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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbIX B DeneparbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHbIE 00pa30BaTeNIbHBIE MPOTPAMMbI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. W3yuyeHuwe mnpeamera,
peannzyeMoe B YCIOBHUSAX AUPPEPEHUHUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K OBICTPO MEHSIOUIMMCS YCJIOBUSM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOydeHus B OpraHu3anusx mpodeccuoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomosaratomumu nosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKaHMsI, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHHUI K YPOBHIO
MOJTOTOBKUA BBIMYCKHUKOB. CBUAECTETLCTBOM TOMY SBJISIOTCS CIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

e uHPOPMAIMOHHO-METO/IMYECKas, pealu3alus KOTOpoM obecreynBaeT MoJydeHue
IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpUBaEeT orpeziesieHue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MarepHuaia, KOJUYECTBEHHBIX M KAuyeCTBEHHBIX €ro XapaKTepPHUCTHK; IOAXOJO0B K
(OpMHUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH O0O0pa30BaTEIbHBIX
JOCTHXKEHUI 00ydJaroluxcsi B paMKaX HMTOrOBOM arrecTaluu B (GopMe €IUHOTro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Tporpamma asst yriyOnEHHOTO U3YUYEHUS] XUMHH:

e yCTaHABIIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHue, 00s3aTeIbHOe I U3YUEeHUs
B paMKax OTHCNBHBIX  Mpo¢uiel, MpeaycMaTpUBaeT  paclpelesieHue U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, pEKOMEHAYEMOT0 ISl U3YYEeHUS
OTJENIBHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKU IOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Ieledl u 3a7ady H3ydyeHus ImpeaMera Ha
yIIIyONEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
o0rmiero oOpa3oBaHus, COJACPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX pEe3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
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(INYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TaKXkKe C y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-II03HABATENbHbIX JEHCTBUN OOYYaIOLIErocss IO OCBOCHMIO COJIEp/KaHUs
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TPEIyCMOTpEHa
MIPEEMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpOBHE OCHOBHOTO 00mIero obOpaszoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaEéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO Mpoduisi 0O0ydIeHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxkeHusmMu DPIOC COO o HazHayeHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBaHHOro o0yueHus Ha
YPOBHE CpeHero obiiero o0pa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha pealn3alyio IMPEEMCTBEHHOCTH C MOCIHEAYIOLUIUM OSTaloM MOJyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHUE TMpeAMeTa «XUMUS» OpPHUEHTHPOBAHO TNPEUMYIIECTBEHHO Ha paclIMpeHue u
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
onpeAenéHHbIi Npopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIENYIOMIETO MOIYyYEHUS
XUMHYECKOT0 00pa30BaHus B OpraHu3alusix mpodeccruonanbHoro oopaszosanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIUTAHUS U COLIMAJILHOTO Pa3BUTHsI 00yUarOIUXCs,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
TpyAa ©  OOOOMIEHHBIX CHOCOOOB  JIEATENIBHOCTH, MMEIOLUMX  MEXIUCIUIUTMHAPHBIH,
HaJIPEIMETHBINA XapaKTep.

CocraBnsitomiuMu  nipeMeTa «XUMHS» Ha YPOBHE YIIyOJIEHHOIO H3Y4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpKaHUs ATUX KYpCcOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojioxeHuss @PI'OC COO o pazanuusx 6a30Boro u
yray0nEHHOrO ypOBHEN U3yUeHUS MpPEaMETa.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAaHUHM IOJIy4aeT ONPENEIIEHHOE TEOPETHUECKOE
JIOTIOJIHEHHE,  [IO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIui  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa oOecredeHa
BO3MOXHOCTh 3HAYUTEIHHOIO YyBEIMUYEHHs 00bEMa 3HAaHUH O XMMHUYECKHX DJIEMEHTaxX |
CBOWCTBaX MX COCJMHEHUH Ha OCHOBE PACIIUPEHUS U YIIIyOJeHMs MPEJCTABICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoguieckoro 3aKkoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJIEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOUKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN Npu e€ oOpa3oBaHUU U pa3pyLICHHH, a TaKkKe C
TOYKH 3pEHUs MexaHu3MoB e€ oOpa3zoBaHus. M3ydeHwe THUMOB peakuil JOMOJIHAETCS
(dbopmMHpoBaHUEM NPEACTAaBICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMueckod XMMHMM INpU PACCMOTPEHHUU pEaKLMOHHOMN
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CITOCOOHOCTH COCTMHEHUN yIensIeTcsi 0c000€ BHUMAHKE BOIIPOCcaM 00 AIEKTPOHHBIX A (deKTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.
Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJEepKAaHHWE KYPCOB XMUMHHU YTIyOJIEHHOTO YpOBHS
U3YYEHHUS Ui KJIAccoB ompeaenéHHoro mnpoduis (rmaBHbIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHUH K 00Iel cucTeMe MpeIMeTHbIX 3HaHUN) OKa3bIBalOT BIUSHUE CMEXKHBIC
npenMeTsl. Tak, Hampumep, B COJACPKAHHH TMPEAMETa I KIACCOB XHUMHUKO-(DH3MYECKOro
npoduns 0obIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHThI Y4eOHOTO MaTrepuaia 1mo oomei XuMHuu.
[Ipy u3yueHum mpenMera B JaHHOM CcIy4yae akLEHT OylIeT ciejlaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonekynsipHast Teopus B (HU3WKE), 3aKOHBI COXPAHEHUS MAacChl W DHEPIHH, 3aKOHBI
TEPMOJIMHAMHKH, HIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U APYTOE.
B 10 e Bpems B coaep:kaHUU MpeaIMeTa Ui KJIacCOB XUMUKO-OHOIOrHYeCKOro mpodus
OombIIMI yAETBHBIN Bec OyIeT UMETh OpraHuyecKas XuMmus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB JIJIs1 60siee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpPraHU3alny KIETKH KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOWM BXOIAT, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JMMU/bL, OCJKH, YTJIeBOMAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUS O COCTaB€ M CBOWCTBAxX MpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3YYEHUS CYIIIHOCTH MPOLECCOB (DOTOCHHTE3a, IbIXaHHsI, TUIEBAPECHUSI.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUHM U3yueHUe mpeameTa
«Xumus» Ha YrayOn€HHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C Y4eOHBIMU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0mactell «EcTeCTBEHHO-HAYUHBIC ITPEIMETHI,
«MaremaTtuka u uHpopMaTHKa» u «Pycckuil A3bIK U IUTEPATYpay.
[Tpu uzyyennn ydyeOHOTo mpeamera «XHUMHs» Ha YIIyONIEHHOM YpPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKOW NEATEIPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PemieHue 3Toil 3aiaun Ha yriayOJIE€HHOM YpOBHE M3y4YeHUS
peaMeTa mpeArnoaraeT peajn3auio TakuX ene, Kax:
e (opmupoBaHUE MPEICTABICHUN: O MaTEpUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
¥ TI0O3HABAEMOCTH SIBIEHUH TIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Bemymel posm B 00ECIeYeHUH yCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA: B PEIICHUU
npoOJeM SKOJIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUaloB, HOBBIX HCTOYHUKOB DJHEPTrUHU, B
o0ecrieyeHUH  palKOHAJIBLHOTO MPUPOJIOTIOTH30BAHUS, B (dhopmMupoBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYpHhI YeJIOBEKa, a TAK)KE IKOJIOTUIECKA 000CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3I0POBBIO U IIPHPOTHON CpPeJIe;

® OCBOCHHME CHCTEMBl 3HAHMH, JISKAIIMX B OCHOBE XUMHUUYECKOH COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TOHITHHA, 3aKOHOB H
TEOpUN XWMHUHU, COBPEMEHHBIX IPEACTABICHUI O CTPOCHHUU BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJMHAMHYCCKHX W KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYICCKUX
peaKIuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOpAX M JAHUCIEPCHBIX CHCTEMaX, 00 00mmx
HAYYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e (¢opMHupoBaHHE Yy OOyYaOIMIMXCS OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHUMHYECKHX 3HAHWHM JUisi OOBSCHEHHWS KIIOYEBBIX HACH U mpobiem
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COBPEMEHHOM XUMUU, A7 OOBSCHEHUS M TMPOTHO3UPOBAHMS SIBICHUN, HMEIOIIMX
€CTeCTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0e30MacHOCTH MOCEACTBUI OBITOBOM M MPOU3BOJICTBEHHOM AEATEILHOCTH YEIIOBEKA,
CBA3aHHOM C XHMMHMYECKHM TPOU3BOACTBOM, HCIIOIB30BAHUEM U IepepadOTKOn
BELIECTB;

e yrayOJeHHe MpeJICTaBICHUM O HayyHBIX METOAaX IO3HAHUS, HEOOXOAMMBIX JUIS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
ABIICHUN, MMEIOIIMX MECTO B MPUPOJE, B NPAKTHUUECKON MAESITEIbHOCTH H
MOBCE/IHEBHOM JKHU3HH.

B 1uane peanuzamuM TEpBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro O0IIero oOpa3oBaHUS IPU U3YYEHUHU IpeaMmeTa «XUMHUs» Ha
yriayO0iIE€HHOM YpOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKUE IIeNU U 3a/1a4H, KaK:

e BOCIHTaHHE YOEKAEHHOCTH B TIO3HABAEMOCTH SIBICHUH MPHUPOJBI, YBAXKCHHS K
MPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIECIOBAHHUA B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHUBAIMM K OOYYEHHMIO M MO3HAHHIO, COCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00IEYEIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATEIIbHBIX HWHTEPECOB, HHTEUIEKTYaJIbHBIX W  TBOPYECKHX
CrocoOHOCTEH 00yJarommxcsi, GOopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMoO0pa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMIO KaK YCIOBUIO YCIICUITHON
npodecCHOHaNbHOM U OOLIECTBEHHOW NEATEIbHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3JI0pOBbIO U MOTPEOHOCTH B 310pOBOM 00pa3e >KHU3HU;

e (opMupoBaHME YMEHUIl M HaBBIKOB pa3yMHOr0 IPHPOJOINOJIB30BaHMS, pPa3BUTHE
HKOJIOTMYECKON  KYJIbTypbl, NpPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-TOJIE3HON
DKOJIOTUYECKOH JESATENBHOCTH.

OOmee 4uCiIO YacoB, NMPEIYCMOTPEHHBIX I M3Y4YE€HUS XMMHUU Ha YIIIyOJ€HHOM YpOBHE
cpenHero obmiero odpazoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 yvaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZleno).
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COAEPXKXAHUE OBYUYEHUA

10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHUE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aToMa yriepoja. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCIUHEHUSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsi3u. OnuHapHas, ABOWHAs M TpoitHas cBs3b. CrmocoObl pa3pbiBa CBsi3ed B MOJIEKYJIax
opraHuueckux Bemiects. [lonsTue o cBOOOIHOM paauKale, HyKIeo(uiie u AeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bBytiepoBa u coBpemMeHHbIE
IIPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUU CTPOEHUSI OPraHUUYECKUX COEAUHEHUN.
Monekynspusie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKejleTtHad. M3omepus. Buael u3omepuu: CTpPYKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKynax OpraHWYeCKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o kiaccudukanuu opranndeckux Bemiects. [loHsTHe o GyHKIIMOHATBHON
rpynme. 'omonorus. ['omonoruueckue psapl. Cucremarnueckass HOMEHKIIATypa OPraHUYEeCKUX
coenurenuiit (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcoOeHHocT M KilaccUpUKalWsg  OpraHMyeckux  peaknuil.  OKuciauTenpHo-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME M  TOPEHHUE),
KOHCTPYUPOBAHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesoaopoasl.

Ankanbl. 'oMonorudeckuii psii ajakaHoB, oOmiast ¢hopMmysia, HOMEHKJIATypa U U30MEpHS.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP°-TMOPHAU3ALMSA ATOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJIKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs, N30MEPU3ALUH, TETUIPUPOBaHUS,
LIUKIU3aluy, THpOJIN3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
PaaMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenue B mpupose. CriocoObl OTydyeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomMepus. OCOOEHHOCTH CTPOEHHS U
XUMHUYECKHX CBOMCTB MasbIX (ILMKJIONPOINAH, HMKIOOYyTaH) M OOBIYHBIX (LMKIIOMEHTaH,
IUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOTy4YeHUs U IPUMEHEHHUE [IUKI0aIKaHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOuias Gopmysia, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHE MONEKY] aJlKeHOB, SP°-THOpUIM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- U n-cBsa3u. CTpyKTYpHas U TeoMeTpuueckas (Iiuc-TpaHc-) usomepus. dOusznyeckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMsS, 3aMEIICHHS B 0-
MOJIO’KEHUE TPHU JIBOMHOM CBSI3M, MOJUMEpU3aUMM U OKucieHus. [IpaBuimo MapkoBHHMKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHHUS 1 IPUMEHEHHE AITKECHOB.
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Anxanuensl.  Knaccugukanumss — ankagueHoB — (CONpPSDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHbIX IueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanuss conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHUS, TUMEPHU3alMU U TpUMepU3aluu, okuciaeHus. KucioTHele cBONCTBA alKHHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa ¥ U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH3071a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEeHTHPYIOLMIEM IEHCTBUU 3aMECTUTENCH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrusie HedTsHbIE ra3el. HedTs u e€ mpoucxoxxaenue. KameHHbIH
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HHUTPOTPYIIy, LHAaHOTPYIIy, aMuHOrpymmy. [leificTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTH/eHa C aMMHAayHbIM pPacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHApYXEHHE YIiepo/ia U BOJAOPOJa B OPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuil psj, oduas Gpopmyina, ©30MepHsi, HOMEHKJIATypa U KIacCUPUKALIHSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJIEHCTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeEJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.
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[Tpocteie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (HU3UYECKUX M XUMHYECKUX
CBOJNCTB.

MHOroaroMHbl€ CIHUPTHI — 3TUJICHTVIMKONb W TAULEpUH. DU3HUECKUEe U XUMHUYECKUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakuii HykJIeopMIbHOTO 3aMenieHus. JlelicTBue Ha opraHu3M denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha Qeron. TokcmdHocTh ¢eHona. CrocoObl MoMydeHHWs W MpUMEHeHHne (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MeEpUsl M HOMEHKJarypa. PU3MYECKHME CBOWCTBA AJBJIETUJIOB M KETOHOB. XHWMHYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KUCIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMICTBa, peakius STepuuKaiuu, peakiuuu c
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucHOT. [IpencraBuTenu BBICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie »¢upsl. ['oMonoruueckuit psa, obmas Gopmyna, u3oMepus U HOMEHKIATypa.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpBI B IPUPOE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
@dusnyeckue CBOMCTBA M HaxoxaeHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJACTMIHON TpYI, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxapo3a, MajabTo3a U JakTo3a. BoccraHaBnuBarolmue u
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOMCTBA KpaxMmalia: THIPOJIN3, KAYECTBEHHAs PEaKIUsi C MOJOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: THAPOIIN3, MOTydeHHe d3(PpUpoB 1emTton03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).
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OKCIIEpUMEHTAIbHbIE METO/bl M3YyYEHHs BELIECTB M MX IMPEBPAIICHUI: paCTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJE, B3aMMOJECHCTBHE ITAHOJIA C HATPUEM, OKUCIEHUE 3THIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpaeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepuna
¢ rugpokcuiom menu(Il), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), BzaumonelicTBue Kpaxmana ¢ MOJIOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «CrupThl U (enounby, «KapOoHoBbie KUCTOTHI. ClIOXKHbBIE

3upbI».
A3oTcojepKaiiie oprannieckne coenHeHusl.
AMUHBI — OpraHWYeCKHe TMPOW3BOJAHBIC amMuaka. Kiaccudukamuss aMHHOB:

annpaTUUecKue U apoMaTUYeCcKHe; epBUYHbIC, BTOPUYHbIE U TpeTUuyHble. CTPOEHUE MOJIEKYII,
obmas (opmyna, u3oMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWINH — OpeJCTaBUTENIb aMUHOB apoMaTHuecKoro psja. CtpoeHue anuwivHa. B3anmHuoe
BJIMSIHUE TPYII aTOMOB B MoJjeKyje aHwiInHa. OCOOEHHOCTH XMMMYECKMX CBOWCTB aHMJIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenknatypa u  usoMmepus. OTnaenbHble NPEACTaBUTENIN  O-
AMHHOKHUCIIOT: TJIMIMH, anaHuH. duznuyeckue CBOWCTBA aMUHOKHCIOT. XMMHUYECKUE CBOICTBa
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buosornueckoe 3HayeHHe aMUHOKUCIOT. CHHTE3 U TMAPOJIU3
HENTUIOB.

benku kak mnpuponHsle monuMepsl. IlepBuyHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKclepUMEHTalbHbIE METOJIbl M3YYEHHUS BEIIECTB M HUX MpPEeBpaIleHUil: pacTBOpPEHUE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (MONMATUIIEH, MOJTUMPOTIUIIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHEL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).
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DKCrepUMEHTAIbHBIE METO/bI U3YYEHUs BEUIECTB M MX MPEBpAllleHUH: O3HAKOMIIEHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiekyasipHON (popMysIbl OPraHUYECKOr0 COSTUHEHUS 10 MAaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MIPOYKTOB pEaKIIMU /WM UCXOJHBIX BEIECTB, YCTAHOBJICHHE CTPYKTYPHOU (popMyIibl
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanmzanus MexnpeaMeTHbIX CBSA3EH NMPU MU3Y4EHUU opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HMCIHOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mye ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIW3, CUHTE3, Kiaccu(ukanus, HaOJIIOJeHHE, HW3MEpPEHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€MHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOoMorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B coorBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeameTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero obpazoBaHus
BBIJICTICHBI CJIETYIOIINE COCTABISIONINE: OCO3HAHUE O00YUYaIOUIMMUC POCCUIICKOM IrpaXKaaHCKOU
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEIIECHHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYarolIuXcs
PYKOBOJICTBOBATbCA MPUHATHIMH B OOIIECTBE MpaBWJIAMU W HOPMAaMM IOBEICHUS; HaJIUuue
MIPABOCO3HAHUS, SKOJOTHYECKON KYJIbTYpbI; CIIOCOOHOCTh CTAaBUTH II€JIM M CTPOUTH KU3HEHHbIE
IUTaHBI.

JIMYHOCTHBIE PE3ybTAThl OCBOCHUS INpenMeTa «XUMUS» OTPakaroT cPOpMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENbHOCTH 00yUYalolUXcs B MPOIlecce peann3aun
00pa30BaTeNbHOI 1eATeIbHOCTH.

JIMYHOCTHBIE PE3ybTAThl OCBOCHUS IMpenMeTa «XUMUS» OTPakaroT cPOpMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIEHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHO 1eATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YYEOHBIX NMPOEKTOB,
pelIeHny yueOHbIX U IT03HABATENbHbBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPU aHAJIM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMUH;

yBa)KE€HHUsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUHM U TMPAKTHUYECKOTO MPUIIOKEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HIJUTENbHbIX HAOIIOJACHUMH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIIbHBIX TOUCKOB, TOCTOSTHHOTO TPpYAa YYEHBIX U MIPAKTHKOB;

MHTEpECA M II03HABATEJIBHBIX MOTHMBOB B IIOJIyYEHHH M IMOCIEAYIOIIEM aHAJIU3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMUYECKUMHU SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

FOTOBHOCTH OIIEHMBAaTh CBOE IOBEJICHHE W MOCTYNKH CBOMX TOBApHUINEH C MO3UIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;
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coOroIeHnsT TIpaBUJI 0€30IMMaCHOTO OOpaIlleHUs] C BEIIeCTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPHUBBIUCK (YHMOTPEOJCHUS aJKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITCIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYECKOT0 BOCITUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOAMMOCTH WCIIOIB30BAHUS JTOCTHXKCHUM XUMUU JJIS PEIICHHUS BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPAILATD HX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(hoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHOW POJNIM B CO3/IaHWM HOBOM 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TII00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTIEITHOTO TPYJAA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHA KKIOTO YjIeHa
00111eCTBA;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS
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aHaM3a U OOBSCHEHHsS SIBICHUH OKPYKAIOIIETO MHpa M TPOHCXOIIIINX B HEM W3MEHEHHIA,
yYMEHHUS JiejaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LIEJIbIO MOJTYYCHHS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPA30BAaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSM Tpylda B pa3UyHBIX chepax mpodecCHOHATBHON
JCSITeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yiIbTaThl OCBOSHHUS MPOTPAMMBI 110 XMMHH Ha YPOBHE CPEIHErO
o0mrero oOpa3oBaHuUs BKIFOYAIOT:

3HAYMMBbIC JUIS (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILUINHAPHBIC
(MeXTpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crieruUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepwus, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTeMa, HayuyHbId (aKT, MPHUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIpYyTHE);

YHHUBEpCATbHBIC yueOHbBIe JIeHCTBUS (TTo3HaBaTebHBIC, KOMMYHHKATHBHBIC,
perynsTuBHbBIC), oOecreunBaronye (GopMupoBaHUE (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOy4alolUXCsl  HCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAIbHON NPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YueOHbIE 1eHCTBUS

1) 6a30Bble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh IEeNN JeATeTbHOCTH, 3a/laBas HapameTpbl U KPUTEPHH WX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBILIUICHUS: BBIIEIAThH
XapakTepHble TMPU3HAKKM TOHATHH M yCTaHaBIMBAaTh KX B3aUMOCBS3b, HCIIOIb30BAThH
COOTBETCTBYIOIINEC MMOHATHA OJI 06T)$ICH6HI/ISI OTACIIbHBIX (baKTOB u SIBJ'IGHI/If/'I;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA Knaccn(bm(aunn BCIIIECTB U XUMHNYCCKHUX peaxum‘fl;

yCTaHaBIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3M MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH IJIOTUYECKUE pACCYKICHHUS (MHIYKTHBHBIC, JACAyKTHUBHBIC, IO aHAJIOTHH),
BBIABJIAATE 3aKOHOMCPHOCTH U IMMPOTHBOPEUYHA B paCCMAaTPUBACMBIX SABJICHUAX, (1)OpMYJ'H/IpOBaTI)
BBIBOJIbI U 3aKJIFOUYCHU S,

MNPUMCHATH B HNPOLUCCCC MO3HAHUA HUCIOJB3YCMBIC B XUMHUHN CHUMBOJIMYCCKUC (3H3.KOBI>I€)
MOJIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOI) SJIEMEHTA,
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XUMHUecKkass (opMyna, ypaBHEHHE XUMHUYECKOM peakuud — NpU peIIeHUuH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
MPOTHO3MPOBATh €r0 pe3ylabTaT, (OpMYyIUpOBaTh OOOOIIEHUS ¥ BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOJOB pEHICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAS
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIpaBOuHble mocobus, pecypcsl VHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMaLuu, HEOOXO0AUMOM J1JIs BBIIIOJIHEHUS YUE€OHBIX 3a/1a4 ONPEAEIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIH $3bIK B KayecTBE CpEACTBA INpU paboTe ¢ XUMUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY chynchaeMoﬁ TCMBI B XO0AC Auajaora /U JAUCKYCCHU,
BBICKAa3bIBaTh UJICH, (I)OpMy.TII/IpOBaTB CBOM NPCHJIOKCHUA OTHOCUTCIIbHO BBIITIOJIHCHUA
HpCIlHO)KCHHOﬁ 3aaa4uu;

BBICTYIATh C MpE3EHTAIMel pe3yIbTaTOB IMO3HABATEIHHOM NEATETLHOCTH, MOJYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPH BBITIOJIHEHHUH XHUMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYEeCKOH pabOThl MO WCCICIOBAHUIO CBOIMCTB W3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTo MPOeKTa, U (POpPMYITHpPOBATH BBIBOJBI MO pPE3yiIbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MO3UIINI B X0J1e 00CYXICHH 1 OOMEHa MHEHUSIMH.
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PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSITEJIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeiaraéMplii aIrOPUTM JEUCTBUN IPU BBHIIOJHEHUM YYEOHBIX M MCCIIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJIy4YeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYILIECTBIIATH CAMOKOHTPOJIb AE€ATEIbHOCTU HA OCHOBE CAMOAHAIN3a U CAMOOLCHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMUU Ha yriyOJIEHHOM YpOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydHbIE€ 3HAHUS, YMEHHUS U CIIOCOOBI JEWCTBUN IO OCBOCHHIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHMIO
3HAHUM B PA3JIMUYHBIX Y4YEOHBIX CUTYyalUsX, a TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHMM NpPEAMETHBIE PE3YJbTaThl MPEACTABIEHBI 110
roJilaM U3y4eHHs.

10 KJIACC
[IpenMeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»

OTpaXaroT:

c(hOPMHUPOBAHHOCTh NPEICTABICHUNH: O MECT€ M 3HAYCHWH OPraHUYECKOW XUMHU B CHCTEME
€CTECTBCHHBIX HayK M €€ pojau B OOECIEYCHHWH YCTOWYMBOTO PAa3BUTHSI UEJIOBEUYECTBA B PELICHUU
npo0JIeM SKOJIOTHYECKON, SHEPreTHIECKON 1 MUILEBON 0€30aCHOCTH, B Pa3BUTHH MEAULINHBI, CO3AaHUH
HOBBIX  MAaTepHajoB, HOBBIX  HCTOYHHKOB  BSHEPrud, B  OOECIEYEHHUH  PALHMOHAILHOTO
NPUPOAOIONb30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHHS M OOIIEH KyJIbTYpbl YEJIOBEKa, a TaKKe
9KOJIOTMYECKH 000CHOBAaHHOI'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOAHOMN Cpeae;

BIaJICHUE CHUCTEMON XMMHYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIlNe MOHATHS —
XUMHAYECKUH BJIEMEHT, aToM, SApO M 3JEKTPOHHas 00oJiouka aToma, s-, p-, d-aTOMHbIE OpOHUTAJIH,
OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aToMa, TMOpUAM3alisl aTOMHBIX OpOWTanei, MOH, MOJEKYyIa,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIEHOCTh, CTENEHb OKHCIEHMS, XUMHUYECKas CBA3b, MOJb, MOJSpHas
Macca, MOJSAPHBIM OOBEM, YIIIEpOAHBIH CKeleT, (PyHKIMOHAJbHAs TIpyIa, pajuKkal, CTPYKTypHBIE
dopmynbl (pa3BEpHYThIC, COKpaIIEHHBIE, CKEIETHBIEC), U30MEpHs CTPYKTYpPHAas W TPOCTPAHCTBEHHAS
(reomerpudeckas, ONTUYECKasi), N30MEPhI, TOMOJOTHYECKHHA Ps/I, TOMOJIOTH, YTJIEBOIOPOAbI, KUCIOPOI-
M a30TCo/ep)Kalllie OpraHWMYecKWe COEAWHEHHS, MOHOMEp, TIOJHMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHNS; TEOPHH, 3aKOHBI (epuoaudecknii 3akoH /1. . Menneneesa, Teopus
CTpoeHHsI opraHndeckux BemecTB A. M. byTnepoBa, 3aKOH COXpaHEHHS MAacCChl BEIIECTB, 3aKOH
COXpaHEHUS W TPEBpAIEHHs] YHEPTHH NP XUMHYECKHUX PEAKIUIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUN
S3BIK XUMHUH, MUPOBO33pEHYECKHE 3HAHWS, JIEXKAIIME B OCHOBE IOHUMaHUSI MPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBJICHWIA; MPEACTABICHUA O MEXaHM3MaX XUMHUYECKHX DPEaKIHi, TEPMOAMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX WX MPOTEKaHUs, O B3aMMHOM BIHSHHHM aTOMOB W TPYII aTOMOB B
MOJIEKYyJIax (MHAYKTHBHBIH U Me30MepHbId A dexTsl, opueHTanTsl | u Il poma); daxrtomornveckue
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJYYCHUH U 0€30MacHOM HCIOJIb30BAHUH BRKHEHIIUX OpPraHHYECKHUX
BEIICCTB B OBITY W MPAaKTUYECKOW JICSITEIBHOCTH YeIOBEeKa, OOIIMX HAyYHBIX MPUHIMIAX XUMUYECKOTO
MIPOM3BOJICTBA (HA IIPUMEPE MTPOU3BOJICTBA METAHOIA, TePepadOTKH HEDTH);
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c(OpMHPOBaHHOCTh YMEHHH: BBIABIATH XapaKTEpHbIC MPU3HAKW TOHATHH, yCTaHABIMBATH HX
B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE MOHATHSA MPU ONMHCAHWU COCTaBa, CTPOECHUS M CBOWCTB
OpPraHUYEeCKUX COECJUHEHUN;

c(OpMHPOBAHHOCTH YMEHHIA:

HCIIOJIB30BaTh XUMUYECKYH) CHMBOJIUKY JUISI COCTAaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYJ OPraHMYECKHUX BEIIECTB;

COCTaBIISITh yYPAaBHEHMSI XMMHMYECKHX PEaKIUil U PacKpblBaTb UX CYIIHOCTb: OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAaKLUUil TOCPEACTBOM COCTaBJICHHUS OJIIEKTPOHHOro OamaHca 3THUX peakiui,
peaknuii HFOHHOro 0OMeHa MyTEM COCTaBIICHHS MX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHHIA;

U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHUYECKUX BELIECTB JUIS WIUIFOCTPALMHM UX XMMHUYECKOrO U
IIPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpMHPOBAaHHOCTh YMEHHWI: YCTaHABIMBATh MNPHHAMICIKHOCT H3YUYCHHBIX OpPraHUYeCKUX
BEIICCTB IO WX COCTABY M CTPOCHHUIO K OMNpPENeIEHHOMY KIacCy/TpyIlle COCIUHEHHWH, NaBaTh UM
Ha3BaHua 1o cucremarndeckoil HomeHknarype (IUPAC) um mpuBoguTh TpuUBHANIbHBIC Ha3BaHUS IS
OTJIENbHBIX IMpEJCTaBUTENe OpraHMYecKUX BEIIeCTB (ITWIEH, aleTWiIeH, TOIYyoJ, TJUIepHH,
STHJICHIJIMKOIb, (eHos, (opMalbAeruy, ameTalbJeru]], ameToH, MypaBbHUHAas KHCIOTa, YKCYCHas
KHCJIOTa, CTEapHHOBAs, OJICMHOBAs, MAIbMUTHHOBAs KUCIOTHI, TVIMIHH, AAHUH, MalbTo3a, (pPyKTO3a,
AQHWIWH, TUBUHUII, U30TIPEH, XJIOPOMIPEH, CTUPOI U APYTHE);

c(OpMHUPOBAHHOCTh YMEHHUSI ONPEAENIATh BUJ XUMHUECKOH CBS3M B OPraHUYECKUX COCIMHCHHUSX
(xoBaJIeHTHas U HOHHASI CBSI3b, G- U T-CBSI3b, BOJIOPOIHAS CBS3b);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATH MOJI0XKEHHUSI TEOPUN CTPOCHHS OPIaHUYECKUX BELIECTB A.
M. bytnepoBa it 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHE, (HU3MUYECKHE W XHUMHUYECKHUE
CBOMCTBA THUNHWYHBIX MPEACTAaBUTENEH pa3IMYHBIX KJIACCOB OPraHMYECKMX BEIIECTB: AJIKAHOB,
[UKJI0AJKaHOB, AJIKEHOB, AJIKAJINEHOB, AIKHHOB, apOMaTHYECKUX YIIIEBOAOPOOB, CIIUPTOB, albAETHIOB,
KETOHOB, KapOOHOBBIX KHCIJIOT, NMPOCTBIX M CIJIOXHBIX 3(UPOB, )KUPOB, HUTPOCOEAMHEHUH M aMUHOB,
AMHHOKHCIIOT, OEJIKOB, YIJeBOAOB (MOHO-, IW- U IOJMCAXapHIOB), WUTIOCTPHPOBATH T'€HETHYECKYIO
CBA3b MEXJIy HHUMH YpPaBHEHHMSIMH COOTBETCTBYIOIIMX XHUMHUYECKHX PpEAKIUH C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHUPOBAHHOCTh YMEHHS MOATBEPKIaTh HAa KOHKPETHBIX NPHMEPax XapakTep 3aBHCUMOCTH
PEaKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCIWHEHUH OT KPaTHOCTH M THIIA KOBAJEHTHOH CBA3U (O- U
T-CBSI31), B3aUMHOT'O BJIMSTHUS ATOMOB U TPYIIII aTOMOB B MOJIEKYJIaX;

c(OpMHPOBAHHOCTh YMEHMS XapaKTE€pU30BaTb HCTOYHHUKH YIIIEBOJOPOAHOTO CHIPbS (HE(TH,
NPUPOAHBIA Ta3, yroib), CHOCOOBI €ro mnepepaboTKHM M MNPAKTUYECKOE NPUMEHEHHE NPOSYKTOB
nepepaboTKy;

c(hOpMHUPOBAHHOCTH BIIAJCHUSI CUCTEMON 3HAHMI O €CTECTBEHHO-HAYYHBIX METO/AaX MO3HAHMS —
HaOJIIOEHNH, W3MEPEHUH, MOJEIUPOBAHUH, HKCIEPHUMEHTE (peaJbHOM M MBICIIEHHOM) M YMEHHS
MPUMEHATH 3TH 3HAHUS;

c(OpMHPOBAHHOCTh YMEHHS NPUMEHSATh OCHOBHBIE OIEPALlMM MBICIUTEIBHON AEATEILHOCTH —
aHallM3 W CHHTE3, CpaBHEHHE, O0O0OIIEHWe, CHCTEeMATH3aIMIO, BBISBICHUE NPUYNHHO-CIIEICTBEHHBIX
CBSI3€M — ISl U3YUYEHHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIINA;

c(hOpMHPOBAaHHOCTh YMEHHI: BBISBIATH B3aUMOCBSI3b XUMHUYECKHX 3HAHWH C TOHATHAMH U
MIPEJICTABICHUSIMU JPYTUX ECTECTBEHHO-HAYYHBIX MPEAMETOB JUIs OOJee OCO3HAHHOTO ITOHMMAaHUS
CYIIHOCTH MaTEPHUAJILHOIO €IMHCTBA MHMpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110 OPraHUYECKOH XUMHHU
JUTSE OOBSICHEHHS M IPOTHO3WPOBAHUS SIBICHUH, MMEIOINX €CTECTBEHHO-HAYYHYIO IPHPOY;

c(hOpMHPOBAaHHOCTh YMEHHUI: MPOBOAUTH PACUETHI MO XUMHUYECKHM (OpMyllaM M ypaBHEHUSIM
XUMAYECKHX PEeaKIid C WCIOJNb30BaHHEeM (U3NYECKUX BEIMYMH (Macca, 00bEM Ta30B, KOIUYECTBO
BEIIECTBA), XapPaKTEPU3YIONIMX BEHIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACU€Thl IO HAXOXKJIECHHUIO
XUMAYECKOH (OPMYJIbI BEIIECTBA 110 U3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX JJIEMEHTOB, MPOYKTaM
CrOpaHusl, INIOTHOCTH I'a3000pa3HbIX BELIECTB;
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c(OpMHPOBaHHOCTh yMEHHI: MPOTHO3MPOBaTh, AHAIM3UPOBAaTb W OLECHUBATH C TO3UIHHA
9KOJIOTHYECKON O€30MacHOCTH TMOCIENCTBHA OBITOBOM M IMPOU3BOJACTBEHHOW NESITEIBHOCTH YEJOBEKa,
CBSI3aHHOH C TepepabOTKOM BEIECTB, MCHOJIb30BaTh MOITYYEHHBIE 3HAHMS UIS MPHHATHS TPAMOTHBIX
peleHnii TpoOJieM B CUTYalUsIX, CBSI3aHHBIX C XUMUEIH;

c(OpMHPOBAHHOCTh yYMEHHUH: CaMOCTOSATENBHO IUIAHUPOBAaTh M NPOBOAWTH XUMHUYECKHH
9KCHEPUMEHT (MOJY4YeHHE W H3YyYeHHE CBOWCTB OpPraHMYECKMX BEIIECTB, KAueCTBEHHBIC pEaKIUU
YTIEBOJOPOIOB PA3NUYHBIX KJIACCOB U KHCIOPOJCOJAEPXKAIIUX OpPraHMYECKUX BEIECTB, PpELICHHE
9KCHEPUMEHTANBHBIX 3a/ad MO0 paclo3HABaHUIO OPraHMYECKHX BEIIECTB) C COOJIIOJCHUEM IPaBHII
Oe3omacHOro oOpalIeHus] C BEIIECTBAMHU M J1a0OpaTOPHBIM 000pydOBaHUEM, (QOPMYIUPOBATH ILIEIb
UCCIIEIOBAaHUs, MPEACTaBIATh B PasNMuHOH (opme pe3ynbTaThl SKCIEPUMEHTa, aHaJU3HpOBaTh U
OILIEHHBATh X JOCTOBEPHOCTH;

c(OpMHPOBAHHOCTH YMEHHIA:

coOmoaaTh TpaBWiIa DKOJOTMYECKH LENecOO0pa3sHOro TMOBEACHHsS B OBITY M TPYAOBOU
JIeATEIbHOCTH B LEJISIX COXPAHEHHs CBOETO 37I0POBbs, OKPY>KaroIel MpUPOAHOI Cpebl U TOCTHKEHUS e€
YCTOMUYUBOI'O Pa3BUTHSI;

OCO3HaBaTh OIACHOCTh TOKCHYECKOIO JEWCTBUS Ha HKHUBBIE OPraHU3Mbl OMPEIEIEHHBIX
OpraHUYECKUX BEIIECTB, MOHUMAs CMBICI mokasarens [TK;

aHATM3UPOBATH 11ENeCO00OPa3HOCTh MPUMEHEHHS OPTaHUYEeCKUX BEIIECTB B MIPOMBIIIJICHHOCTH U B
OBITY C TOYKH 3pEHHS COOTHOIICHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh ~ yYMEHUH:  OCYIISCTBJIATh  ICJICHANPABICHHBIH  TMOUCK  XUMHUYECKOU
MHQOpPMaLK B Pa3IMYHbIX UCTOYHMKAX (Hay4Has M ydeOHO-HaydHas JIMTepaTypa, CPEACTBAa MacCOBOM
uHpopmanuy, VHTepHET M [pyrue), KPUTHYECKM aHAJU3UPOBATh XHMMHUYECKYI0 HH(OpMaLuIo,
nepepabaTeIBaTh €€ M UCIOIH30BATh B COOTBETCTBHUH C TIOCTABICHHON yaeOHOH 3aaadeii.
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TEMATHYECKOE IIVTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanmue
(undposBbie)
n/ | pa3sesioB H TeM Becer  Kourtpoabubl = IIpakTuyecku
oOpa3oBaTeIbHbI
n NPorpamMmbl 0 e padoThl e padoTsl
e pecypchl
Pasznesa 1. TeopeTudeckue OCHOBbI OPraHUYeCKONH XUMUM
IIpenmer
OPraHUYeCKOU
xumuu. Teopust
1.1 CTpOECHUSA 8
OpraHUYECKUX
coenuHeHud A. M.
byrneposa
Wroro no pazneny 8
Pa3znen 2. YriaeBoaopoasl
[IpenenwvHbIC
JIEBOAOPOIbI —
21 P 6
aJIKaHBbl,
LMKJIOATKaHbI
HenpenensHeie
JIEBOAOPO/IBI:
22 T P 15 |
AJIKEHBI, AJIKA/IUEHBI,
AJKUHBI
Apomaruyeckue
23 YII€BOIOPOIbI 8
(apensr)
[Ipuponusie
HMCTOYHHUKHU
2.4 4
YTJIEBOJIOPOJOB U UX
nepepaboTka
lManorennpousBoaHbIE
2.5 P 4 1
YIJI€BOIOPOOB
Hroro no paszneny 37
Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHUust
3.1 Cnuptsl. @enon 12 1
KapOonumnbHbIe
3.2 P 21 1
COCTMHCHMUS:
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aJIbJCTUIbI U KETOHBL.
Kap6onoBeie
KUCIOTEL. C0KHEIS
a¢upsl. XKupbr

33 VrieBoanl 10 1

Hroro no pazneny 43

Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

AMUHEL
4.1 AMUHOKHCIIOTEL. 12 1 2
benku
Hroro no pazneny 12
Pa3zaea S. BbicokoMoJieKy/JIIpHbIE COeIMHEHUSA
51 BbICOKOMONEKYISIPHBI 5 |
€ COeJIMHCHUA
Hroro no pasneny 5
OBHIEE KOJIMYECTBO 105 3 6
YACOB I10 ITPOT'PAMME
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undgposBbie)
pa3aesioB U TeM Kontposbubie IlpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoTbI
pecypcsl

Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH

Crpoenue aToma.
Ilepuonnueckuii
3aKOH U
11 [Tepuoanueckas
’ crcrema
XUMHUYECKHX
sneMenToB . W.

MenneneeBa

Crpoenue

BCIIIECTBA.
1.2 11 1
MHoroob6pasue

BCIIICCTB

13 XUMHYECKUE 19 1 3
peakuu

Uroro no pazneny 39

Pa3nea 2. Heoprann4yeckasi Xumust

2.1 Hewmetamsl 31 1
2.2 Metaniabsl 23 1
Uroro no pazneny 54

Pa3pea 3. Xumus 1 ;Ku3Hb

MeTtonasl
O3HAHUA B

3.1 9

XUMUN. XUMUA U

JKU3Hb
Uroro no pazaeny 9
OBILIEE
KOJIMYECTBO YACOB 102 4 8
1O ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Ne KoJsnuyecTBo yacoB
DJIeKTPOHHbIE
Hdara uudposbie
1 Tema ypokxa Kontpoasn IMpakTuyeckue
Bcero U3y4YeHHS o0pa3oBaTebH
/ ble padoTbl padoThI
ble pecypchl
I

T/b npu pabore B kabuHeTe
xumud . [Ipeamer u
3HA4YCHUE OPraHUYECKOU
XUMUH, [IPEICTABICHUE O 04.09.2023
MHOT000pa3uu
OPraHUYECKUX COCTUHEHUI

DNEKTPOHHOE CTPOCHUE
aToma yriepoza (OCHOBHOE
U BO30YyX/1EHHOE
coctosiHus). Banentuoie
BO3MO>XHOCTH aToMa
yriepojia. XuMuueckas 07.09.2023
CBSI3b B OPraHUYECKHUX
coenuHeHUsIX. MexaHu3Mbl
00pa3oBaHMs KOBAJIEHTHOM
CBSI31,CIIOCOOBI pa3phIBa.

Teopus crpoeHus
3 OPraHUYEeCKUX COCTUHEHUN 1

09.09.2023
A. M. byrneposa 909

N3omepuns, ee BUIBIL.
CrpykrypHas u

4 IIPOCTPAHCTBEHHAS 1 11.09.2023
U30MEpHSL.

OyHKIIMOHANbHAS TPYIIA.

Buaer nzomepun:

CTPYKTYpHas,
POCTPaHCTBEHHAs.
OneKkTpoHHbIE P HEKTH B 14.09.2023
MOJIEKYJIaX OPraHUYeCKUX
COCIMHEHUN

IIpencraBnenue o
KJIacCU(UKALUU U
CHCTEeMaTU4YeCcKast 16.09.2023
HomeHkJiarypa (IUPAC)
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OpTraHU4YCCKUX BCIICCTB

Knaccudukanms peakiuii B
OpraHUYECKON XUMUU

18.09.2023

Cucremarusaims u
0000111IeHE 3HAHU I10
TEME

21.09.2023

AJKaHBI: TOMOJIOTHYECKU I
psn, odmas popmyna,
HOMEHKJIATypa ¥ H30MEepHus,
AIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIT

23.09.2023

10

q)I/ISI/I‘ICCKI/Ie U XUMHWYCCKHC
CBOMCTBA aJIKAaHOB

25.09.2023

11

XUMHUYECKUE CBOICTBA
QJIIKaHOB: TOpEHHE,
TEPMHUYCCKHE TTPECBPAIICHUS
(pa3noxeHue, KPEKUHT,
JETHIPUPOBAHUE,
U30MEepH3alHs,
apoMaTu3aIusl).

28.09.2023

12

HaxoxaeHue ankaHoB B
npupoje. CriocoObl
MOJTYYCHUS U IPUMEHEHUE
aJIKaHOB

30.09.2023

13

[ukmoankaasl: oOmas
dbopmysa, HOMEHKJIATypa U
M30MepHs, 0OCOOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITIOCOOBI
MOJTyYeHUs U IPUMEHEHHE

02.10.2023

14

15

Pemenne pacu€THbIX 33184
Ha OIpe/ieJIeHHe
MOJIEKYJISIPHOM (OpMYJIBI
OpPraHMYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB,
BXOJISILIIMX B €r0 COCTaB.
CucreMaTtuzanus u
000011IeHrEe 3HAaHUH T10
TeMe

AJKEHBI: TOMOJOTHYSCKUM

05.10.2023
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psia, obmas popmyia,
HOMEHKJIATypa,
3IIEKTPOHHOE U
IPOCTPAaHCTBEHHOE
CTPOCHHE MOJICKYJI.

07.10.2023

16

17

H3omepus. Tunsl
M30MEPUHU AJTKEHOB
(cTpykTypHas,
reoMeTpuyecKas)
N3omepus yriaepoIHOro
CKeJIeTa U MOJIOKEHUS
JIBOMHOI CBA3U.
I'eomerprueckas nzomepus
®dusnuecKkue 1 XUMHYECKUE
CBOMCTBA aJIKEHOB.
[IpaBuiio MapkoBHHUKOBa

09.10.2023

12.10.2023

18

CriocoObI mosryueHust 1
HNPUMCHEHHE aJIKCHOB

14.10.2023

19

20

21

22

23

[TpakTuueckas padorta Ne 1
no teme "[lonyuenue
STUJICHA U U3YUYCHUE €T0
CBOMCTB"

Pemenue pacu€rHbix 3amau
Ha OIpEJIETICHUE
MOJIEKYJISIPHOM (OpMYJIBI
OPraHUYeCKOro BEUIECTBA
AJnKagueHbl:
COINPSKEHHBIE,
W30JIUPOBAHHbBIE,
KYMYJIHPOBaHHBIEC.
OcobenHocTH
ANEKTPOHHOTO CTPOCHUS

XHUMHUYECKHEe CBOMCTBA
COIPSKEHHBIX TUECHOB

Crioco6bI nostyueHust u
NpPUMEHEHHE alTKaIMeHOB

16.10.2023

19.10.2023

21.10.2023

23.10.2023

26.10.2023

24

AJIKMHBI: TOMOJIOTHYECKUI
pan, obmas hopmyna,
HOMEHKJIATypa,
AIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKY,

28.10.2023
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25

¢du3nveckrue CBONCTBA

XUMHUYECKHE CBOUCTBA
AIIKUHOB

09.11.2023

26

KauecTtBeHHbIe peakuyu Ha
TPOUHYIO CBS3b

11.11.2023

27

28

29

CriocoObI mostyueHust u
IPUMCHEHHE AJTKHHOB

Pemenue 3amau: pacuérol
10 YpaBHEHHUIO
XUMUYECKON PeaKIuu

Cucremarusais u

000011IeHrE 3HAHU 110
TEME

13.11.2023

16.11.2023

18.11.2023

30

31

ApeHBbI: TOMOJIOTHYECKUHT
psn, odmas popmya,
HOMEHKJIATypa.
DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ OeH301a
U TOJyola, uX (hu3nuecKue
CBOMCTBA

XUMHYECKUE CBOWCTBA
apEeHOB: PEAKIUU
3aMeIIeHHS

20.11.2023

23.11.2023

32

XUMHYeCKHE CBOMCTBA
apEHOB: PeaKIuu
MPUCOEANHEHNUS,
OKHCJICHHE TOMOJIOTOB
OeH3o0I1a

25.11.2023

33

OCco0EHHOCTH XUMHYSCKUX
CBOMCTB CTUpPOJIA

27.11.2023

34

Pemenne pacu€THbIX 3a/1a4
Ha OIPENEICHHUE
MOJIEKYJISIPHOM (OpMYJIBI
OpPraHUYECKOTO BEIIECTBA

30.11.2023

35

36

CriocoObI nostyueHust u
NPUMEHEHHE apCHOB
I'eneTndeckas cBs3b MEKITY
Pa3ITUYHBIME KJIacCaMu
YIIICBOAOPOIOB

02.12.2023

04.12.2023

37

Pacuérel no ypaBHEeHUsIM

[okyMeHT co3aaH B anekTpoHHow copme. Ne 33 ot 01.02.2024. NcnonHutens: PaxmatynnuHa ..

CtpaHuua 44 n3 818. CtpaHuua cosgana: 01.02.2024 12:16

B I/NEKTPOHHbBIA

o2 ZNAERIFOTIDIN
=¥ TATAPCTAH



XUMHUYECKUX PEaKLUM.
CucreMaruzanus u
000011IeHNE 3HAHUI 10
TeEME

07.12.2023

38

39

40

IIpuponHsbli ras.
[omyTHbIe HEDTIHBIE Ta3bI
Kamennslit yrosib u
MPOIYKTHI €T0
nepepadoTKu

Hed1p 1 ciocoOsI eé
nepepabotku. [Ipumenenue
MPOIYKTOB NepepaboTKu
HedTH

09.12.2023

11.12.2023

14.12.2023

41

I'eneTnyeckas CBsI3b MEXKIY
Pa3IMYHBIMH KJIacCaMu
YIJI€BOIOPOOB

16.12.2023

42

l'anorenonpons3BoHbIE
YIJI€BOIOPOOB:
AJIEKTPOHHOE CTPOECHHUE;
peaKIuu 3aMelleHus
rajioreHa

18.12.2023

43

JleWicTBue 1Ie04ueh Ha
raJIOreHIIPOU3BOHBIC.
BzaumoneiicTrue
JIATAJIOT€HATIKAHOB C
MarHueMm u IIUHKOM

21.12.2023

44

Cucremaruzanuus u
000011IeHrEe 3HAHU I10
pazneny "YrieBopopos!”

23.12.2023

45

46

47

48

KonTponbnas pabota mo
teme "YTiaeBogopoas"”

[TpenensHbIE OHOATOMHBIE
CIHPTHI: TOMOJIOTHUECKUI
psin, obmas ¢popmyna,
CTPOEHHUE MOJIEKYII,
U30MepHUsl, HOMEHKJIaTypa,
KJ1acCU(pUKanus,
(bu3HIEeCKre CBONCTBA

XUMHYECKHE CBOMCTBA
MPEETbHBIX OJTHOATOMHBIX
CIIUPTOB

XUMHYECKHE CBOMCTBA

25.12.2023

08.01.2024

11.01.2024

[okyMeHT co3aaH B anekTpoHHow copme. Ne 33 ot 01.02.2024. NcnonHutens: PaxmatynnuHa ..

Ctpanuua 45 13 818. CtpaHuua cosgana: 01.02.2024 12:16

B I/NEKTPOHHbBIA

o2 ZNAERIFOTIDIN
=¥ TATAPCTAH



49

50

51

IIPEACIIBHBIX OJTHOATOMHBIX
MIIUPTOB

CrniocoOslI noy4eHus u
MPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB

[Tpocteie 2pupsi:
HOMEHKJIATypa M U30MEpHs,
0COOEHHOCTH (PU3HUIECKUX
U XUMHUYECKUX CBOWMCTB

MHOroaroMHbIE CIIUPTHI:
STWJICHIJIUKOJIb U
INIMLEPUH, uX puznyeckue
Y XUMHUYECKUE CBOWCTBA

13.01.2024

15.01.2024

18.01.2024

20.01.2024

52

CriocoObI mosryueHust 1
HpUMCHEHHE
MHOTOATOMHBIX CIIUPTOB

22.01.2024

53

DeHO: CTpOEHUE
MOJIEKYJIbI, (PU3UIECKUE
cBolcTBa. TOKCHYHOCTH
dbeHona

25.01.2024

54

55

XUMHYECKUE CBOUCTBA
denomna

CriocoObI nostyyeHust u
npUMeHeHHne QeHona

27.01.2024

29.01.2024

56

[IpakTuueckas padbora Ne 2.
Pemenne
9KCHEPUMEHTAIBHBIX 3a/1a4
1o teMe "CrnupTel 1
benonsr"

01.02.2024

57

Cucremaruzanuus u
0000111IeHEe 3HAHU 110
TEME

03.02.2024

58

AJNBIEruIbl ¥ KETOHBI:
JJIEKTPOHHOE CTPOCHHE
KapOOHUIBHOMN TPYIIIIbI;
TOMOJIOTHYECKHUE PAIBI,
oOmas popmyia, H30Mepust
¥ HOMEHKJIaTypa

05.02.2024

59

Anbaerubl U KeTOHBI:
buznyeckue CBONWCTBA;
peaKuyu NpUCOEINHEHUS

08.02.2024

[okyMeHT co3aaH B anekTpoHHow copme. Ne 33 ot 01.02.2024. NcnonHutens: PaxmatynnuHa ..

CtpaHuua 46 n3 818. CtpaHuua cosgana: 01.02.2024 12:16

B I/NEKTPOHHbBIA

o2 ZNAERIFOTIDIN
=¥ TATAPCTAH



60

Peaknuuy okucieHus u
Ka4ueCTBEHHbBIEC PEAKLIUU
aIbJIETUIOB U KETOHOB

10.02.2024

61

62

63

CrniocoOblI nonydeHus
aJbJCTUJIOB U KETOHOB

OIHOOCHOBHEIE
npeiesibHbIe KapOOHOBBIS
KUCJIOTBI, 0COOCHHOCTH
CTPOCHHUSI KX MOJICKYJI

H3oMepus u HOMEHKIIaTypa

KapOOHOBBIX KUCIOT, UX
busnyeckue cBoiicTa

12.02.2024

15.02.2024

17.02.2024

64

XUMHYEeCKHE CBOMCTBA
MpEeACIIbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

19.02.2024

65

Oco0OeHHOCTH CBOICTB
MYpPaBbUHOM KUCIIOTBHI.
MHuoroob6pasue
KapOOHOBBIX KUCIIOT

22.02.2024

66

67

Oco0OeHHOCTH CBOCTB:
HETpeIeTbHBIX U
apOMaTUYECKUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
T'HJIPOKCUKAapOOHOBBIX
kucnot. [IpencraBurenn
BBICHIMX KapOOHOBBIX
KHCJIOT

ITonsTue o IMPOU3BOAHBIX
I(ap6OHOBLIX KHUCIIOT

24.02.2024

26.02.2024

68

CnocoOsl nonydeHus u
IPUMEHEHNE KapOOHOBBIX
KHUCIIOT

29.02.2024

69

70

71

CrnoxHuble 3¢upsl:
TOMOJIOTHYECKUH P,
obmas popmyna, uzomepus
¥ HOMEHKJIaTypa
PuU3NYECKNE U XUMUYECKHE
cBoiicTBa 3(hupoB

Pemenue pacuérubix 3amau:
10 YPaBHEHHUIO

02.03.2024

04.03.2024

07.03.2024
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XUMHYECKOU peakluy, Ha
OIpezeIeHue

MOJICKYJISIPHON (HOPMYJIBI
OpPraHUYECKOT O BEIIECTBA

72

[IpaxTuueckas padora Ne 3.
Pewenne
HKCIEPUMEHTAIBHBIX 33124
no teme "KapboHoBbIe
KUCIOTHL. CIIOXKHBIE

a¢uper"

09.03.2024

73

JKupsr: ctpoenue,
du3nveckrue 1 XUMHYECKHIE
CBOMCTBA (THIPOJIN3)

11.03.2024

74

OCco0EHHOCTH CBOICTB
JKUPOB, COAEPKAILIUX
OCTaTKHU HEIPEACIIbHBIX
JKUPHBIX KUCIIOT. JKUpHI B
pupoIe

14.03.2024

75

Mpi1a Kak COJId BBICIIUX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ICHCTBHUE.
[ToHsITHE O CHHTETUYECKUX
Mmoromux cpencrax (CMC)

16.03.2024

76

77

78

I'eneTndeckas cBs3b
YII€BOIOPOAOB U
KHMCIIOPOJCOAEPKALINX
OpPraHWYECKHUX BEIECTB
Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PeaKLni

CI/ICTCMaTI/ISaI_II/IH n

000011IeHrE 3HAHUH 110
TeEME

18.03.2024

21.03.2024

23.03.2024

79

OO61mas xapakTepucTUKa
YTJIEBOZOB U
KJaccu(uKanus yrieBo 0B
(MOHO-, TH- U
HOJICaxapuIbl)

02.04.2024

80

Monocaxapusl:
(bu3HYecKue CBOMCTBA U
HaXO0XXJCHHUE B IIPUPOJIE

04.04.2024

81

[IpuMeHeHne TIII0KO3bI, €€
3HA4YCHUEC B

06.04.2024
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82

&3

84

KU3HEACSITEIbHOCTU
opranusma

Hucaxapunpl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B mpupoje u
MIPUMEHEHUE TNCAXAPUJIOB

[Tonucaxapuab:
Kpazmain. Ctpoenue
MaKpOMOJIEKYI,
dusnueckue u
XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[Tonucaxapuabr:
[emnmronoza.CtpoeHue
MaKpPOMOJICKYJIbI,(pr3nde
CKHE M XHMHUYECKHE
cBoMcTBa,IpuMeHenue.I1
oHATHE 00
HCKYCCTBEHHBIX
BOJIOKHAX

08.04.2024

11.04.2024

13.04.2024

85

86

87

88

Pemenne pacueTHbIx
3a/1a4 Ha OMpeJeIeHUe
JIOJIA BBIXOJ1a MPOIYKTa
peakiuu OT
TEOPETUUECKHU
BO3MOkHOT0.CHCTEeMaTH
3a1us ¥ 0000IIcHNE
3HaHUH 10 pa3zeny

KonTponbnas pabota no
TeMe
"Kucnopoacoaepxaniue
OpraHUYEeCKHE
coenqnueHusa”

AMUHBIL:
KJaccupukanus,
CTPOEHHUE MOJIEKYII,
oOmas popmyna,
U30MepHs,
HOMEHKJIaTypa
¢duznyeckue cBoiicTBa

XUMHYECKHE CBOMCTBA
anmudaTUIeCcKuX aMHHOB

15.04.2024

18.04.2024

20.04.2024

22.04.2024
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89

90

91

92

93

AHWIIUH: CTPOCHUE
aHWINHA, 0COOEHHOCTH
XUMHUYECKHX CBOMCTB
anunrHa.CrnocoObl
MOJTYyYEHUS U
MIPUMEHEHUS
anpaTHIECKUX aMUHOB

AMHMHOKHCIIOTHI:
HOMEHKJIaTypa 1
n3oMepus, GU3NIECKre
cBolicTBa. OTaENbHbBIE
MIPEACTABUTENH Ol
aMUHOKHCJIOT

XuUMHUYECKHe CBOMCTBA
AMHHOKHUCIIOT, HX
OHOJIOTUYECKOE
3HaYE€HHE aMUHOKHCIIOT.
CuHTe3 u ruIpoan3
MENTHIOB

benku kak mpupoHbIe
HOJIMIMEPBI; CTPYKTYPHI
O€eJIKOB

XUMHYECKHE CBOMCTBA
OEJIKOB

25.04.2024

27.04.2024

29.04.2024

02.05.2024

04.05.2024

94

A3zoTcoaepkaiue
FCTepOHI/IKJ'H/I‘IGCKI/IC
COCUHEHMSI.
HYKJ'IGI/IHOBI)IG KUCJIIOTHI:
COCTaB, CTPOEHHE U
Ouosoruveckas poib

06.05.2024

95

96

[IpakTuueckas pabora Ne
4. Pemienne
OKCIIEPUMEHTATBHBIX
3a/1a4 1o Teme
"A3oTcoaepkaiue
OpraHHYECKUe
coeMHeHus"

[IpakTudeckas pabora Ne
5. Pemtenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 110 TEME
"Pacno3HaBanue

09.05.2024

11.05.2024
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97

98

OpPraHN4YeCKuX
coequuenui”

KoHnTtposbnas padoTa mo
teme "A3oTcoaepkalire
OpraHUYeCcKHe
coecauHeHHS"

OCHOBHBIC TIOHATHS
XUMHHU
BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN U METOBI
UX CHHTE3a —
MOJIMMEpU3aLHUs U
MMOTUKOHICHCAITHS

13.05.2024

16.05.2024

99

IInmacTmaccsl.
Yrunuzauus u
nepepadoTKa MIacTUKa

D1acTOMEDBI:
HaTypaJbHbII
CUHTETUYECKHUE KayUyKHU.
Pe3una

Bonokha: HaTypalibHbIE,
UCKYCCTBEHHBIE,
CUHTETHUYECKHUE.
[Tonumepsl
CIHELHAIBHOTO
Ha3HAYCHUS

[TpakTuaeckast pabota No
6. Pemrenune
IKCIIEPUMEHTATBHBIX
3aJ1a4 10 TeME
"Pacnio3naBanue
ILUIaCTMACC U BOJOKOH"

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

18.05.2024

20.05.2024

23.05.2024

25.05.2024
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