT, MOJIEb, MOJCITUPOBAHUE.

®uznka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, DJEKTPOH, MPOTOH, HEWUTPOH, HOH,
M30TOMbI, PATUOAKTUBHOCTh, MOJIEKYNIAa, SHEPreTHUYECKUH YPOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, UI€aIbHbIN a3, (M3NUecKre BeTMUMHBI, €IMHULIBI H3MEPEHUS,
CKOPOCTb, HEPIrus, Macca.

buonorus: kierka, opraHusM, O3KocHcTema, Owuocdepa, Merabonm3M, Makpo- H
MHUKpPORJIEMEHTBI, OENKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTHU B IKOCUCTEMAX.

I'eorpadust: MuHEpabl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOMIaeMbIe, TOTUINBO, PECYPCHI.

Texnonorusi: XuMu4eckass MPOMBIIIIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO3SUCTBEHHOE IPOM3BOJCTBO, THIIEBas IPOMBIIUIEHHOCTh, (papMareBTu4ecKas
MIPOMBIIIJIEHHOCTD, MIPOU3BOJICTBO KOCMETUYECKUX IIpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaT€pPHAJIOB, JIEKTPOHHASI IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.

INJAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INIPOT'PAMMBI 110 XUMHWMU HA
YIJIYBJIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA30OBAHUSA
JJUYHOCTHBIE PE3YJIBTATHI

B cootBeTcTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM TMOJIXOJIOM B CTPYKTYpE JHMYHOCTHBIX
PE3yNbTaTOB OCBOCHHUS MpeAMETa « XMMUS Ha YPOBHE CPEeHEr0 00111ero 00pa3oBaHus BbIICICHBI
CIIEyIOIIME COCTABIAIONIME: OCO3HAHHE OOYYAIOUUMUCS  POCCHUHCKON  IpaskJaHCKOM
WJICHTUYHOCTH,; TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATEIBLHOCTH M CaMOOTPECICHUIO;
HaJIMYMe MOTHUBAlMM K  OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTh  OOydaroluxcs
PYKOBOJICTBOBATbCSI MPUHATHIMU B OOIIECTBE MpaBWJIaMU M HOPMaMH TIOBEJICHUS; HaJIU4due
MIPaBOCO3HAHUS, YKOJIOTHYECKOW KYIbTYphI; CIOCOOHOCTh CTAaBUTh II€JIM U CTPOUTH KU3HECHHBIC
IUTaHEI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPaKaloT cPOpMUPOBAHHOCTH
OTIbITA MO3HABATEIBHON U MPAKTUUYECKOHN JeSITEeNbHOCTH O0YYarOIIMXCsl B MPOIIECCe peann3aliu
00pa3oBaTeNbHON IESATEIBHOCTH.

JIMYHOCTHBIE PEe3yAbTaThl OCBOCHUS MpeaMeTa «XUMHsD OTPaKaloT cPOpPMUPOBAHHOCTH
OTIBITA MO3HABATEIHHON U MPAKTUUYECKON NEeSITENTFHOCTH O0YYArOIIMXCsl B MPOIIECCe peaTn3aliu
00pa30BaTENbHON IeATEIHHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’aaHcKOro BOCIMTAHMS .

OCO3HaHHUS 00YJarOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPABOMOPSIKY;



MIPEJICTABJICHHUSI O COLMAIBHBIX HOPMAax W TPAaBHIIAX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJLJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITEILHOCTH TPU CO3/IaHUU YUEOHBIX MPOEKTOB,
penieHny y4eOHbBIX U MO3HABATEIBHBIX 33]1a4, BHITIOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX
MIPY aHATTN3€¢ PA3JINYHBIX BUJIOB YICOHOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIAHIO OTECUYSCTBEHHOM
XUMHU,

YBOKEHHS K IPOIECCY TBOPUYECTBA B OOJIACTH TEOPUHM U TMPAKTUICCKOTO IMPHIIOKCHUS
XHMHH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh PEe3yJIbTaT JUIMTEIbHBIX HAOIIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTATBHBIX TTIOMCKOB, IOCTOSIHHOTO TPY/a YIEHBIX U TPAKTHKOB;

WHTEpeca ¥ II03HABATEIBHBIX MOTHBOB B TIOJIYYCHHHW | TMOCICAYIONIEM aHaIn3e
WH(OPMAIIAN O MEePEIOBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO ITOBECHHUS,

CIIOCOOHOCTH OIEHUBAThH CHTYAIIHH, CBSI3aHHBIE C XHMHYCCKUMH SIBIICHUSIMU, U TIPHHUMATh
OCO3HAHHBIC PEIICHHUS, OPUECHTHPYSCh Ha MOPATHHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIICHWBAaTh CBOE IMOBEJCHHWE W TIOCTYIIKHM CBOWX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS TIOCIICICTBHIA MTOCTYITKORB;

4) popMupoOBaHMS KYJIbTYPHI 310POBbSI:

MMOHMMAaHMs TICHHOCTEH 370pOBOTO W 0€30MacHOro o0pas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PM3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;

coOIO/IeHNsT TPaBWJI OE30MacHOTO OOpaIieHus] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
YKU3HH, B TPYIOBOU JIEATEIHLHOCTH;

MMOHMMAaHMsI I[ICHHOCTH TPaBWJI WHIWBUIYAILHOTO M KOJUIEKTHBHOTO 0O€30TaCHOTO
TOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TOCJICACTBUN M HEMPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJECHUS aKOTOJI,
HapKOTHUKOB, KypeHHs);

5) Tpy10BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JCATEIHHOCTH,
00IIECTBEHHO IMOJIC3HOM, TBOPUYECKOHN M APYTrUX BUAAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPAKTUYECKUX 3a/a4 COLMAIbHOU
HaIpaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHI0 MPOEecCHil pa3lIuyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHECHHS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOIl IS TEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY UHIUBUIyaTbHOM TpaeKTOpUn 00pa3zoBaHus, Oyayiien
npodeccuu U peannsanuyd cOOCTBEHHBIX KU3HEHHBIX TUIAHOB ¢ YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMUU, HHTEPECOB U IOTPEOHOCTEH 00111eCTBa;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKH 11eJIeCO00pa3HOr0 OTHOIIEHHUS K MPUPOJE KaK UCTOUHUKY CYIIECTBOBAHHS
JKM3HH Ha 3emiie;

MMOHUMAaHHU TI00aHOTO XapakTepa YKOJIOTHYECKUX MPOOIeM, BIUSHHS YKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATBLHOU CPEIBI;

OCO3HaHHUS HEOOXOJAMMOCTHU HMCIIOJIB30BAHMS JOCTUKEHUN XUMHH IS PEUICHUS BOIIPOCOB
paIMoOHAaIBLHOTO MIPUPOAOTIONB30BAHUS;

AKTUBHOTO HETIPHUATHS JIEHCTBHUI, MPHUHOCSIIMX BpPE] OKPYXKAloIIel MPHUPOJHON cpejne,
YMEHHsSI TIPOTHO3MPOBATh HEOIArONMPUSATHBIC SKOJIOTHMUYECKHE TMOCIEACTBHS MPEeIIPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;



HaJIM4Yusl Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJIEHUS, 3KOJOTMUECKON KyJIbTYphl, OIbITA
JESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLUAIbHON MTPAKTHKE, CHOCOOHOCTH Y YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu U
0O0IIeCTBEHHOH MPaKTHKH;

MIOHUMaHUs cHequpUKH XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
palMOHAIBLHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJI0CTHOIO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI U YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEW U
peleHny npobsieM COXpaHEHUsl MPUPOIHOTO PAaBHOBECHS;

yOSXXIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH IS COBPEMEHHOW IMBWIM3AIMU: B €6
I'YMaHUCTHYECKOW HAIPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHUM HOBOM 0a3bl MaTepHalbHOU
KYJIBbTYpBbI, B PEILIEHUH II100aJIbHBIX TPOOJIEM YCTONYHMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOI,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreyeHny yCJIOBUM YCHEIIHOTO TPyia U SKOJIOTMYECKH KOM(POPTHON KU3HHU KaXKIOr0 4YiIeHa
o0111ecTBa;

€CTECTBEHHO-HAyYHONM TPAaMOTHOCTH: IOHHUMAaHMsS CYIIHOCTH METOJIOB IIO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJi3a U OOBACHEHHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAALIMX B HEM H3MEHEHUH,
yYMEHHUS JieJaTh 000CHOBAaHHBIE 3aK/IIOUEHNS Ha OCHOBE HAyYHBIX ()aKTOB U MMEIOIINXCS TaHHBIX
C LEJBIO MTOJIYYEHHUSI I0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA JUTS pelIeHUs TpodiieM
B pEaJbHbIX KU3HEHHBIX CUTYaLUAX;

HMHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIBCKON 1EATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW MO XUMHH B COOTBETCTBUH C >KMU3HEHHBIMU
MOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM TpyZa B pa3IMUHbIX cepax mpodeccnoHalIbHOM e TEIbHOCTH.

METAINPEIAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ynbTaTbl OCBOEHHUS IMPOrpamMMbl MO XMMHUU HA YPOBHE CPEIHETO
oOuiero 06pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHpPOBAHHS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCIUIUTMHAPHBIC
(MexmpeMeTHbIE) OOlIeHAYYHbIE TOHATHS, OTPAKAIOIINE [EJI0CTHOCTh HAYYHOUM KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO,
SHeprus, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (haKT, MIPHUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHNE, HAOMIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTrHUe);

yHHUBEpCalbHbIE  y4eOHBIC JIEHUCTBUS (mo3HaBaTesbHbIE, KOMMYHHUKAaTHBHBIE,
peryasTuBHbIE), obecreunBarone (GopMupoBaHHe (YHKIUMOHAIBHONH TI'pPaMOTHOCTH U
COLIMAIBHOM KOMITETEHIIMH 00yJaromuxcs;

CMOCOOHOCTh  OOYYAIOIIMXCSl  MCIIOJIb30BaTh  OCBOEHHBIE  MEXAMCLUUILIUHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAaHMS W YHHMBepcallbHble ydeOHbIe JAEHCTBHS B IO3HABATEIbHOM U
COIIMAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMHU.

IHo3naBaTebHBbIE YHHBEPCAJIbHbIC y4eOHbIE 1eiicCTBUS
1) 6a30oBble JJOTHYeCKHUE eCTBHS:
CaMOCTOSITENIbHO (pOpMYIIHpOBaTh U aKTyalH3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;



ONpEAENATh LENU JEATEIbHOCTH, 3a/aBas IMapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTb PE3YJIbTATHI AEATEIBHOCTH C II0CTABICHHBIMU LIENISIMU;

HCI0JIb30BAaTh IPU OCBOCHUM 3HAHUM INPUEMBI JIOTMUYECKOTO MBIIUIEHUS: BBIIEIATH
XapaKTepHble IPU3HAKKM MOHATHMM W YCTaHABIMBATh MX B3aMMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHITHS IS O0bSICHEHHS OTJCIBHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIISI KIIACCH(PUKALINY BEIIECTB U XUMUYECKUX PEAKIIHA;

yCTaHABJIMBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMY;

CTPOUTb JIOTHUECKUE PACCYXACHUS (MHIYKTUBHbIE, JI€TyKTUBHBIE, 110 AaHAJIOT'MH ), BBISBIISATh
3aKOHOMEPHOCTH M MPOTHBOPEUHUSI B PAaCCMATPUBACMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIFOUEHUS;

MPUMEHSTh B IMPOLECCE MMO3HAHUS UCMOJIb3yEMbIE B XMMHHM CHMBOJIMYECKHE (3HAKOBBIEC)
MO/, MpeoOpa30BbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUYECKUN 3HaK (CUMBOJI) 3JIEMEHTA,
XuMHueckas (¢GopMysa, YpaBHEHME XHMHMYECKON peakuud — TMpU pelIeHUHd Y4eOHBIX
[I03HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHITh Ha3BaHHbIE MOJIENIbHbIE ITPEJICTaBICHUS 15
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIUil.

2) 0a30BbIe HCCJIEA0BATENbCKHE eHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHil;

dbopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(OPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
i (GOopMHUPOBAHUS TUIIOTE3BI MO TPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIl;

BIIQJIETh HaBBIKAMHM CAMOCTOSITENIbHOTO IUIAHUPOBAHUS M TPOBEIACHHS] YYEHHUECKHUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIiecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOW JIESTEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IUYHbIX METOJIOB MO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX HHGOpManuu (HAY4YHO-MOMYJISpHAsS
JuTepaTypa XHUMHYECKOIO COJepXaHHus, CHpaBO4YHbe IMocoOus, pecypcel HHTepHera),
aHAJIM3UPOBATh HH(GOPMAIIUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUYECKH OLIEHUBATh
€€ IOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMPH TOUCKE U O0TOOpe
uHpopMalnuy, He0OXOAUMOM /7Sl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeaEHHOIO TUTIA;

MPUOOPETaTh OMBIT UCIOJIB30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIH S3bIK B KadecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHpopmaluen: TPUMEHATh MEXNpeAMETHble ((hU3MYeCKue W MaTeMaTHYeCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIEC 1eiCTBUS:

3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMOM TeMbl B XOJ€ JHajora W/uin JUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIPEVI0KEHHON 3a/1a4H;

BBICTYNIaTh C IMPE3EHTALMEN PE3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHMKAMHM TIPU  BBIINOJHEHUM XHMHUYECKOTO
HKCTIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIECAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,



peanu3anuu y4eOHOTO MpoeKTa, U (HOPMYIHMpPOBATH BBIBOJABI MO pE3yJbTaTaM MPOBEAEHHBIX
MCCIIEIOBAaHUI ITyTEM COTJIACOBAHUS MO3UIHMIA B X0/1€ 00CYX/IeHHsI 1 0OMEHa MHEHUSMH.

PeryasiTuBHbIe yHUBepcaJbHble Y4eOHbIe el CTBHA:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBISATh CBOKO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJMMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AITOPUTM JICHCTBHI NPU BBHINIOJHEHUN YYEOHBIX M HMCCIEIOBATEIbCKUX 3a/1ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHUS ¢ YUETOM TOIyYEHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYILIECTBJISITH CAMOKOHTPOJIb JIEATENHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEJMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI TI0 XHMHHU Ha YriyOJIEHHOM YpOBHE Ha
YpPOBHE CpeaHero ooOiiero oOpa3oBaHWs BKIIOUAIOT CrenudUyYecKue I yueOHOTro mpeaMera
«XuMUS» Hay4dHbIE 3HAHUS, YMEHHS M CIIOCOOBI JACWCTBUI TO OCBOCHUIO, HHTEPIPETAUN U
peoOpa3oBaHUIO0 3HAHUH, BUJBI JAEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHS U MPUMEHEHHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYaIMsX, a TaKXKe B PEaJbHBIX JKU3HEHHBIX CHUTYAIHsIX,
CBSI3aHHBIX C XUMUEH. B mporpaMMe 1o XuMuu nmpeIMeTHBIE Pe3YIIbTaThI MPEICTABICHBI MO TO1aM
W3YUYCHHS.

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS Kypca «OpraHmdecKasi XUMHSD» OTPaXKaroT:

c(OPMHUPOBAHHOCTH TPE/ICTABICHUI: O MECTE M 3HAUECHUH OPTaHUIECKON XUMHUH B CHCTEME
€CTECTBEHHBIX HAyK U €€ poJiu B 00eCIIeYeHNH YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA B PELICHUN
po0JIeM 3KOJOrMYECKOH, SJHEPreTUUECKOM U MUILEeBOM 0€301MacHOCTH, B Pa3BUTUU MEIUILIMHBI,
CO3/IaHMM HOBBIX MAaTE€PHUalOB, HOBBIX MCTOYHHMKOB SHEPIUHU, B OOECIIEUEHUU PALMOHAIBHOTO
IIPUPOJIOTIOIIL30BaHUA, B POPMHUPOBAHUN MUPOBO33PEHHUS U OOLIEH KyJIbTYphl YEJIOBEKa, a TAKKe
9KOJIOTUYECKH 0OOO0CHOBAHHOT'O OTHOILIEHHS K CBOEMY 3[J0POBbIO U IPUPOJHOM Cpefe;

BIIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAaHUH, KOTOpas BKJIOYAeT: OCHOBOIOJAraroliue
HOHSTHUS — XUMHYECKHUI DJIEMEHT, aTOM, SIPO M 3JIEKTPOHHAst 000JI04YKa aToMa, S-, P-, d-aToMHbIe
opbuTany, OCHOBHOE U BO30YXAEHHOE COCTOSHMS aToMa, IMOpUIM3alis aTOMHBIX opOuTanei,
HOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULATENBHOCTb, CTENEHb OKHUCICHUS, XUMHUYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEpOAHBIN CKeNeT, PyHKIMOHAIbHAs IPYIIIIa,
panukan, CTpPYKTypHble GopMynbl (pa3BEPHYTbIE, COKpalEHHbIE, CKEJETHBIE), H30Mepus
CTPYKTypHasi U IPOCTPAHCTBEHHAs (FeOMETpUYEcKasi, ONTUYECKast), HK30Mepbl, FOMOJIOTHYECKUI
psil, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOJ- W A30TCOJAEpIKallUe OPraHUYEeCKHUEe COEIUHEHUS,
MOHOMeEp, MOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKY/ISIPHBIE COCTUHEHUS; TEOPUH, 3aKOHBI
(mepuomnyeckuii 3akoH JI. M. MeHneneeBa, Teopus CTPOCHHS OpraHUYECKUX BemiecTB A. M.
byrnepoBa, 3aKOH COXpaHEHUS] MAaCChl BEILIECTB, 3aKOH COXPAaHEHMsI U NIPEBPAILCHUs SHEPTUH IPU
XUMUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUHU, MHUPOBO33pEHUYECKUE
3HaHUS, JIeXallde B OCHOBE NMOHMMAaHMs NMPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUMH;
NPEJCTAaBICHUS O MEXaHM3MaX XMMHUYECKUX PEaKUUH, TepMOJUHAMUYECKMX U KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BJIMSIHUM aTOMOB U T'PYIIIl aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA U Me30MepHbIi a3 dexTsl, opueHTanTsl | u Il pona); pakronornyeckue cBenaeHus
O CBOWCTBaX, COCTaBe, MOJYYCHUH U O€30MaCHOM HCIOJIb30BAaHMM BAaXKHEUIINX OPraHUYECKUX
BEIIECTB B OBITY M MNPaKTHUECKOW JEATENbHOCTH YEJOBEKa, OOIIMX Hay4YHbIX HpPUHIUIAX
XMMHUYECKOT0 POMU3BOJICTBA (Ha MPUMEpE MTPOU3BOACTBA METAHOJIA, NEPepadOTKU HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHbIE IPU3HAKU MMOHITHUH, YCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOLINE MMOHATHS ITPU OIMCAHUM COCTaBa, CTPOSHHS U
CBOMCTB OPraHMYECKUX COCTMHEHUH;

c(OPMHUPOBAHHOCTh YMEHHIA:

UCIOJIb30BAaTh XUMUYECKYIO0 CUMBOJIHMKY JJISi COCTABJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUYECKHUX BEIIECTB;



COCTaBJISATh YPABHEHUSI XMMHUECKUX PEAKLUN U PACKPbIBATh UX CYIIIHOCTh: OKUCIUTEIbHO-
BOCCTAHOBHTEJIBHBIX PEaKIHil MOCPEICTBOM COCTABICHHUS JIEKTPOHHOTO OajaHca 3TUX PEaKIIHiA,
peaknuii HFOHHOTO 0OOMEHa IMTyTEM COCTABICHHS UX MOJHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHU;

U3rOTaBIMBATh MOJEIM MOJIEKYJ] OpPraHMYECKUX BEIECTB Ul WJUIIOCTPAlMM HX
XMUMHMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHI: YCTaHABIMBATH PUHAICKHOCTh N3yYEHHBIX OPTaHUIECKUX
BEIIECTB 10 UX COCTAaBY M CTPOCHUIO K ONPEAeNEHHOMY KIIAcCy/TpyIe COSANHEHNH, aBaTh UM
Ha3BaHUs 1o cucremarnyeckoid HomeHkiarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHUS
JUI OTZIEIbHBIX MPEACTABUTENICH OPraHNYEeCKUX BEIIECTB (ITUIIEH, alleTHUIIEH, TOIYOJI, TJIULEPUH,
STUJICHTJIUKOJIb, PeHO, (popManbaern, aleTaibIerusl, alleToH, MypaBbHHAsI KUCIIOTa, YKCYCHas
KHUCJIOTA, CTEapUHOBAs, OJIEMHOBAs, MAJIbMHUTHHOBAs KHUCJIOTHI, TJIMIMH, AJaHWH, MaJlbTO3a,
(GbpyKTO3a, aHWINH, AUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUS OINpPEACTATh BHUJ XUMUYECKOW CBS3M B OpPraHMYECKHUX
COeIMHEHUAX (KOBaJIEHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHS NPUMEHATH IOJIOXKEHUS TEOPUU CTPOEHUS OPraHu4eCcKHX
BemecTB A. M. ByriepoBa [uist 00bSCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTpOEHUS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepHU3OBaThb COCTaB, CTPOCHHE, (PUIUYECKHE U
XMMHYECKHE CBOMCTBA TUIMMYHBIX MPEACTABUTENCH pa3IUUYHbBIX KJIACCOB OPraHUYECKUX BEIECTB!
QJIKaHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AaJKaJWEHOB, AJKUHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIUPTOB, AlbJETH]IOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX 3(PHUPOB, KHUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, IU- U MOJUCAXAPUIOB),
WUTIOCTPUPOBATh TEHETHUYECKYI0 CBA3b MEXJy HHMMH YPaBHEHUSMH COOTBETCTBYIOIIHX
XUMUYECKUX PEaKIMi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYII;

C(OPMHPOBAHHOCTbh yMEHMsI MOATBEP)KIATh HA KOHKPETHBIX IpUMEpax Xapakrep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPraHMYECKUX COEAMHEHHM OT KPAaTHOCTU M THIA
KOBAJICHTHOH CBSI3U (G- U T-CBA3M), B3aUMHOTO BJIMSTHHSI aTOMOB U I'PYII aTOMOB B MOJICKYJIaX;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHUKU YIJIEBOJOPOJHOIO ChIPbS
(HedTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKU W IMPAKTUYECKOE NMPUMCHCHHE
IPOIYKTOB NepepaboTKH;

C(OPMHUPOBAHHOCTb BJAJEHHUsI CHCTEMON 3HAaHUM O €CTECTBEHHO-Hay4YHbIX MeETOoJax
NO3HAHUA — HAOJIOJEHUHM, H3MEPEHUM, MOJEIUPOBAHUY, DSKCIIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

COPMHUPOBAHHOCTh ~ YMEHHUS IPUMEHSATb OCHOBHBIE  OIEpalMM  MBICIUTEIbHOMN
NeATeNbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, 000OILIeHHE, CHUCTEMaTHU3alllio, BBISBICHUE
IPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JJIs1 U3y4E€HUSI CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMA;

Cc(OPMHUPOBAHHOCTb YMEHHI: BBIABIIATH B3aUMOCBS3b XUMUYECKUX 3HAHUHN C TOHATUSAMU U
IPEJICTAaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX HpPEIMETOB Juid 0Oojiee OCO3HAHHOTO
MIOHMMAaHMs CYIHOCTH MaTepHaIbHOTO €JUHCTBA MHpPA, HUCIOJIb30BATh CUCTEMHBIE 3HAHUS I10
OpPraHu4ecKoi XUMMHU JJIs1 OOBSICHEHHUS U MPOTHO3UPOBAHUS SIBICHHUM, UMEIOIUX €CTECTBEHHO-
Hay4YHYIO IPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUI: NPOBOJUTH pacu€Thl IO XUMHUYECKUM (opMmyaam Hu
YPaBHEHUSAM XHUMMUYECKMX PEAKIMH C MCIOJIb30BaHMEM (PU3MUYECKHX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPH3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl MO0 HAXOXKJICHUIO XUMHUYECKOH (OPMYINbI BEUIECTBA 1O W3BECTHBIM MACCOBBIM JIOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(OPMHUPOBAHHOCTh YMEHMH: MPOTHO3UPOBATH, aHAIM3UPOBATh U OLEHMBATH C MO3ULIUI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM W IMPOU3BOJCTBEHHON MJEATENbHOCTU
YeJoBeKa, CBS3aHHOM C mepepabOTKON BeIIeCTB, HCHOJIb30BAaTh MOJYYEHHBbIC 3HAHUS JUIS
MPUHATHUS TPAMOTHBIX PEIICHUI MPOOJIeM B CUTYAIUIX, CBI3aHHBIX C XUMHEH;



c(OPMHUPOBAHHOCTh YMEHHH: CaMOCTOSTENILHO IUIAHUPOBATh U MPOBOJUTH XUMHUUECKUI
AKCHEPUMEHT (IIOJyYEHUE U U3yYEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEaKIIUU
YIJI€BOIOPOJOB Pa3IMUHBIX KIACCOB U KUCIOPOICOAEPKAIINX OPraHUYECKUX BEIECTB, PEIICHNE
HKCIEPUMEHTAIBHBIX 3a/1a4 110 PAaCTIO3HABAHHIO OPraHUYECKUX BEIIECTB) C COOII0IEHUEM TPaBUII
0e30macHOTO OOpalIeHus C BElmecTBaMU U J1abOpaTOpPHBIM 00OpyAOBaHUEM, (POPMYIUPOBATH
[eNb WCCIENOBAaHMSA, TPEACTABIATh B pa3IUMYHON (QopMe pe3yabTaTbl OSKCHEPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OPMHUPOBAHHOCTH YMEHHIA:

coOoaTh MpaBHiIa HKOJIOTHYECKH IIeTIeCOO0pa3sHOTO MOBENEHHsI B OBITY W TPYIOBOM
JESITEIbHOCTH B ILEJIAX COXPAHEHHUS CBOErO 30pOBbs, OKpY)KaloIled HPUPOJHON cpelpl U
JOCTUXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOIO AECWCTBMSI HAa JKUBbIE OPraHU3Mbl ONPENEIEHHBIX
OPraHMYeCKHUX BEIIECTB, MOHUMas cMbIch nokazarens [TJIK;

aHAJIM3UPOBATh  1€1€CO00pPa3HOCTh  NPUMEHEHHMsS]  OpraHMYecKMX  BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILLIEHUS PUCK-TIOJIb3a;

chOpMUPOBAaHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJCHANPABICHHBIM TMOUCK XHUMHYECKOM
nH(popMallud B pa3IMYHBIX MCTOYHMKAX (HayyHas M ydeOHO-Hay4yHas JUTepaTypa, CpelCcTBa
MaccoBoil uH(popMauuu, MHTepHET W JApyrue), KPUTHUECKU aHAIM3UPOBATH XUMUYECKYIO
nHpopmalrio, rnepepadarbiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJIEHHOHN y4ueOHOI
CENER (78

11 KJIACC

IIpenmeTtHble pe3yabTaThl 0CBOCHUS Kypcea «OO0mas 1 HeopraHuyeckasi XUMUsD» OTPayKaroT:

C(OPMHPOBAHHOCTh MIPECTABICHUN: O MaTEPHAILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y NIO3HABA€MOCTH SIBJICHUH IPUPOJBI, O MECTE ¥ 3HAYEHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK
u e€ posu B OOECNEYEeHUH YCTOMUYMBOIO pPa3BUTUSA, B PELICHUH INPOOJIEM HKOJOTHYECKOH,
SHEPreTUYecKOil M MuIeBOH O0e30MacHOCTH, B PAa3BUTHM MEAULUHBI, CO3JAHUU HOBBIX
MaTepualioB,  HOBBIX  HMCTOYHHUKOB  DSHEpruM, B  OOECIEYEHUH  pallMOHAIBHOIO
IIPUPOJIOTIOJIL30BaHUSA, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYpPhI UEIOBEKA, a TAKXKE
9KOJIOTUYECKH OOO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 370POBBIO U IPUPOTHON CPEE;

BIIQJICHUE CHCTEMOM XUMHUYECKMX 3HAHMM, KOTOPas BKJIKOYAET: OCHOBOIIOJIAraroIlue
MOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, AP0 aTOMa, U30TOIIbI, AEKTPOHHAst 000JI04Ka aTOMa, S-
, Pp-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aToMa, THOpHIH3aLus
aTOMHBIX OpOuTasiel, HMOH, MOJEKY/la, BaJCHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHCIICHMs, XHMHUYECKas CBsA3b (KOBaJIeHTHas, MOHHAsA, MeTaJuIn4yeckas, BOJIOpPOJHAs),
KPUCTAJIJIMYECKAs PEIIETKA, XUMUYECKass pEeakUus, pacTBOP, SJIEKTPOJMTHI, HEIIEKTPOJIUTHI,
AIEKTPOJINTUYECKAST ~ JUCCOLMALUA, CTENEHb JUCCOLUALMM, BOJOPOJIHBIM  IOKa3aTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEKT XUMUUECKOH peakinu, CKOPOCTb XUMUYECKOH
peakuMy, XUMHYECKOE paBHOBECHE, TEOPUHM U 3aKOHBl (TEOpHsl HIEKTPOJIUTHYECKOU
aucconuanuu, nepuoaudeckuil 3akon JI.M. MenneneeBa, 3aKk0OH COXpaHEHMsI MAcChl BEILLECTB,
3aKOH COXPAHEHHUs W NPEBpAILEHUs DPHEPIMH IIPU XUMHUYECKUX PEAKUUAX, 3aKOH NOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIUX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUSA, JISKAIUE B OCHOBE IOHUMAHUSA NPUYMHHOCTH M CUCTEMHOCTH
XMMMUYECKUX SIBJICHUI; COBPEMEHHBIE MPE/CTABIICHUS O CTPOCHHH BEIIECTBA HA ATOMHOM, HOHHO-
MOJIEKYJISIDHOM W HAaJIMOJIEKYJISIPHOM YPOBHSX; IPEICTaBICHUS O MEXaHU3MaX XHMHMUYECKUX
peakuuii, TEPMOAMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MX IMPOTEKaHUs, O
XMMUYECKOM PAaBHOBECHH, PACTBOpAaX U JAMCIEPCHBIX cHCTeMax; (PaKTOJOTHYECKUE CBEIEHUS O
CBOMCTBaX, cOCTaBe, MOJyYEHUH M OE30MIaCHOM HCIOJb30BaHUU Ba)KHEHIIUX HEOPraHUYeCKUX
BEIIECTB B OBITY M MNPaKTHUECKOW JEATEIbHOCTH YeJOBEKa, OOIIMX Hay4YHbIX HPUHIUIAX
XMMHMUYECKOTO ITPOM3BO/ICTBA;



c(OPMHUPOBAHHOCTH YMEHUI: BBISBIATH XapaKTEPHBIC MTPU3HAKH MMOHSATHIA, YyCTAHABIMBATD
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOLIUE IMOHATHS IPHU ONHUCAHUM HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHS HCIOJIb30BAaTh XMMUYECKYI0 CHMBOJIUKY JUIS COCTaBIICHUS
dbopMyn BemiecTB M YpaBHEHHH XUMHUYECKUX PEAKUUH, CHCTEMAaTHYECKyl0 HOMEHKIATYypy
(IUPAC) u TpuBHabHBIC HA3BaHUS OT/ICIbHBIX BEIIECTB;

c(OPMHUPOBAHHOCTH YMEHUS OTIPEACIATH BaJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUYECKUX
JJIEMEHTOB B COEIMHEHUSX, BUJ XUMUYECKOM CBSI3M (KOBaJICHTHAsl, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOMN peIETKH KOHKPETHOTO BELIECTBA;

c(OPMHUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHJA
XMUMHMUYECKON CBSI3M U TUMNA KPUCTAUIMYECKON peréTku, OOMEHHBIM U JOHOPHO-aKIENTOPHBIH
MEXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHUMH: KIacCU(QUIMPOBATh: HEOPraHUMYECKHUE BEIIEeCTBA MO HX
COCTaBY, XMMHUYECKUE PEAKIUU IO PA3JIMYHBIM MpU3HAKAM (YUCIY UM COCTaBy pearupyrouux
BEIIECTB, TEIUIOBOMY J(PQEKTy peakluuu, H3MEHEHUIO CTENEHEH OKHUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajau3aTopa U JpPYTHe); caMOCTOSTENbHO BBIOMpATh OCHOBAHUS U
KpUTEPUHU JUI KJIacCU(UKALMN N3YYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

chOpMUPOBAHHOCTh YMEHHUS paCKpbIBaThb CMBICT Tepuoauyeckoro 3akona JI. .
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO H
MIPOTrHOCTUYECKYIO (PYHKUINU;

c(OpMHUPOBAHHOCTh YMEHU: XapaKTepHU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUUYECKUX JJIEMEHTOB MepBoro—4yerBéproro nepuonoB Ilepuoanueckoit cucremsr JI.W.
MenaeneeBa, UCHOJIb3ys MOHATUS «IHEPreTUYECKUE YPOBHMY, «IHEPreTHUUYECKHE IOyPOBHM,
«S-, p-, d-aTOMHBIC OPOUTAIINY», KOCHOBHOE M BO30YKIEHHOE SHEPIeTUICCKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH MU3MEHEHHSI CBOMCTB XUMHUYECKUX JIEMEHTOB M UX COCIMHEHUI 10
nepuosiaMm U rpynnam Ilepuoguueckoi cuctemsl JI. . MeHneneeBa, BaIcHTHbIE BO3MOKHOCTH
aTOMOB AJIEMEHTOB Ha OCHOBE CTPOEHHS MX 3JIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHME TI€HETUYECKOW CBA3U MEXIY
HEOPraHWYECKHMMH BEIIECTBAMU C IIOMOIIBI0 YPaBHEHHUHW COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYHUIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpeaCTBOM COCTaBIICHHS AJIEKTPOHHOrO OanaHca 3TUX PEaKIMil; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBIEHUS MX IIOJHBIX M COKpAlIEHHBIX HOHHBIX YpPaBHEHMIi; peaKIMii
TUAPOJIN3A; PeaKIUil KOMIUIEKcooOpa3oBaHus (Ha MpUMEpe THIPOKCOKOMIUJIEKCOB ILIMHKA U
ATFOMUHHS);

chOpPMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuuii ¢ y4€TOM HMX DSHEPreTHYECKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTH
XMUMHUYECKON peakiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TAK)KE XapakTep CMEIIeHUs
XMMHYECKOTO PaBHOBECHS IO BIUSHUEM BHEIIHUX Bo3aeicTBul (mpuniwn Jle [larense);

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh XUMUUECKUE PEaKIUH, JeXKallue B OCHOBE
MPOMBIIIJIEHHOTO TIONYYeHUs] CEePHOM KUCIOThI, aMMHaka, oOOIIWe HayuyHble MPUHIIUITBI
XMUMUYECKUX TPOU3BOJCTB; I€IeCO00Pa3HOCTh IMPUMEHEHUsT HEOPraHWYEeCKUX BELIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIEHHUSI PUCK-TI0JIB3a;

c(OPMHUPOBAHHOCTh BIIA/ICHUSI CUCTEMON 3HaHUM 0 METOJAaX HAYYHOTO IMO3HAHMS SIBICHUM
IPUPOJIBI — HAOJIOJeHHE, U3MEPEHHE, MOIETTUPOBAHUE, HIKCIIEPUMEHT (peasbHbII U MBICICHHBIH ),
WCIOJb3YEMBbIX B  €CTECTBEHHBIX HayKaX, YMEHHUS MPUMEHATb OJTH 3HAHUA [pU
HKCIIEPUMEHTAIBHOM HCCIE0BAaHUM BELIECTB M I OOBSICHEHUS XHMHYECKHX SIBJICHHI,
HMMEIOLIUX MECTO B IIPUPOJE, TPAKTUUECKON AEATEIbHOCTH YEJIOBEKA U B [IOBCEJHEBHOM KU3HU;



C(bOpMI/IpOBaHHOCTB YMCHHSA BBISBJIATH B3AUMOCBA3b XUMHWYCCKUX 3HAHUU C ITOHSATUSIMH U
NpPECTaBICHUAMU JPYTHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUIs 0ojieeé OCO3HAHHOTO
IMOHUMAHUA MAaTCPUAJIBHOTO CIMHCTBA MHUPA,

c(OPMHUPOBAHHOCTH YMEHUS TIPOBOIUTH PACUETHI: C HCIIOIH30BAHUEM IMOHATHI «MaccoBast
A0JI1 BEICCTBA B paCTBOPEC» U «MOJISIpHAd KOHICHTPALUA»; MAaCChl BCIICCTBA NI o0bEéMa rasa no
M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MM OOBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIUU
BEIIECTB; TEIJIOBOTO AP eKTa peakiiui; 3HAYCHNS BOJOPOIHOTO IMOKA3aTelNsi pACTBOPOB KUCIIOT U
LIeJI0Ye C H3BECTHOM CTENEHBI0 AMCCOLMAlMK; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
IIPOJIyKTa peaKkluu, €CJIi OJHO M3 UCXOJHBIX BELIECTB AAHO B BUJE PacTBOpa C ONpEAEIEHHON
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA MJIU 1aHO B U30BITKE (MMEET IPUMECH ); JIOJIM BBIXO1a
MPOJIYKTa Peakiuu; 00HEMHBIX OTHOIICHUM Ta30B;

c(hOopMUPOBAHHOCTh YMEHHU: CAMOCTOSTENIBHO TUIAHUPOBATH M MPOBOJIUTH XUMUUYECKUM
AKCIEPUMEHT (TIPOBEICHUE peaklnii HOHHOTO 0OMeHa, IOITBEPIKIEHNE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEIECTB, ONPEAEIECHUE CPe/ibl PACTBOPOB BEIIECTB C MOMOUIBI0 MHIMKATOPOB,
U3Y4YE€HHE BIUSHUS pa3IMYHbIX (AKTOPOB Ha CKOPOCTh XMMMUYECKOM pEaKIUH, pelIeHue
AKCIEPUMEHTAJIBHBIX 3a/a4 1o TemaMm «Metamib» U «Hemeramib») ¢ coOoIeHuEM MpaBUil
Oe3omacHoro obOparieHusi ¢ BeniecTBaMu U JabopaTOpHbIM 00OpynOBaHUEM, (POPMYIHPOBATh
Lenb MCCIEI0BaHUSA, TNPEACTABIATh B pa3iuyHOM Qopme pe3yabTaThl IKCIEPHUMEHTA,
AHAJIIM3UPOBATE U OUCHHUBATH UX JOCTOBEPHOCTD,

chopMUPOBAHHOCTh YMEHHUI: COOMIOAATh MPaBUia MOJB30BaHUS XUMHUYECKON TIOCYION H
abopaTOPHBIM 000PYI0BAHNEM, OOPAIIICHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKITUSMH T10
BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMHUUYECKUX OIBITOB, SKOJIOTHUECKHU 1[E€71ecOo00pa3HOro MOBEACHUS
B OBITYy M TPYIOBOM JEATENHOCTH B HENISIX COXPAHEHHUS CBOErO 3[0pPOBBS, OKpYXKaromleu
MPUPOJHON cpeAbl M JOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaThb OIACHOCTh
TOKCUYECKOTO JEWCTBUS Ha KUBBIE OPraHU3Mbl OMNpPENENEHHBIX HEOPTraHMYECKHUX BEIIEeCTB,
moHuMas cMbici nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATH IIEJICHANPABICHHBIM TMOUCK XHUMHYECKOMH
nHpopMalMK B pa3jMYHBIX MCTOYHMKAX (HayyHas U y4eOHO-HAy4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popmauuu, VHTepHET U Apyrue), KPUTHUECKH aHaIU3UPOBATH XUMHYECKYIO
uHpopmalrio, nepepadarbiBaTh €€ U MCIOJIb30BATh B COOTBETCTBUU C MOCTaBICHHOW y4yeOHOU
3aa4en.
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https://m.edsoo.ru/d69df650

11 KVIACC

KounuyecrBo 4yacos ‘ DJIEKTPOHHBIE
No n/m HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
} NPOrpamMMbl Beero Koutposbbie| IIpakTuieckue| ogpasoparennnbie
padoThI padoThI pecypebt
Pasnen 1. TeopeTruueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepnoandeckuii 3aKoH U Butnorexa LK
1.1 [Tepuonnueckas cucTeMa XUMHYECKUX 9 .
https://m.edso0.ru/2dd5724
anemenToB J. . Menaeneera
12 Crtpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIECTB https://m.edsoo0.ru/2dd5724
bu6moreka [IOK
13 XHUMHYECKHC PeaKiuu 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pasznen 2. Heoprannueckasi xummusi
bu6mmoreka [JOK
2.1 Hemeranst 31 1 3 https://m.edsoo.ru/2dd57f24
bubnuoreka [JOK
2.2 Merauer 23 1 2 https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3gen 3. XuMus u ;Ku3Hb
31 Mertoapl TIO3HAHUS B XUMHH. XUMHUS U 9 bu6mmoreka [JOK
' YKU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

ITPOTPAMME



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

YUYEBHO-METO/IUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLLECCA

OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

» Xumus; yrnyoaenHoe ooyuenue, 10 kinace/ Epemun B.B., Kysemenko H.E., Tepenun B.W. u ap.; non penakuueit Jlynuna B.B. O6mectso c
OTPaHUYEHHOU OTBETCTBEHHOCTBHIO «JIPODAy; AKIIMOHEpHOE o01recTBO «3maTenbcTBO «IIpocBenienue»
» Xumus; yriyonenHoe oodydenue, 11 kiacc/ Epemun B.B., Ky3smenko H.E., /Ipo3nos A.A., u ap.; nox pegaknueit Jlynuna B.B. O6mectso ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY»; Akinoneproe oomectBo «M3matenbctBo «IIpocBemieHuey

METOAUYECKHUE MATEPHUAJIbI 1JISI YUUTEJIA
https://irorb.ru/kafedry/kafedra-estestvenno-nauchnogo-obrazovaniya/https://resh.edu.ru/subject/29/10/ https://resh.edu.ru/subject/29/11/

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/subject/29/10 https://interneturok.ru http://chemistry. narod.ru XUMUK.PY: car 0 XUMHUHN
https://skysmart.ru/articles/chemistry Tlopran Bcepoccuiickoit onammmnuansl mkoJsHHKOB. http://rusolymp.ru/ Pycckuii oOGpa3oBarenbHbIi
moprai. http://www.gov.ed.ru ®enepanpHblii poccuiickuii 00IeoopasoBarenbhblii moprai. http://www.school.edu.ru ®exepanpHbiii OpTA
«Poccuiickoe obpaszosanuey». http://www.edu.ru O6paszoBatesbHblii mopTan «Yueday. http://www.uroki.ru https://resh.edu.ru/subject/29/11/
https://interneturok.ru (11 xmacc) https://skysmart.ru/articles/chemistry/ https://wwwe.alto-lab.ru Tlopran Bcepoccuiickoii onmumImMaIs!
mKojapHUKOB.  http://rusolymp.ru/  Pycckuii  oOpasoBatenbHblii  moptan.  http://www.gov.ed.ru  ®exmepanbHblii  POCCHUCKUIA
obmieoodpasoBatenbHbiii  mopTan.  http://www.school.edu.ru  ®enepanbubiii  mopran «Poccuiickoe oOpaszoBanue». http://www.edu.ru






