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HHOACHUTEJBbHAA 3AIIUCKA

Pabovas mporpamMma MO XMMHH  COCTaBJ€HAa B COOTBETCTBUU C TPEOOBaAHHSIMHU
@enepalibHOTO  TOCYJAPCTBEHHOrO  00pa3oBaTeNIbHOTO  CTaHIApTa  CpelHero  oOuiero
oOpa3oBanus, Ha ocHOBe DepepanbHON paboueii mporpaMmbl CpeaHero o0iero oopa3oBaHus Mo
XuMuU (YrIyOJIeHHBIH YpOBEHB), OCHOBHON 00pa30BaTEIIbHOM MPOrPaMMBbl CPEIHEro OOIIero
obpazoBanust MBOY «lllxona-mumeit Ne 2.

PaGouass mnporpamMma OpHUEHTHpOBaHAa Ha LIEJEBblE MPHUOPUTETHI JTYXOBHO-
HPaBCTBEHHOT'O Pa3BUTHsI, BOCHUTAHUS M COLHUAIU3AINH Yy4amuxcs, cHOpMyIUpOBaHHBIE B
paboueii mporpamme Bocniutanus MbOY «Illkona-nmumeid Ne 2.

XumHusi Ha YpoOBHE YIIyOJIEHHOTO M3Y4YEHHs 3aHMMAEeT BaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro obpa3zoBanus yuamuxcs 10 knacca. 3ydyenue npenmera, peainuyemoe B
yCIoBUAX  AU(GGEpPeHIIMPOBAHHOTO, MPOPHILHOTO  OOY4YCeHHs, TPHU3BAHO  OOECIEYUTh
0011e00pa3oBaTeIbHyI0 U OOIIEKYIbTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOIUMYIO
JUIA aanTalid MX K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKM3HH B COLIMYME, a TaKXe JUIs
MPOJOHKEHUSI O0yUEHHS B OpraHu3alugax npodeccuoHansHOro 00pa3oBaHusl, B KOTOPBIX XUMUS
SIBIISICTCS OJTHOW M3 PUOPUTETHBIX TUCIIHUILIHH.

B nporpamme mo XuUMHUM Ha3HaueHHE IMpeaMera «XUMHUS» TMOoJydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, cofepKaHus, pe3yIbTaTOB 00yUeHHUs U TPEOOBAHUN K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHIETENHCTBOM TOMY SIBIISIIOTCSI CIIEAYIOIIME BBHIMOIHIEMBIC
POrpaMMOii 0 XUMUU QYHKITUH:

¢ HUH(QOPMAIIMOHHO-METOIUYECKasl, peaau3alus KOTOpoill o0ecrnedynBaeT MOIydYeHHE
IPEJICTaBICHUS O LESAX, COJIEp)KaHUHU, oOLell cTpaTernu oOydyeHus, BOCIMUTAHUS U
pa3BUTHS OOYYAIONIMXCS CPEACTBAMHU MPEAMETa, U3y4yaeMOro B paMKax KOHKPETHOIO
npoduns;

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpas ~ TIpeAyCMaTpHBaeT  OMpeesieHHE:
NPUHIUIIOB  CTPYKTYPUPOBAHHUS H  TIOCIENOBATEILHOCTH M3YYEHHUS  y4eOHOTO
MaTepuana, KOJUYECTBEHHBIX U KAaYECTBEHHBIX €ro XapaKTePUCTHK; MOIXOAO0B K
(OpPMHPOBAHUIO COJEPKATEITHHON OCHOBBI KOHTPOJSI M OIICHKH 00pa30BaTEeNbHBIX
JOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrectauuu B (opMe eIuHOTO
rOCyJTapCTBEHHOTO SK3aMEHa 110 XUMHUH.

[Tporpamma asnist yrioyOIE€HHOTO U3yUEHUS XUMHHU:

e yCTaHaBJIMBAaeT MHBapUAHTHOE MPEAMETHOE CO/EpKaHue, 00s3aTeIbHOE Ui U3YUECHUs
B paMKax OTHENbHBIX  Mpoduied, TMpeaycMaTpUBaeT  paclpelesieHue U
CTPYKTYPHUPOBAaHHUE €0 IO KJIAcCaM, OCHOBHBIM COZEP>KaTEeNIbHBIM JIMHUSAM/pazesiaM
Kypca;

e 1aéT MpUMEpPHOE pacrpeie]ieHne YIeOHOTO BpEMEHH, PEKOMEHIyeMOT0 ISl H3YUCHUS
OTJICTBHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3Y4YeHHS Y4eOHOro Marepuana c
y4ETOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIPEIMETHBIX CBSI3€H;

e aéT METONWYECKYI0 HHTEPIpETAalnio IieNiell W 3amad M3y4deHHs NpeaMera Ha
yriIyOn€HHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
o0rmrero oOpa3oBaHus, COJACPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX pEe3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEAHEro ooiero oOpa3oBaHUS
(JIMIHOCTHBIX, METANPEMETHBIX, TIPEAMETHBIX), & TaKXkKe C YYETOM OCHOBHBIX BHJIOB
yueOHO-TI03HABATEIbHBIX JIEMCTBUI O0O0ydYaromerocss IO OCBOEHHUIO COJEpKaHUs
npeaMera.



[To Bcem Ha3BaHHBIM MO3UIUAM B IpPOrpaMMe IO XHMMHUH IPEAyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOro o0mero oOpasoBanus. 3a
npefenamMy  YCTaHOBJIEHHOM MporpaMMod IO XHUMHUM  00s3aTesIbHOW  (MHBapUaHTHOM)
COCTABJISAIOLICH CoAep kaHusl yaeOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTaBIISIONIEH, KOTOpas JOJKHA OIPENENIATHCS B COOTBETCTBUU C HAIPaBICHUEM
KOHKPETHOTO POoGuIIsi 00yUeHHUS.

B coorBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOoJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YPOBHE cpeaHero o0miero o0pa3oBaHUsl XUMHs Ha YPOBHE YIIyOJIEHHOIO M3yu4eHHs HalpaBiieH
Ha peaJln3aliio IPEEMCTBEHHOCTH C NOCIEAYIOLIMM 3TaloM IOJIyY€HUS XHMUYECKOTO
o0pa3oBaHUsl B paMKaX H3Yy4EHHUS CHELMAIbHBIX €CTECTBEHHO-HAYYHbIX M XUMHUYECKUX
JUCLIMIUIMH B By3aX M OpPraHU3alusixX CpeIHero npodeccuoHaibHoro oopasoBanus. B 3Toii cBs3u
U3yuyeHue ImpeaMeTa «XUMHsS» OPUEHTUPOBAHO IIPEUMYILIECTBEHHO Ha pACLIMPEHHE U
yrIyOJieHHEe TEOPeTHYECKOW M MPAKTHYECKOW IMOATOTOBKH OOYYaroIUXCs, BBIOPABIIMX
onpenenéHHbId Mpodmwib 00yuyeHHs, B TOM YUCIE ¢ NePCHEKTHUBON MOCIEIYIOLEro MOTy4eHUs
XHUMHYECKOTO 00pa30BaHMs B OpraHu3anusix npodeccuonansHoro oopaszoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylibTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHONW MPOTPaMMBI CpeJHEro o0mero oOpa3oBaHUsI M3yYCHHE TpeAMeTa «XUMHSD)
OPUEHTHPOBAHO TaKXK€ Ha pelIeHUEe 3a/1a4 BOCIIMUTAHUS U COLIMATIBHOTO PAa3BUTUS 00yUarOIINUXCS,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYAIbHbIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTo
TpyAa U  OOOOWIEHHBIX CHOCOOOB  JIEATENIBHOCTH, MMEIOLMX  MEXIUCLUIUITMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocrapnsromuMu npeaMera «XUMHUs» Ha YPOBHE YIIIyOJEHHOTO HM3YUYEHMs SIBIISIOTCS
yrayonénnsle Kypebl — «Opranudeckass xumus» U «OO0mas 1 Heopranudeckass xumus». [lpu
OIpe/IeIeHUH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldy COJIEp:KaHUs 3THX KYpCOB B
IporpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yri1yOIE€HHOTO YPOBHEH U3yUYeHHUs peaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMEeTa. JTa CHCTeMa 3HAaHUUM MOJydaeT ONpEeNesIEHHOE TEOPETUUYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonblmMi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJ€EHHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YyBEIMYEHUs O00bEMa 3HAaHUH O XMMHUYECKMX DJIEMEHTaxX U
CBOMCTBaX UX COEIMHEHUN HAa OCHOBE PACHIMPEHUS M YIiIyOJeHUs MPEJCTaBIEHUN O CTPOSHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKAHMs PEAKLHH, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. VI3yueHue nepuoguueckoro 3akoHa u
[lepuonuueckoil  cuUCTeMbl XUMHUYECKHMX  DJEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKHUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b OOBACHSETCS C
TOYKU 3pEHHs] DPHEPreTHYECKUX HM3MEHEHUH mpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKXKe ¢
TOYKH 3pEHUS MeXaHM3MOB €€ oOpazoBaHus. l3yueHuWe THUNOB peakIUil JOIMOJIHAETCS
(opMHpOBaHHEM NPEACTABICHUN 00 JIEKTPOXMMUYECKHX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
W pAacTBOPOB BEIIECTB. B Kypce OpraHMYecKol XUMHH MpPU PACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COEMHEHUH ynensercss ocoboe BHUMaHHE BOIpocaM 00 3JeKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HayeHHe UMeeT TO, YTO Ha COJepXKaHHWE KYpPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
U3Y4YEeHUs Ui KJIACCOB oOmpeAenéHHOro mnpoduis (rIaBHbIM 00pa3oM Ha HUX CTPYKTYpY H
XapakTep JIOMOJIHEHUH K 00IIel cucTeMe NMpeIMeTHBIX 3HaHUi) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeaMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa I KIAcCOB XHWMHKO-(DH3MYECKOro
npodwis 60JblIOE 3HAYEHHE OYIyT UMETh 3JIEMEHTHl y4eOHOro MaTepuasa mo oOuel XUuMHH.



[Ipu u3yueHum mnpenMera B JAaHHOM ciydae akIeHT OyAeT cjellaH Ha OOLIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHM U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAS TEOPUS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJAMHAMUKH, IEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUH BELIECTB U APYTOE.

B 10 e Bpems B coaep:kaHuU MpeaMeTa Ui KJIacCOB XUMUKO-OMOIOrHYecKOro mpodus
OonbIIMid yACTBHBIN Bec OyaeT UMETh OpraHWYecKas XUMHs. B 3TOM ciydyae mpeocTaBisieTcs
BO3MOXKHOCThH Jis1 0oJiee 00CTOSITENIHOTO PACCMOTPEHUSI XUMHUYECKON OpraHU3alui KIETKU Kak
OMOJOTMYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOZIST, K IpPUMEPY, TaKU€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JMMUJbL, OEJKH, YIJIeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. Ilpu stom
3HaHUSA O COCTaBE€ M CBOMCTBAx IIPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOM JJIsl U3YUEHHUS CYIIHOCTH MPOLECCOB POTOCUHTE3, TbIXaHUS, MUIEBAPECHHUS.

B mane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B MO3HAHUSA U OIbITA TPAKTUYECKOr0 IPUMEHEHUSI HAYYHBIX 3HAHUHN W3yUYEHUE MpeaMeTa
«XuMus» Ha YrIyOJE€HHOM YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SIX C y4eOHBIMU
peIMeTaMu, BXOAAIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE IPEAMETHD,
«Matemaruka u nH(popMaTuKa» 1 «PycCKuil sI3bIK U JINTEPATYPay.

[Tpu uzyueHun ydeOHOro mpeamera «XuUMHUS» Ha yriayOlIEHHOM YpOBHE Takke, Kak Ha
YPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBanus (Ha ©0a30BOM YypOBHE), 3amauei
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd ()OPMUPOBAHHE OCHOB HAyKH XHMHH KakK O0JIacTH
COBPEMEHHOIO €CTECTBO3HAHUSA, IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA MW OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. Perenne 3Toit 3amaun Ha yriyOn€HHOM ypOBHE M3y4YeHUs
IIpeAMETa MPEAIIONIAraeT Pean3alyIo TaKUX LeeH, KaK:

e (QopmupoBaHuE NPEICTABICHUNA: O MAaTEpPUAIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y [03HABAEMOCTH SIBJICHUI MPUPOJIbI, O MECTE XUMUH B CUCTEME €CTECTBEHHBIX HAYK U
e BeaylIeill poiu B 00ecleYeHUH YCTOMUMBOIO pa3BUTHUS YEIOBEYECTBA: B PEIIECHUU
npo0JieM HSKOJIOTMYECKOM, SHEePreTHYecKod W MHINEeBOM Oe30MacHOCTH, B Pa3BUTUU
MEIMIMHBI, CO3/JIaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB JHEPruH, B
o0ecrieyeHNH palMOHAIBHOTO IPUPOIOTIOIB30BAHNS, B (dhopMupoBaHUU
MHUPOBO33pEHUS U 001IeH KyJIbTyphbl YEJIOBEKA, @ TAKKe IKOJIOTNYECKH 000CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOM CpELE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEKAIMX B OCHOBE XUMHYECKOH COCTaBJIAIOIICH
€CTeCTBEHHO-HAYYHOM KapTUHBI MHpa: (yHIaMEHTaJIbHBIX MOHATHH, 3aKOHOB H
TEOPUIl XMMHH, COBPEMEHHBIX IIPEACTABICHUN O CTPOCHHM BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHMUSI XHMHUYECKUX
peakuuii, 0 XUMHYEeCKOM PaBHOBECHH, PACTBOPAX M JAUCHEPCHBIX cHUcTeMax, 00 00X
Hay4YHBIX IPUHLUINIAX XUMHUYECKOTIO IPOU3BOJICTBA;

e (opMupoBaHHe Yy OOY4YaIOUIMXCS OCO3HAHHOIO IOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HAHUU Ui OOBACHEHMs KJIIOYEBBIX HIEH U mpobiem
COBPEMEHHOM XWMHUH, A OOBSCHEHUS U MPOTHO3MPOBAHUS SBICHHH, HMEIOLIUX
€CTeCTBEHHO-HAYUYHYIO MPHPOJY; TPaAaMOTHOTO peIIeHUs MpoOsieM, CBS3aHHBIX C
XUMUEH, TPOTHO3MPOBAHMS, AaHAJIW3a W OLEHKHM C IMO3WIHA SKOJOTMYECKOU
0€30IaCHOCTH TOCNIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATEILHOCTH YEIOBEKa,
CBA3aHHOM C XMMHMYECKUM TIPOU3BOJACTBOM, HCIIOJNIb30BAaHHUEM U IepepadoTKON
BEILECTB;

e yriyOJieHHE TPEeACTaBICHUH O HAy4YHBIX METOJaX IO3HaHUs, HEOOXOTUMBIX IS
pUOOpEeTEeHUs] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUM, MMEIOIIMX MECTO B MPUPOAE, B NPAKTHUUECKOH JEATEIBHOCTH H
MMOBCETHEBHOW JKU3HU.



B nmnnane peanu3zanuu NepBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIUX (DYHKIIHM
[[EJIOCTHOW CHUCTEMBI CPeTHEro o0Imero oOpa3oBaHUsSI MPU U3YYCHUU TpeaMeTa «XUMUs» Ha
yriay0aEHHOM ypOBHE 0CO0YIO aKTyallbHOCTh MIPHOOPETAIOT TaKKe 1EJIU U 337a4H, KaK:

e BOCIUTaHUE YOEKAEHHOCTH B IIO3HABAEMOCTH SBJIGHUN MPUPOIBI, YBAXKECHUS K
IIPOLIECCY TBOPUECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHHUI B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU;

® pa3BUTHE MOTHBAIMM K OOYYEHHIO M MO3HAHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUYCCKHIX IICHHOCTEH;

® PpPa3BUTHC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX nu TBOPYCCKUX
crocobHocTeil 00ydaromuxcsi, pOpMUPOBAHUE Yy HUX CO3HATEIBHOI'O OTHOILEHUS K
caMoOOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa3oBaHUIO KaK yYCIOBUIO YCIEHIHON
npoecCHOHANBHOM U OOLIECTBEHHOW NEATEIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 37I0pPOBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (QopmupoBaHME YMEHHUH U HaBBIKOB pa3yMHOIO IPHUPOJIOIOIb30BAaHUS, DPA3BUTHE
9KOJIOTHYECKOH  KyJbTYpbl, IpPHUOOpETEHHWE  OMbITa  OOIIECTBEHHO-TIOJE3HOM
AKOJIOTMYECKOU JIEATEIBHOCTH.

Oo0111ee 4nciI0 4acoB, IPEyCMOTPEHHBIX JUIS U3YUYSHHs] XUMUH Ha YTIyOJIeHHOM YPOBHE
cpennero obmiero oopazoBanusi, cocrapisier: B 10 kmacce — 102 gaca (3 yaca B HeZI€I0).



COJAEPKAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOr000pa3uu
OpPraHMYECKHUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aToMa YIJIEpojaa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMUYECKas CBSA3b B OPraHMYECKHX COCHUHCHMSIX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTainel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAaJCHTHOU
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THUIBI NepeKpbIBaHUA aTOMHBIX OpOUTaJIeH, G- U
n-cBsizu. OnuHapHas, JABOMHAs M TpoilHas cBA3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJax
opranunyeckux seuiects. I[loHsaTHe o cBOOOAHOM panuKaie, Hykieoduse u 3aeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOCHHUSI OPraHUYECKUX COEIMHEHHUN.
Mornekymsipable M CTPYKTypHble (Gopmynbl. CTpyKTypHbIE (DOpMYJIBI pPa3IMYHBIX BHJOB:
pa3BEpHyTas, COKpall€HHas, CcKeyneTrHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
IPOCTPAaHCTBEHHAs. JEKTPOHHBIE 3(P(EKTbl B MOJNEKyIax OpPraHUYECKHX COEIUHEHUMN
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBienue o kinaccupuKauy opraHuueckux BemecTs. [IoHsTue o GyHKIMOHATBLHON
rpynne. 'omonorus. I'omonoruueckue psaael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCKHX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX IPEICTABUTEIICH.

OcoOenHoct M KjIacCU(pUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenpHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCHepUMEHTAJIbHBIE METOJIbI M3YUYEHUsI BEIIECTB M UX MpEBpalllEeHU: 03HAKOMIICHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB W MaTepualaMud Ha MX OCHOBE, ONBITHI 10 MPEBPAIIECHUIO
OpraHMYECKHX BELIECTB MpH HarpeBaHuW (TUIaBiIeHHE, OOyIJIMBaHHWE U  TOpPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psii ankaHoB, oOmas (GopMyia, HOMEHKIATypa U HU30MEpHUs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP>-THOPHIM3AIMS aTOMHBIX
opbutanei yriepoaa, 6-cBsa3b. GU3NUECKUEe CBOMCTBA AIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJIKaHOB: PEaKLUU 3aMEIIeHMs], N30MEpHU3aLIH, JETUIpUPOBaHMUS,
LIUKIU3aluy, THpOJIN3a, KpEeKuHra, ropeHus. IlpencraBieHne o0 MeXaHU3ME peEaKUU
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYEHUsI U IPUMEHEHHUE aJIKAHOB.

[uxnoankanel. O6mas Gpopmyina, HOMEHKIAaTypa U uzoMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOWCTB MabIX (IMKJIONPOINAH, NMKJIOOyTaH) M OOBIYHBIX (LIMKIJIONEHTaH,
IUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0ATKaHOB.

Anxensl. ['omonoruueckuil psit aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYT aJKeHOB, SP>-THOpHAM3aIMs aTOMHEIX opOuTaneit
yriaepojaa, 6- U n-cBa3u. CTPyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) usomepus. dOusznyeckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: DPEAKIHWHM IPUCOCIWHEHHMS, 3aMEIICHHs B 0-
MIOJIO)KEHNE TIPpU JBOMHOM CBSI3M, NOJMMEpHU3alMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHble peakiiy Ha ABOWHYIO CBsA3b. CIIOCOOBI MOTYYeHHs U TPUMEHEHNE aTKEHOB.

Anxanuensl.  Knaccudpukanuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kkymyaupoganuvie). (OCOOEHHOCTH  AJIEKTPOHHOTO CTPOCHHS M XMUMHUYECKUX  CBOMCTB



CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-nmpucoenunenue. [lomumepu3zanus CONpsKEHHBIX TUECHOB.
CriocoObI mosTydeHus 1 NPUMEHEHUE aJIKaJeHOB.

Ankunbl. ["'oMonorudeckuil psii ankuHoB, oOmas GopMmyia, HOMEHKIATypa U U30MEpHsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBONCTBA: pPEAKIUU
IPUCOEANHEHUS, AUMEPU3alluil U TPUMEpPU3aLuK, OKUCIeHUs. KucIoTHbIE CBOICTBA aJKUHOB,
UMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peakIM Ha TPOilHYI0 CBs3b. CrocoObI
MIOJIy4Y€HUs] U IPUMEHEHUE aJIKUHOB.

Apomartudeckue yrieBoopoibl (apeHsl). 'omonoruyeckuii psii apeHoB, odmas hopmya,
HOMEHKJIaTypa ¥ M30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMoJOroB: PEaKluu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paJMKale, PEaKIUU MPHCOSIUHEHHS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [IpeacraBienue 00 OpueHTHPYIOIIEM JEHCTBUU 3aMECTHTENEH
B OEH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJNUKaJOB, KapOOKCUIBHOH, TMIIPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOIIA.
[Momumepuszarmst  ctuposna.  CrocoObl  MONlydyeHWss H — NPUMEHEHHE  apOMaTHYeCKHX
YIJIEBOJOPOIOB.

[Mpuponnsiii ra3. [lomyTable HedTsHBIE Ta3bl. HedTs u e€ mpoucxoxaenue. KameHHbIH
yIroiib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku HePTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTAIUTHYECKUH), pudopmuHr, nuponus. [Ipoaykrer nepepabotku HedTH, HX
MPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

['enernyeckas cBSI3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJIOTCHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajJloreHa Ha TUAPOKCOTPYIIly, HUTPOIpyNIy, LHAHOTPYyNIy, aMHHOrpynmy. JleficTBue Ha
rajJjOreHIpoOU3BOAHBIE BOJAHOIO UM  CIOMPTOBOTO pacTtBopa wEnouu. B3aumopeiicTtBue
JUTaJIOTEHAJIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAMHEHMSIX.
Hcnonb30BaHue TraloreHIpOM3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHHKE M IpPH CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOAbl H3YUYEHHMS BELIECTB M MX MPEBPALLEHUN: HU3YyYEHHE
¢u3nyecKux  CBOWCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEAKIUI
YIJI€BOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHUE OPOMHONM MM MOIHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTW/IeHa C aMMHAyHbIM pPacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHapyXEeHHE YIJIepofa W BOJOpOJa B OPraHMYECKUX BEIIECTBaX,
MOJlyY€HUE STHJIEHA U H3Y4YEHHE €ro CBOICTB, O3HakomiieHue ¢ Kosuekuusmu «Hedtb» u
«Yroiab», ¢ o0Opa3llaMH IJacTMacc, KayyyKoB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYI
YTJIEBOIOPOOB U TaJOTEHIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucaopoacoaep:xammue opranndeckue CoeIMHEHHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTh. CTpoeHHE MOJeKysl (Ha MpUMepe MeTaHoja u
sTanona). 'omonoruueckuii psj, oduas Gopmyia, u3oMepus, HOMEHKIATypa U KJIacCH(pHUKAIIHA.
duznyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3UM MeEXIy
MOJIEKYJIaMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: pEaKUHUM 3aMELICHMs, JeruJpaTalu,
OKHCJICHHUS, B3aUMOJICHICTBUE C OPraHMYECKUMHU U HEOpraHM4ecKUMHU KucioTamu. KauectBenHas
peakuus Ha OJHOATOMHbIE cHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeEJIOBEKa.
CrniocoObl MosTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HOMEHKIaTypa U n3omMepus. OCOOEHHOCTH (PU3NYECKUX U XHUMHUYECKHX
CBOMCTB.

MHOroaTOMHbIE CHUPTHI — ATWIEHIVIMKONb W INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOICTBa: peakluu 3aMEIIeHUs, B3aUMOJAEWCTBHE C OPraHUYECKMMH U HEOPTaHWYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl PEAaKIUsl HA MHOTOAaTOMHBIE CUPTHL. [IpeacraBienue o MexaHusme



peaknuii HykjaeopuIpbHOro 3aMenieHus. JlelicTBre Ha opraHu3m denoBeka. CriocoObl MoTydeHus
Y IPUMEHEHNUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJNEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
Ousnueckue cpoiictBa (henoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (enosa. KauecTBeHHbIe
peakiuu Ha QeHon. TokcuuHOoCTh (enona. CrocoObl MOMydeHHs W MpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHblE COETUHEHUS — aIbJerHjbl M KETOHbl. JEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpymmbl. ['OMOJIOTHYECKHE PSAIbI ANBJICTHAOB M KETOHOB, o0mias dopmyna,
u3oMepuss M HoMeHKJIarypa. dusmyeckne CBOMCTBA aJdbJErHIOB M KETOHOB. XHMHUYECKHE
CBOMCTBAa aJbJICTUJOB W KETOHOB: peakuuu mnpucoeanHeHuss. OKUCICHUE abIETUJIOB,
KaueCTBEHHbIE peakluHu Ha anpieruipl. CrnocoObl MOMyuyeHUss M NMPUMEHEHHE albJETHA0B U
KETOHOB.

OaHOOCHOBHBIE TMpefiefibHble KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJEKYII
KapOOHOBBIX KHCIOT. M3omepust u HoMeHKjIaTypa. (DHU3MYECKHE CBOMCTBAa OJHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAYy MOJEKYyJIaMHU KapOOHOBBIX
KHCIIOT. XWMHUYCCKUE CBOWMCTBA: KHUCIIOTHBIC CBONCTBa, peakius STepH(HKAIMHN, pEaKIuu C
y4acTUEM YTIIEeBOJOPOAHOr0 pagukanga. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHATHE
0 IIPOU3BOJHBIX KapOOHOBBIX KHCIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeIeIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHCIIOT, THAPOKCUKAPOOHOBBIX KuCIOT. [lpencraBuTenu BBICHINX KapOOHOBBIX KHCIIOT:
CTeapuHOBAas, IMATbMUTUHOBAS, OJICUHOBAs, JUHO/NEBAs, JUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble ¢upsl. ['omonoruueckuii pan, odmas Gopmyna, uzoMepus U HOMEHKJIATYpa.
DuU3nYECKUe 1 XMMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupst. Ctpoenue, ¢puznueckue ¥ XMMHYECKHE CBOICTBA XKUPOB: TUIPOJIHU3 B KUCIOH U
niestouHou cpeae. OcCOOCHHOCTH CBOWCTB KHUPOB, COJCPIKAIIUX OCTATKH HETPEACITbHBIX KHUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpI1a KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, KX MOIOIIEE JCHCTBHIE.

OOmass xapakTepucThuka yriaeBoaoB. Kiaccudukanus yriaeBogaoB (MOHO-, AW- U
nosMcaxapubl). MoHocaxapuabl: TJIOKo3a, (pyKTo3a, TajlakTo3a, pubo3a, ae30Kkcupubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
TJIFOKO3BI:  PEAKIMM C Y4YaCTHEM CIHPTOBBIX U  aJbJCTHJHON TpYIIN, CIOHUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. [IpuMeHeHUE TIIOKO3bl, €€ 3HaueHHE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajabTOo3a U JakTo3a. BoccraHaBiauBarolme U
HEBOCCTaHABIIMBAIONINE aucaxapulbl. ['maponus aucaxapuaoB. HaxoxneHue B mpupone u
npumeHenue. [lomucaxapumbl: Kpaxmaj, TJIMKOTE€H M Iesuioso3a. CTpoeHre MaKpOMOJIEKYJT
KpaxMmaia, TJMKOTr€Ha U IeJUT0Jio3bl. (Du3nuecKkre CBOMCTBA Kpaxmana M LEJUIFOJIO03BI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THMAPOJN3, KAaYEeCTBEHHAs PEaKIus ¢ HOJAOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: TUAPOIIN3, TTOTyYeHHE dPUPOB 1eUTH0NI03b1. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHbIE METO/bl M3YyYEHHsI BEIIECTB M MX MPEBPALIEHUN: PACTBOPUMOCTH
pPa3IMYHBIX CHOUPTOB B BOJIE, B3aWMOJEHCTBHUE OTAaHOJIA C HATPUEM, OKUCIEHHE JTHIIOBOTO
CIMpTa B aibJeruj Ha pacKaIEHHOW MEIHOM MPOBOJIOKE, OKHCJIEHHE STUJIIOBOTO CIHPTa
JTUXPOMATOM Kajusi (BO3MOXKHO HCITOJIb30BAaHNE BHUEOMATEPUATIOB), KAUECTBEHHBIE PEaKIIMU HA
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxkcunom meau(ll)), peakius rmunepruna
¢ runpokcunom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTtBopa TOK03bl ¢ ruapokcunom menu(ll), B3anMonelicTBue kpaxmania ¢ HMOJIOM, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a7a4 110 TeMaM «CrupThl U heHomb», «KapOoHoBbIe KUCIOTHI. CI0KHBIE
UPBD».



A3oTcoaepxkaiiue OpraHnyecKkue coeIuHeHus.

AMUHBI — OpraHW4YecKWe TMPOW3BOAHBIE amMuaka. Kiaccudukamnuss amMHHOB:
anupaTHIECKUEe U apOMaTHYCCKUE; MEPBUYHBIC, BTOPUYHBIC B TpeTU4YHbIe. CTpOEHHUE MOJIEKYII,
obmas ¢opMmyiia, u3oMepusi, HOMEHKJIATypa U (PU3UYECKHEe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anpaTHYECKUX aMHHOB: OCHOBHBIE CBOWCTBA, AJIKWJIMPOBAHHE, B3aMMOJICHCTBHE IMEPBUYHBIX
aMHHOB C a30THCTOM KHUCIOTOU. COoJIM alIKMIIaMMOHHUS.

AHWIMH — IpeACTaBUTENIb aMUHOB apoMaTtrudeckoro psana. Ctpoenue aHuwivHa. B3anmHoe
BIIUSTHUE TPYIIIl aTOMOB B MoJieKyje aHmiuHa. OCOOCHHOCTH XMMHUYECKUX CBONCTB aHWIIMHA.
KauectBennsle peakiiuu Ha aHWIMH. CrHOcOOBI TOJNYYEHHUS M TMPUMEHEHHE anudaTHYECKUX
amuHOB. [loy4ueHrne aHWIMHA U3 HUTPOOCH3071a.

Amunokuciotrsl. Homenknatypa u  wu3oMepus. OTtleibHbIE TPEACTABUTENH O~
aMUHOKHCIIOT: TJIMIMH, anaHuH. OU3NYSCKUE CBOMCTBAa aMHHOKHMCIOT. XHMHUYSCKHUE CBOMCTBa
AMUHOKHCIIOT KaKk aM(OTEpHBIX OPraHUYECKHUX COCIMHCHHH, PEaKIUs TOJUKOH/CHCAIINH,
o0pa3zoBaHHe MENTUIHON CBs3U. bronoruyeckoe 3Ha4eHHE aMUHOKHUCIOT. CUHTE3 U TUAPOIU3
METITHIOB.

benku kak mnpupoansle monumepbl. llepBuuHasi, BTOpUYHAs W TPETHUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JEHATypallus, KaueCTBEHHBIC PEaKkiuu Ha
OeIKu.

OKCIIEPUMEHTAIbHBIE METOJbl M3Y4YEHHUsl BELIECTB M MX IPEBpPALICHUN: pPACTBOPEHUE
OenKOB B BOJIE, ICHATypalusl OCTKOB MPU HArpeBaHWU, I[BETHBIC PEAKIMHM Ha OCNKH, pelIeHue
SKCIIEPUMEHTAIBHBIX 33Jlad M0 TeMaM «A30TCOACpKAIME OPraHUYECKHE COCAUHCHUS» U
«Pacno3HaBaHuE OPraHUYECKUX COCTUHEHUID.

BbicokomosieKkyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUI: MOHOMEp, TOJHUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJMMEpU3ALUHU, CpeAHss MoJIeKyJsipHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHNUN — TTOJIMMEPHU3AIIHS U TIOJTUKOHICHCAITUS.

[Tonumepuslie MaTepHuabl. IInacTmacchl (monMATHIICH, MOJIMIPONUJIEH,
MTOJIMBUHUIIXJIOPUI, TIOJTUCTHPOJT, MOJIMMETHIIMETAKPHIIAT, MOJIMKApPOOHATHI,
nonudTHIEeHTepedTanaT). Y Tunuzanus u nepepaboTka MIacTHKA.

DnacToMephl:  HaTypaJdbHBI KaydyK, CHUHTETHYECKHE Kaydyku (OyTaJIueHOBBIH,
XJIOPOMIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosnokna: HatypasibHBIE (XJIOTIOK, IEPCTh, MIENTK), UICKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tomumepsl  cneruanbHOTO  Ha3HayeHUsi (TeQUIOH, KEBJAp, OSJIEKTPOIPOBOISAIINE
MOJIMMEPHI, OMopasiiaraeMple MOJMMEDPHI).

DKCIepUMEHTaIbHbIE METOABl M3YUCHUS! BEIIECTB M WX IMPEBpAICHUN: 03HAKOMIICHUE C
oOpa3lilaMu MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMAacC, Kay4yKOB, peIIeHHE
AKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Pacmo3HaBaHue miacTMacc U BOJIOKOH.

Pacuérnpie 3amaun.

Haxoxaenre MoJieKyIsipHON (hOpPMYJIbI OPTaHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYISIPHOU (OPMYIbI OpPraHUYECKOTO
coemMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) MPOTYKTOB peaKIUU U/WUIN UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HhOPMYIIBI
OPTraHWYECKOTO BEIMIECTBA HAa OCHOBE €r0 XMMHYECKUX CBOWCTB HWJIM CIIOCOOOB TMOJYYEHUS,
onpeJieJIeHUe A0JIU BbIX0a IPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanusi MexXnpeaIMeTHbIX CBA3€H MpU M3YYEHUH opraHnyeckoid xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK W
MOHSATUMN, TPUHSATHIX B OTAEIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO0me ecTeCTBEHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAydHbIH (akT, rumoresa, Teopwus,
3aKOH, aHaIM3, CHHTE3, KIacCHU(UKalus, HAOIIOJEeHUE, M3MEPEHUE, DKCICPUMEHT, MOJEIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIa, SHEPrETHYECKUM
YPOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSHUE BEIIeCTBa, (PM3MUYCCKHE BEITUUYUHBI,
€IMHHUIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusM, 3KOCUcTeMa, Ouochepa, MeTabOIM3M, HACIEICTBEHHOCTb,
aBTOTPOHBIA M TeTepOTPOHBIM TUI MHUTaHUS, OpoXeHHe, (HOTOCHUHTE3, HIbIXaHUE, OENKH,
YTJICBOIbI, )KUPBI, HYKJIEUHOBBIC KUCIOTHI, ()EPMEHTHI.

['eorpadusi: mosie3HbIE NCKOMTAeMBbIE, TOTLIHUBO.

TexHoIoTHs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO TMTUTAHHUS, MOIOIIME CPEJICTBA,
MaTepuabl U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

B coorBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS Mpeamera «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOUIMMUCS POCCUNCKOM IpakJaHCKON
UJCHTHYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEIEICHHUIO;
HaJIMYME€ MOTHBAllMM K  OOY4YEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOLIECTBE MpPaBUJIAMU W HOPMaMH TIOBEACHUS; HAIUYHE
NIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYphI; CHOCOOHOCTh CTAaBUTH LIEIH U CTPOUTH KU3HEHHBIC
IUTaHBI.

JIMuHOCTHBIE PE3yJIbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIFHOCTH 00YYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa3oBaTenbHON AESTEIHHOCTH.

JIMuyHOCTHBIE PE3yJbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTU 00YYaIOLIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpaskIaHCKOro BOCIIUTAHUS

0CO3HaHMsI 00YYAIOIUMUCS CBOUX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPSIIKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M IPaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YUEOHBIX MIPOEKTOB,
peleHnH yuyeOHBIX M IT03HABATENbHbIX 33/1a4, BHITOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTrUX
IIPU aHAJIN3€ Pa3InYHbIX BUJIOB YUEOHOH I€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEIUI0 OTE€YECTBEHHOMN
XUMUH;

YBaXEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XMUMHH, OCO3HaHMsI TOTO, YTO JaHHBbIE HAyKH €CThb pe3yJibTaT JIMTENbHBIX HaOIIOIEHUH,
KPOINOTJIMBBIX dKCIIEPUMEHTAIIBHBIX TOUCKOB, IOCTOSTHHOTO TPY/1a YYEHBIX U TPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHHH M TMOCIEAYIOIIEM aHajIu3e
HMH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHS;

CIIOCOOHOCTH OIIEHMBAaTh CHUTYallUH, CBSI3aHHbIE C XWMUYECKUMH SBIECHUSIMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh HAa MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIGHMBAaTh CBOE IOBEJACHHE M IOCTYIKHM CBOMX TOBAPUINEH C MO3ULMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIIECTBHI MOCTYIIKOB;

4) popMupoBaHus KyJbTYpbl 310POBbS:



MOHUMAaHUS IIEHHOCTEH 370pOBOTO W 0€30MMacHOro o00pa3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

COOIIO/IEHHsI TIPaBUII OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU, B TPYAOBO J1€ATEIBHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUS TOCJICJCTBUI M HEMPHUSATUS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS AaTKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIBCKOW JIESATEIBHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHEe B pEIICHWH MPaKTUYECKUX 3a/Jad COLMAJIbHOM
HAIPAaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQPEcCHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPY]Ly, JTIOJSM TPyia U pe3yabTaTaM TPYIOBOMN AESITETbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIYaTbHOM TpaeKTOpHUH OOpa3oBaHMs,
Oymymei mpodeccuu U peann3anuy COOCTBEHHBIX KU3HEHHBIX ITUTAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB ¥ MOTpeOHOCTEH 00IIeCTBa;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e7ecO00pa3HOro OTHOIIEHUS K MPHUPOAE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHUS TI100aJTFHOTO XapaKTepa IKOJOTHUUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHON CpEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
PaLMOHATILHOTO MTPUPOI0NOIB30BaAHUS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCIIINX BPEI OKPYKAIOIIEH MPUPOIHON cpee,
YMEHHS TPOTHO3UPOBATh HEONArOMPUATHBIE YKOJIOTMUYECKUE MOCIEACTBUS MPEIITPUHIUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JESATETLHOCTH  DKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHHsSI PYKOBOJICTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOMN M COLIMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHHUS aKTHBHO
MPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd |
0OIIECTBEHHON TIPAKTHKH;

MOHMMAaHUSA CHENU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUU LEIOCTHOTO MPEICTaBICHHUs 00 OKpY KaroleM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHrnr IpoOieM COXpaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSKIAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUH IS COBPEMEHHON IMBUIM3ALNU: B €€
TYMaHHUCTUYECKOW HAIPaBJIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHWM HOBOM 0a3bl MaTepuaibHOU
KYJBTYPbI, B PEIICHUH TII00aTBHBIX MTPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIeBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,



00€CIIeYCHUH YCIIOBHI YCIIEIIHOTO TPYy/Aa U 3KOJOTHYECKH KOM(POPTHOM jKU3HM Ka)KJO0r0 4YjIeHa
00111eCTBA;

eCTeCTBeHHO-Hay‘-IHOﬁ I‘paMOTHOCTI/IZ IIOHUMAaHU S CyH_[HOCTI/I METOOOB II03HaHu,
UCIIOJIB3YEMBIX B €CTCCTBEHHBIX HAayKaX, CIIOCOOHOCTH HCITIOJIb30BaTh MOJydYaeMble 3HAHUS IS
aHamu3a U OOBACHCHMS SIBIICHHI OKPY’KAIOMIEr0 MHpa M MPOUCXOIAIINX B HEM HM3MEHECHHIA,
YMCHI/IH JcJIaTh O60CHOBaHHLIe 3aKJIFOUYCHUS Ha OCHOBEC Hay‘-IHBIX (I)aKTOB U UMCHOIIIUXCA TaHHBIX
C LIEJIbIO MOJTYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO UCIIOIh30BATh XMMUYECKHE 3HAHUS IS PELICHHS TpobieM
B PEaJIbHBIX KU3HEHHBIX CUTYAIUIX;

UHTEpeca K MO3HAHUIO, HCCIICI0BATEIbCKOM JICATCIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAHMH 110 XHMHH B COOTBETCTBHHM C >KH3HEHHBIMHU
OTPEOHOCTAMH;

HHTEpeca K OCOOCHHOCTSM Tpyda B pPa3iMYHbIX cdepax MmpodeccHOoHaTbHON
JIEATETLHOCTH.

METAINPEIJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHHM Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYArOIUXCS MEXIUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUYHbIe OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTeMa, Hay4YHbIH (akT, IPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCClIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHMBEpCalibHble ~ yueOHble  JAeHCTBUS  (TMO3HABaTelbHblE,  KOMMYHHKAaTHBHBIE,
peryisTuBHBIE), oOecreuuBarouie (QopMUpoOBaHUE (PYHKIMOHAIBHOW TIPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIInXCs;

CHOCOOHOCTh  OOYYaloLIUXCsS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MI03HABATENbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMHU.

Ilo3naBaTe/ibHBbIE YHMBePCaJIbHbIE YUeOHbIe 1eHCTBUS

1) 6a30BbIe JJOrMUYecKHUe AeHCTBUS:

CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNeNsATh LENU JEATeTbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUH HUX JAOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIISAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHAaBIMBAaTh KX B3aMMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOIINE MOHITHS JIsl OOBSICHEHUS OT/IETHHBIX (PAKTOB U SBICHUM;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCIIIECCTB U XUMHNYCCKUX peaxunﬁ;

YCTaHaBJIMBATh NPUYNHHO-CICACTBCHHBIC CBA3U MECKAY N3YHYACMBIMU SABJICHUSAMHU,



CTPOMUTH JIOTUYECKHE PpACCYyXkJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PacCMaTPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IPUMEHATh B MPOLIECCE MO3HAHUS MCIIOJIb3YEMblE B XUMHUU CUMBOJIUYECKUE (3HAKOBBIE)
MO/JIeJH, IPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKkass (GopMyna, ypaBHEHHE XUMHYECKOM peakiud — TpUd pPEHIeHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIE IMPEICTABICHUS
JUISL BBISIBJICHUS XaPAKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEILECTB U XMMHUYECKUX PEAKIIHM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLU;

dopMynHMpoBaTh IENTM M 3aJaud  HMCCIEJOBAHHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUECHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb O0OOOIIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIAaHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHUUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOAOB I1I03HAHUS.

3) padora ¢ nunpopmaumeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbE TOCOOMs, pecypchl HTepHera),
aHaTM3UpOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynMpoBaTh 3ampochl M NPUMEHATH pa3jMyYHblE METOAbl IpPU IOHCKE M O0TOOpe
uHpopMalnu, HeOOXOAUMOM [T BBIMOJIHEHHS YUeOHbIX 3aJ1au OMpPeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (pOopMy IpelcTaBieHUs] MHPOPMAIUK (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHUE);

UCMOJIb30BaTh HAyYHBbIM $3bIK B KayecTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOMH
uH(popMaLMel: NPUMEHATh MEXIpeAMETHble ((U3MUecKue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, hopMyIIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISJHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOi TeMbI B X0 TUaora U/uiu JUCKYCCHUH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'II/IpOBaTB CBOH HpCI[J'IO)KeHI/ISI OTHOCUTCJIBHO BBIITIOJIHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C Hpe3eHTaL[HCI>'I PE3yJIbTaTOB MMO3HaBaTeIbHOM ACATCIIBHOCTH, IMOJIYUCHHBIX
CaMOCTOATCIIBHO HWJIX COBMECTHO CO CBCPCTHUKAMU IIPU  BBIIIOJIHCHUU XHUMHUUYCCKOI'O



9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3alu y4eOHOTO MpOeKTa,  (POpMyIupoBaTh BBIBOJBI IO pe3yJbTaTaM MpPOBENEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMS MTO3UIIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMH.

PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelCcTBUA:

CaMOCTOSTENIBHO IIJIAHMPOBATh M OCYIIECTBIATh CBOIO IIO3HABATENIBHYIO NEATEIBHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
IpeylaraéMblii aropuT™M JIeHCTBUN NpU BBIIOJHEHUH Y4E€OHBIX M MCCIEJOBATENbCKUX 3aad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CAMOAHAJIM3a U CAMOOLICHKHU.

MNPEAMETHBIE PE3YJIBTATbBI

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI [0 XMMHUHU Ha yriyOJEHHOM ypOBHE Ha
YPOBHE CpeIHEero oouero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMU» HayuyHble 3HAHUS, YMEHHUS U CIOCOOBI NEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYyallUsiX, a TAaKXKe B PEaJbHBIX JKU3HEHHBIX CUTYyalUsX,
CBS3aHHBIX C XUMUEH.

10 KJIACC

[IpeameTHBIC pE3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XuMHUsD OTPaXKaIoT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTE€ M 3HAYCHUM OPTaHMYEeCKOM XUMHU B
CUCTEME €CTECTBEHHBIX HAayK M €€ POJU B 00ECIeUeHUN YCTOWYHBOTO Pa3BUTHSI YEIIOBEUECTBA B
pelIeHur MPOoOIeM IKOIOTUYECKOM, IHEPreTUYEeCKOW M TMUIIEBONH O€30MacHOCTH, B Pa3BUTHUU
MEIUIIMHBI, CO3/IaHUd HOBBIX MaTEpPHAIOB, HOBBIX HCTOYHMKOB HHEPrud, B OOECIeUeHUU
palMoOHATIBLHOTO MPUPOIONOIB30BaHUA, B (DOPMUPOBAHUM MUPOBO33PEHUSI U OOIIEH KYJIbTYphI
YeNOBeKa, a TakKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
IIPUPOJHOM Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpPAs BKIIOYAECT: OCHOBOMOJIATAOIIUe
MOHATHA — XHUMHYECKHH DJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 000104YKa aTroma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aTOMa, THOpHUIW3allds aTOMHBIX
opOuTanei, WOH, MOJIEKyJa, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEIHLHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIApHAs Macca, MOJAPHBI 00BEM, YIJIEPOJHBIA CKEJNeT,
GyHKIMOHATBHAS TPYINA, PaJuKal, CTPYKTypHBIE (HOpMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (T€OMETpUYECKasi, ONTHYECcKas),
M30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOIA- M a30TCOAEPKALINE
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCTMHEHUS; TEOPHUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MennmeneeBa, Teopusi CTpOCHUS
oprannyeckux BemiecTB A. M. byrnepoBa, 3akoH coXpaHEHUsI MacChl BEIECTB, 3aKOH
COXpPaHEHHUS U TIPEBpAICHHs] DSHEPTUM TPH XUMHYECKHX pPEaKIHsIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUH, MHPOBO33PEHUECKHE 3HAHHUS, JIKAIIHE B OCHOBE IMOHUMaHUSA



NPUYMHHOCTH UM CHCTEMHOCTH XHMHUECKHUX SIBICHUN; TMPEICTaBICHUS O MeXaHHU3Max
XUMHYECKUX pEeaklUui, TEPMOJMHAMUYECKMX M KHHETHYECKHMX 3aKOHOMEpPHOCTAX HX
IIPOTEKaHUs, O B3aMMHOM BJIMSIHMM aTOMOB U TPYINIl aTOMOB B MoOJIEKyJaX (MHAYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opueHTaHThl | 1 Il poxa); dakromornyeckue CBEICHHS O CBOMCTBAX,
cocTaBe, OJyuYeHUHU U 0€30MaCHOM MCIOJIb30BAHNU BaKHEUIIINX OPraHUYEeCKUX BEIIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAyYHbIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJA, IEpepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIATH XapaKTepHbIe MPU3HAKU MOHITHUN, YCTAHABIMBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JUUISl COCTABJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKENIETHBIX) (POPMYIT OPraHuYeCKIX BEIIECTB;

COCTaBJAITh YpPaBHEHUS XHMMHUYECKUX peakUMid U pacKkpelBaTb HX  CYLIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUIl I[OCPEJCTBOM COCTaBJIEHUS AJIEKTPOHHOI'O
OanmaHca ATHX peakUuuid, peakiuil HMOHHOTO oOMeHa IyTEM COCTaBICHHS UX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUII;

U3rOTaBIMBAaTh MOJIEIM MOJIEKYJl OpPraHMYECKHUX BEIIECTB U1 WJUIIOCTpAlUU HX
XUMHYECKOT'0 U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI: yCTaHABIUBATh MPUHAUICKHOCTh U3YYCHHBIX OPraHUYEeCKUX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONpPEAECNEHHOMY KIIACCY/TPYyIIe COeNMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) u mpuBOIUTh TpUBHAIHHBIE HA3BAHUS
JUISL  OTAEIBHBIX TNPEJACTaBUTENEH OpPraHWYECKUX BELIECTB (ITUJIEH, AalEeTWIEH, TOIYOJl,
[JIMLIEPUH, STWICHTJUKONIb, (eHos, (opMalbleru, aueTaabAeru], aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEUHOBAas, NAJIbMUTHHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIINH, TUBUHWII, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHMsI OMNPEAENATh BHJ XHUMUYECKOW CBSI3M B OpPraHMYECKHX
COEMHEHUX (KOBaJICHTHAs! M MOHHAs CBSI3b, G- U M-CBs3b, BOJOPOHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BemectB A. M. bytiepoBa mis oOBbSACHEHHS] 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
AJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJKaJMEHOB, AJIKMHOB, apOMaTHYECKHX YTJIEBOJOPOIOB,
CIIUPTOB, AIbJIETHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXAPHUIOB),
WUIIOCTPUPOBAaTh T'€HETHUYECKYIO CBSI3b MEXKIY HHMMHM YPaBHEHHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX GOpPMYII;

c(OpMUPOBAHHOCTh YMEHHUS TMOATBEPkAATh Ha KOHKPETHBIX NpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KpPaTHOCTH M TUIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YIJIEBOJOPOIHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB MEPepadOTKHU;



C(OPMHUPOBAHHOCTb BIIAJICHUS] CHCTEMOM 3HAaHUM O €CTECTBEHHO-HAy4YHBIX MeETOoJax
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHMH, MOJICIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHATh 3TH 3HAHMUS,

COPMHPOBAHHOCTh ~ YMEHHUS  IPUMEHSATh OCHOBHBIE  ONEpPAlMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalIM3 U CHHTE3, CPaBHEHHE, O00OOIEHHE, CHUCTEMaTH3alluio, BbISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBSA3E€H — /Il U3yUYEHHUsl CBOMCTB BEILIECTB M XUMUYECKUX PEAKLUH;

c(OPMHPOBAHHOCTh YMEHUI: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C MMOHATUSIMH U
IPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4HbIX IpeAMETOB i 0ojiee OCO3HAHHOI'O
IOHUMAaHMs CYHUIHOCTH MaTe€pHajJbHOIO €IMHCTBA MHpA, UCIOJIb30BATH CHUCTEMHbIC 3HAHUSA 110
OpraHMYECKON XUMHUU AJi1 OOBSCHEHUS U NPOTHO3UPOBAHUS SBJICHUM, NUMEIOLIUX €CTECTBEHHO-
HAy4yHYI0 IIPUPOLY;

Cc(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PAcC4€Thl IO XHUMHUYECKUM (opmyram u
YPaBHEHMSIM XUMHUYECKUX pEaKIUil C HCIOJIb30BaHMEM (PU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl M0 HAXOXKICHHUI0O XHMHUYECKOH (HhOpMYJIBI BEIIECTBA 1O M3BECTHBIM MAaCCOBBIM JOJISIM
XMUMHUYECKHX 3JIEMEHTOB, IPOAYKTAM CrOPaHHUs, INIOTHOCTH Ta3000pa3HbIX BELLECTB;

c(OPMHPOBAHHOCTb YMEHH: IPOTHO3MPOBATH, AHAIU3UPOBATh U OLEHUBATH C MO3MLIUH
HKOJIOTHYECKOW O0€30IMacHOCTH IOCIEACTBUS OBITOBOM W MPOW3BOJICTBEHHOH JESITEIBHOCTH
YEJIOBEKa, CBSI3aHHOM C TEepepadOTKON BEIIECTB, HCIOJIb30BATh IOJYyYEHHbIE 3HAHUSA IS
HPUHATHS TPAMOTHBIX PEIIeHUH TPo6IeM B CUTYalLUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUMH: CAMOCTOSITEIBHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIN
HKCIEPUMEHT (IIOJyUYEHHUE U U3yUYEHUE CBOWCTB OPraHMYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJEBOJOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJEPKAIMX OpPraHMYeCKUX BELIECTB,
pellleHHe OSKCIEePUMEHTAIbHBIX 3aJad 10 PACHO3HABAHUIO OPraHMYECKUX BEIIEeCTB) C
coOio/ieHeM TMpaBuil  Oe30macHOro  oOpalleHuss C  BeleCTBaMH M J1abOpaTOpHBIM
o0opyznoBaHueM, (OpMYyJIHUPOBATh LENb HCCIEIOBaHUS, MPEACTABIATh B pa3lIndyHON ¢dopMme
Pe3yNbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOuro/1aTh MpaBUJIa HKOJOTHUECKU 11EJIeCO00pa3HOro MOBEJIEHHUs B OBITY U TPYJIOBOM
JESTEIIbHOCTH B IIEJIAIX COXPAHEHHUS CBOEro 30pOBbs, OKpYXarolled HpUpOIHON cpenbl u
JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OINACHOCTb TOKCHUYECKOI'O JAECWCTBHS Ha JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblch nokaszatess [TIK;

AHAIM3UPOBATh  1€1€COO0Pa3HOCTh  NPUMEHEHHs]  OpraHMYeCKHWX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TI0b3a;

c(OPMHPOBAHHOCTh YMEHMIA: OCYIIECTBIATH IeJICHANPABIEHHBIA IMOMCK XMMHUYECKOH
UHGOpPMALUK B PA3IMYHBIX MCTOYHMKAX (HAaydHas W ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi uHGpopMmanuu, VHTEepHET W [pyrue), KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMallrio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON yueOHOM
3az1ad.
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