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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma Mo XMMHHM Ha YpOBHE CpeIHEro oOuiero oopa3zoBaHusl pa3paboTaHa
Ha ocHoBe PenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpa3zoBaHuu
B Poccuiickoit ®enepauun», TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS (eaepabHOM
oOpaszoBaTeibHOM  mporpamMmbl  cpeaHero oo6mero o6pazoBanusa(POIl  COO),
npeacTaBieHHbIX B denepaibHOM TrOCYIapCTBEHHOM 00Opa3oBaTeIbHOM CTaHAapTe
COO, c¢ yuérom KonHnenuuum npenojaBaHus Y4YeOHOro IMpeaMeTra «XUMUD)
B oOpa3oBaTenbHbIX opranu3auusax Poccuiickoit denepanuu, peaan3youux OCHOBHbIE
oOpa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKeHUH «CTpareruu pa3BUTHUSA
BocnuTanuss B Poccuiickoit @enepauuu Ha nepuon ao 2025 rona» (PacmopsixeHue
[IpaButenscTBa PO o1 29.05. 2015 No 996 - p.).

XuMHUS Ha YpOBHE YIiyOJNEHHOTO M3YyYEHHMs 3aHUMAET BaKHOE MECTO B CHUCTEME
€CTECTBEHHO-HayyHOro obpaszoBanus ydamuxcs 10—11 kmaccoB. U3yuenue npeamera,
peanuzyemMoe B yclIoBUAX AUGdepeHIInPOBAaHHOTO, MPOPUIBHOTO 00YUeHUSs, TPU3BAHO
oOecrieuuTh 0011€00pa30BATENBHYI0 U OOIIEKYJIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO ISl aJlalTallid MX K OBICTPO MEHSIIOIIMMCSI YCIOBHUSM SKH3HU
B COIIMYME, a TAK)Ke JUIsl MPOAOJKEHUSI 00yUYeHHs] B OpraHU3alMsIX MpophecCUuOHAIBHOTO
00pa30BaHUs, B KOTOPBIX XUMUS SABJSETCS OAHON U3 NPUOPUTETHBIX TUCLUIUIMH.

B nporpamme nmo xuMum Ha3HaueHHE IpeaMera «XUMHs» MOIYy4aeT MOAPOOHYIO
WHTEPIIPETAIMIO0 B COOTBETCTBUM C OCHOBoMosararomumu nonoxenuamu ®I'OC COO
0 B3aMMOOOYCJIOBJIEHHOCTH 1IeJIEH, COJlep)KaHus, pe3ysIbTaTOB 00y4YeHUs: U TpeOOBaHUM
K YPOBHIO IIOJATOTOBKHM BBIIYCKHUKOB. CBHIETEIBCTBOM TOMY SIBIISFOTCS CJIEIYIOLIUE
BBITOJIHAEMbIE POrPaMMON MO XUMHH (PYHKIIUHU:

— MH(OPMALlMOHHO-METOUYECKasl,  peaiu3alus  KOTOpodl  obecreunBaer
HOJyYeHHE TMPEACTAaBICHUS O LEIsIX, COJEp)KaHuHU, OOIIed cTpaTeruu oOy4yeHws,
BOCIIUTAHUS U Pa3BUTHUS OOYyYAIOIIMXCS CPEJCTBAMHU IpeaMeTa, U3y4yaeMoro B paMKax
KOHKPETHOTO TpOdUIIs;

— OpraHU3alMOHHO-IUIAHUPYIOWIAsd, KOTOpas IpPeayCMaTpUBAET OMNpPEIEICHUE:
NPUHLUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEIBHOCTH U3YUEHHs y4eOHOr0o MaTepuara,
KOJIMYECTBEHHBIX M KauYeCTBEHHBIX €r0 XapaKTEPUCTHK; MOJIXO0AO0B K (OPMHUPOBAHUIO
COJIEPKATEIbHON OCHOBBI KOHTPOJS W OIEHKM OOpa30BaTEIbHBIX JOCTHXKCHHN
o0yJarouMxcs B paMKaX MTOTOBOI aTTecTanuud B (OpMe €IUHOTO TOCYJapCTBEHHOTO
9K3aMeHa M0 XUMUHU.



CocraBisromuMu - npeamMera  «XUMHUS» Ha ypOBHE YIIyOJEHHOTO HW3y4YeHUs
ABJIAIOTCS yriayOn€HHbIe Kypchl — «Opranndeckas XuMmusi» U «O01as 1 Heopranmueckas
xumusi». [lpu ompeneneHnd NOAXOMOB K OTOOPY M CTPYKTYpPHOM OpraHu3aluu
CoJlep KaHUsl ATUX KYypCOB B IpOrpamMMe MO XMUMHHU 32 OCHOBY MPHUHATHI MOJOKEHUS
OI'OC COO o paznuuusx 6a30BOro u yriayOoaéHHOro ypoBHEH U3yUeHHs IPEIMETa.

OcHoBy cojepkanus KypcoB «Opranundeckast XuMmusi» 1 «O0111ast 1 HeOpraHuyeckast
XUMHS» COCTABIIIET COBOKYMHOCTh MPEAMETHBIX 3HAHUW WU YMEHHM, OTHOCSIIMXCS
K 0a30BOMY YPOBHIO U3y4Y€HUsS IPeIMETa. ITa CUCTEMA 3HAHUH TMOJydaeT onpeaenéHHoe
TEOPETUYECKOE TOTIOJTHEHHUE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINIA
00BEM (aKTONOru4YecKkoro marepuana. Tak, Ha yriayOJnEHHOM YpOBHE HW3Yy4YEHUs
npenMera obecriedyeHa BO3MOXKHOCTb 3HAUYMTENIBHOTO YBEJIWYEHUsT 00bEMa 3HAHUN
0 XMMHUYECKUX DJIEMEHTaX M CBOMCTBaX WX COCJUHEHUN HA OCHOBE PACHIMPEHHUS U
yriayOiaeHusi TMpeACTaBICHUH O  CTPOCHHMM  BEIIECTBA,  XUMHUYECKOM  CBSI3U
U 3aKOHOMEPHOCTSIX TPOTEKaHMUs pPEaKUUid, pacCMaTpUBAEMbIX C TOUYKH 3pEHUS
XUMHYECKOM KHHETHKM M TEPMOJMHAMUKHU. V3yueHue nepuoanveckoro 3akoHa H
[leprionyeckoil CHUCTEMBl XUMHUYECKHUX OJEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX
KBAHTOBOMEXaHMWYECKUX TMPEACTABICHUAX O CTPOCHMM aToMa. XHUMH4YecKas CBSI3b
OOBSCHAETCS C TOYKH 3PEHUS DHEPreTMYECKUX HM3MEHEHUU mnpu e€ oO0pa3oBaHUU U
pa3pyllieHnH, a TakkKe ¢ TOUKH 3PEHHs] MEXaHU3MOB €€ 00pa3oBaHus. V3ydyeHue TUTIOB
peakuuii JonojiHAeTcS (OPMHUPOBAHUEM MPEACTABICHUN 00 HSIEKTPOXUMHYECKUX
npoleccax M AJIEKTPOJIU3e PAcIsIaBOB U PacTBOPOB BellecTB. B Kypce opranmyeckoi
XUMHH TPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH COEIMHEHUN yIesieTcsi 0co0oe
BHUMaHHE BOIpocaM 00 O3JIEKTPOHHBIX A(QeKkTax, O B3aUMHOM BIHMSHUM aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX PEaKIIuii.

Oco0oe 3HaueHue MMEEeT TO, YTO Ha COJIEp)KaHHE KYypCOB XHMHUH YIITyOIEHHOTO
YPOBHSI M3YYEHHs JUIsl KJIACCOB OIpeAeN€éHHOro mpoduiis (TjIaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakTep JOMOTHEHUN K O0IIeH cucTeMe MpeAMETHBIX 3HAaHUH ) OKa3bIBAIOT
BIIMSTHUE CMEXHBIC MpeaMeThl. Tak, HampuMep, B COAEPKAHUM MpeaMeTa Uisi KJIaccoB
XUMHUKO-(PU3HIecKoro npoduis 00JbII0e 3HaYeHHE OyIyT UMETh JJIEMEHTHI y4eOHOTO
Martepuaia mo oomen xumun. [lpu u3yuennn npeameTa B JaHHOM Cllydae akIeHT OyaeT
clenaH Ha OOIIHOCTb METOJOB IO3HaHUS, OOIIHOCTh 3aKOHOB W TEOPHM B XUMHUHU U
B (M3HKE: aTOMHO-MOJIEKYJISipHAasi TeOpHsl (MOJCKYJIsIpHas Teopus B (PU3UKE), 3aKOHBI
COXPaHEHUSI MAaCcChl M DHEPTUH, 3aKOHBI TEPMOJUHAMUKH, DJICKTPOJIH3a, MPEACTABICHUS
O CTPOECHHH BEILECTB U JIPYTOE.

B To e BpeMs B COAEpXKaHUU MpeaMeTa Il KIaCCOB XMMHUKO-OMOJOTHYECKOI0
npodusis GoNbIIMK yAEeNbHBIN Bec OyIeT MMeTh opraHudeckas xumus. B sTom ciydae
MIPEIOCTABISAETCS BOZMOXKHOCTB JIJIsl 00s1€€ 00CTOATEIbHOTO PACCMOTPEHHSI XUMHUUYECKOU
OpraHu3ally KJIETKM Kak OMOJOTMYECKOM CHCTEMBI, B COCTAaB KOTOPOW BXOJT,
K TpUMEpy, TaKhe CTPYKTYpHbIE KOMIIOHEHTBHI, KaK JUNUABI, OCTKH, YTJICBOIBI,
HYKJIEUHOBBIE KHUCIOTBI M Jpyrue. I[lpm 3ToM 3HaHUS O cocTaBe U CBOMCTBax
IIPEICTaBUTENECH OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIIECTB CIy>)KaT OCHOBOM
JUTSL U3y4YEHUs CYIIIHOCTH IIPOLIECCOB (DOTOCUHTE3A, JbIXaHUs, TUIEBAPEHUSI.



B mmane (¢GopMHpOBaHHMS ~OCHOB HAay4dHOI'O MHUPOBO33PEHHUS, OCBOCHUS
OOIllEHAYYHBIX METOJOB TMO3HAHUSI U OMbITa MPAKTUUYECKOTO MPUMEHEHUS] HAYUYHBIX
3HAHMM H3y4yeHue npenMera «XUMHUsS» Ha YrayOJE€HHOM YpPOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C YYEOHBIMH TMpeaMETaMH, BXOJISIIMMU B COCTaB
npeaMEeTHbIX  oOnacTeil  «ECTeCTBEHHO-Hay4yHbIEe MpeaMeTsl», «MaremaTtuka U
nHpopMatuka» u «PycCKkuil S3bIK U JIUTEPATYPaAy.

[Ipu n3ydenunn yuyeOHOro npeamera «XuMHus» Ha yriiyoJIEHHOM YpPOBHE TaKKe, Kak
Ha YPOBHE OCHOBHOT'O U CPEIHEro 001Iero oopazoBanus (Ha 6a30BOM ypOBHE), 3a1a4eii
NEePBOCTENIEHHOW 3HAYMMOCTH SBJsieTCsl (OPMUPOBAHUE OCHOB HAyKHW XHMHUU Kak
00JJaCTH COBPEMEHHOT'O E€CTECTBO3HAHUS, MPAKTUYECKOM MAESTENBHOCTH YeJIOBEKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYpbl. Perienue 3Toil 3aaun Ha yriayOaéHHOM
YPOBHE M3Yy4YEHUS NMPEAMETA MPEAIIONATAET PEATU3ALNIO TAKUX LEIEH, KaK:

— (QopMupoBaHMe  MPEACTABICHHUI: O  MaTepualbHOM  E€AMHCTBE  MMPpAa,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SIBJICHHM MPUPOJIBI, O MECTE XUMHHU B CHUCTEME
€CTECTBEHHBIX HayK M €€ Beaylled poiu B 00ECleYeHUU YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUH TMPOOJIEM HKOJOTHUYECKOM, DHEPreTUUeCKOW M THUIIEBOU
0e30MacHOCTH, B Pa3BUTUM MEIMIIMHBI, CO3JaHUM HOBBIX MAaTEepUajOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECHEYEHHH PAIMOHAJIBLHOTO MPHUPOAOIOIH30BAHUS,
B (OpMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOJAHON CpEIIE;

— OCBOCHME CHCTEMBI 3HAHMWH, JICKAIIUX B OCHOBE XMMHUYECKOM COCTABISAIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTaIbHBIX MOHATUN, 3aKOHOB U TEOPUH
XUMHH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHHMM BEIIECTBA HA Pa3HbIX YPOBHAX —
ATOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAaJAMOJEKYJISIPHOM, O TEPMOAUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKMX PEAKUUU, O XUMHUYECKOM
pPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMax, 00 OONIMX HAYYHBIX MPUHIUIAX
XUMHUYECKOr0 IIPOU3BOJICTBA;

— (opmupoBanue y 0oOydarolMXCsi OCO3HAHHOTO MOHUMAaHHs BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUU JUIsi OOBSCHEHHS KIIIOYEBBIX HAEH W Tpodiem
COBPEMEHHOW XHWMHH, ISl OOBSICHEHUS W TMPOTHO3HPOBAHUS SIBJICHUM, WMEIOIINX
€CTECTBEHHO-HAYUYHYIO MPUPOIY; TPAMOTHOTO PEIICHUS MPOOJieM, CBI3aHHBIX C XUMUEH,
MIPOTHO3UPOBAHUS, aHAIW3a M OLEHKU C MO3ULHUA 3KOJIOTHMYECKOM O€e30MacHOCTH
MOCJICACTBUN OBITOBOH M TIPOM3BOACTBCHHOM JCSATEILHOCTH 4YEIOBEKa, CBSI3aHHOM
C XUMUYECKUM NPOU3BOACTBOM, UCIOJIb30BAHUEM U NIEPEPAOOTKON BEIIECTB;

— yriuyOJieHWe MPEeCTAaBICHUNH O HAyYHBIX METOJaX I[MO3HAHUSA, HEOOXOIMMBIX
JUIsT IPUOOpETEHUsT yYMEHHWA OPHEHTHPOBATHCS B MHPE BEHICCTB W OOBSICHEHUS
XUMHUYECKHUX SIBIICHUM, UMEIOIIMX MECTO B MPUPOJIE, B NMPAKTUYECKON JIEITEIBHOCTH U
MMOBCEHEBHOM KU3HHU.

B nnane peanuzanuu nepBoouepeHbIX BOCIUTATEIbHBIX U Pa3BUBAIOIINX PYHKIUMI
LETTOCTHOM CUCTEMBI CpeHEro 00111eTr0 00pa30BaHusl MPU U3YUEHUHU MTpeaMeTa «XUMUS»



Ha yTiyO0JIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT TAKUE EIU U 3a/1a4H,
KaK:

— BOCMHTAaHHE YOSKAEHHOCTH B MO3HABAEMOCTH SIBIICHUWA TPUPOJIBI, YBAXKCHUS
K TIPOIIECCYy TBOPYECTBA B O0OJIACTH TEOPETHYECKUX WM TPHKIAJHBIX HCCIICIOBAHUN
B XUMHUH, POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

— Ppa3BUTHE MOTHBAIUU K OOYUYCHUIO Y TIO3HAHMIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHHIO HA OCHOBE YCBOCHUS OOIIEUEIIOBEUECKHUX IICHHOCTEH;

— pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX W TBOPYECKHX
criocoOHocTe oOydaromuxcs, (OPMUPOBAHHWE Y HHUX CO3HATEJIBHOTO OTHOIICHUS
K €aMOOOpa30BaHHMIO W HEMPEPHIBHOMY OOpPAa30BaHHMIO KaK YCIOBHUIO YCIICIITHON
npodecCHOHATBPHOW W OOIIECTBEHHOW JCSITCIIBHOCTH, OTBETCTBEHHOTO OTHOIICHHSI
K CBOEMY 3JI0POBBIO U MTOTPEOHOCTH B 3TOPOBOM 00pa3e KU3HU;

— (QopMHpOBaHHE YMEHHUI M HaBBIKOB Pa3yMHOT'O MTPUPOIOIIOIL30BAHUS, PA3BUTHE
OKOJIOTHYECKON  KYJIBTYpbI,  NPHOOPETCHHWE  OMbITa  OOIICCTBEHHO-ITOJIC3HOMN
HKOJIOTUYCCKOM JIeSITeIIbHOCTH.

OO011ee 4YKMCIIO YacoB, PEKOMEHAOBAHHBIX IS M3YYCHHUS XUMHUU Ha YTIyOJEHHOM
yposue, — 204 gacos: B 10 kinacce — 102 yaca (3 waca B Hezento), B 11 kimacce — 102 yaca
(3 vaca B HezeIO).



COJIEP) KAHUE OBYUYEHUS!

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHM4YeCKOM XUMHH

[IpenmMeT M 3HaYeHUE OPraHUYECKOM XUMHUH, MPEACTABICHHE O MHOro00pasuu
OPraHUYECKUX COCTUHEHU .

DNEKTPOHHOE CTPOCHUE aToMa yriepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHHUS.
BasieHTHBIE BO3MOXHOCTM aroMa yriepoja. XUMHUYECKass CBSI3b B OPTraHUYECKUX
coeMHEeHUAX. Tumel ruOpuUaM3alMM aTOMHBIX OpOuTaleld yriepona. MexaHU3MBbI
o0pa3oBaHUsl KOBaJEHTHOW CBs3U (OOMEHHBIH W JOHOPHO-AaKIENTOPHBIN). Tumb
NEepEeKpbIBaHMS aTOMHBIX OpOuTaned, 6- u m-cBsi3u. OnuHapHas, JABOWHAS M TpoilHas
cBs3b. CriocoOBl pa3pbiBa CBs3e B MOJIEKYJaxX OpraHuyeckux BemiecTB. [loHsThe
0 cBOOOJTHOM pajauKale, Hykieoduie u dsekTpoduie.

Teopust cTpoeHusi opraHnyeckux coenuHeHuid A.M. BytnepoBa U COBpEMEHHBIE
IOPEACTABICHUS O CTPYKTYpE MOJEKYJH. 3HAYEHHWE TEOPUU CTPOEHHS OpPraHUYECKHUX
coelMHEeHUN. MonekynspHble U CTPYKTypHble (opmyinbl. CTpyKTypHbIE (OPMYITBI
pa3IMYHBIX BUJOB: pa3BEpPHyTas, COKpaml€éHHas, ckeneTHad. HM3omepus. Bunbl
U30MEPHUH: CTPYKTYpHAasi, NMPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE A(h(EKTh B MOJIEKYJax
OpraHUYECKUX COCAMHEHUH (MHIYKTUBHBIA U ME30MEPHBIN 3D (HEKTHI).

[IpencraBienne o  kiIaccupUKAMK  OpPraHMYECKHX  BemiecTB.  [loHsTHE
o (dynkuuoHanbHOUM Tpymnmne. ['omonorusa. I'omonoruueckue psiasl. CucreMarnyeckas
HOMeHKatypa opranudeckux coenuHenunii (IUPAC) u TpuBHanbHbIC Ha3BaHUS
OTJEJIbHBIX IPEACTABUTEIIECH.

OcobOenHocTd ¥ KiIaccuUKAIMs OpraHuYecKux peakiui. OKHUCIUTETHHO-
BOCCTAHOBUTEIIHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

JKCNePUMEHTAJIbHbIE METO/Ibl H3YUYEeHUS BeleCTB M UX NPpeBpalleHuil

O3zHakomIleHHe ¢ 00pa3iiaMu OpraHUYEeCKUX BEIIECTB U MaTeprajaMi Ha UX OCHOBE,
ONBITHl IO MPEBPAIEHUI0 OPraHUYECKUX BEIIECTB IpPU HarpeBaHuu (IUJIaBIEHUE,
oOyTIuBaHNE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJT OPTaHUYECKHUX BEIIIECTB.

YriaeBoaopoasl

Anxanbl. ['omonormyeckuid psiin  ankaHoB, oOmas ¢opMyrna, HOMEHKIATypa
¥ u30Mepus. DJIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuan3anns aTOMHBIX OpOWTaNel yriepona, G-CBi3b. Kongopmepvl. Ousnyeckue
CBOWCTBA QJIKAHOB.

XHUMUYECKME CBOWCTBA  AJKAHOB: PEaKUWH 3aMEIICHUS, W30MEPU3ALMU,
NETUAPUPOBAHMS, IUKIU3AlMM, TMHPOJIN3a, KpEeKUHra, ropeHus. [lpeocmasnenue
0 Mexanusme peakyui paouKaibHO20 3AMeUujeHUs..

Haxoxnenue B mpupoje. CnocoObl moaydyeHUs: U IPUMEHEHUE alIKaHOB.

! Kypcusom B m1aHHOM TeKCTe BBIJENIEHBI 3JIEMEHTHI COACPIKAHUS YIEOHOrO MaTepraia, KOTOPhIE H3y4aroTcs
B O3HAKOMUTENLHOM IJIaHE U HE BKJIIOYAIOTCS B COCTaB IMpeaMeETHBIX pe3yapTaToB ocBoeHust OOIT COO.



Huknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U uzoMepuss. OcoOeHHOCTH
CTPOCHHSI M XHMHYECKUX CBOWCTB MaJIbIX (LIMKJIOMPOINAH, MUKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOreKcaH) IuKIoadkaHoB. CrocoObl TMOJYyYeHUS U TMPUMEHEHUE
LUKIIOAJIKAHOB.

Ankensl. ['omonormyeckuii psj ajakeHoB, oOmas GopMmylia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ aJIKEHOB, SP-THOpHau3aius
aTOMHBIX opOuTaneil yrieponaa, 6- U n-cBsizu. CTpyKTypHas W reoMerpuyueckas (Luc-
TpaHc-) uzomepus. OU3NYECKUE CBOMCTBA AJIKCHOB. XMMHUCCKHAE CBOMCTBA: peakiluu
PUCOCANHEHUS, 3aMEIICHUS B 0O-TIOJIOKEHHUE TMPHU JBOMHOM CBS3M, MOJUMEpHU3AIUU U
okucienus. [Ipeocmasnenue o mexanusme peaxyuu 271eKmpo@puibH020 NPUCOeOUHEHUSL.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiMM Ha JBOMHYIO CBs3b. (CrnocoObl
MOJIYYEHUS] U PUMEHEHNE aJIKEHOB.

Anxanuensl. Knaccupukamus ankaaueHoB (CONPsKEHHBIE, HW30JUPOBAHHBIE,
Kymyauposanuvie). OCOOSHHOCTH 3JICKTPOHHOTO CTPOCHHS W XUMHUYCCKUX CBOMCTB
conpspkEHHBIX AueHoB, 1,2- u 1,4-npucoenuuenue. I[lomumepusamus conpsKEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJKaIuEHOB.

Anxunbl. ['oMonoruueckuil psja ajkuHOB, oOmas Gopmyna, HOMEHKIATypa
U U30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKHUHOB, SP-
ruOpuau3anus aTOMHBIX opOuTaned yriepoaa. dusmyeckue CBOWCTBA aNKUHOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMU NPUCOCAUHEHUS, OUMEpPU3ALUUA U TPUMEPHU3ALNH,
okucneHnd. KucnoTHele CBOMCTBa alKMHOB, MMEIOIIUX KOHLEBYH) TPOWHYIO CBS3b.
KauecTtBeHHbIE peakIuu Ha TPOHYIO CBsi3b. CHOCOOBI TMONY4YEHHS] W MPUMEHEHUE
AJIKAHOB.

ApomaTHyecKue YIriieBOJOpOoaAbl (apeHsbl). I'oMoioruueckuit psjg apeHoB, oOIias
dbopMyna, HOMEHKJIaTypa ¥ U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYJIbI OeH3omna. [lpasuno apomamuunocmu, npumepvl apoMamuieckux cOeOUHeHuUll.
dusnyeckue CBOWCTBAa apeHOB. XHMMHYECKHE CBOWCTBAa OCH30JIa W €r0 TOMOJIOTOB:
peaknuu 3aMeleHrss B OCH30JbHOM KOJBIE M YIJIEBOJOPOIHOM paguKaje, peakiuu
MPUCOCUHEHNUS, OKUCIECHUE TOMOJIOTOB OeH3ona. [Ipedcmasnenue o Mmexanusme
peaxyuti 21ekmpo@uivHozo 3ameweHus. llpencraBieHne 06 OpUEHTUPYIOIIEM JICHCTBUH
3aMecTHTeNied B OCH30JIBHOM KOJIbIIE Ha TPUMEPE AJIKWIBHBIX PaJUKAJIOB,
KapOOKCWJIHHOW, THUAPOKCUIBHON, aMHUHO- W HUTPOTPYIIIbI, aTOMOB TaJIOT€HOB.
Oco0eHHOCTH XHMHYECKUX CBOMCTB cTHpoia. llomumepusarnus ctuposa. CrocoObl
MOJIyYEHHUS U MPUMEHEHHE apOMATUUECKUX YIII€BOJOPOIOB.

[Tpuponnsiii Ta3. I[lomytHeie HedTsHBIE Ta3el. HedTs m e€ mpomcxoxaeHUe.
Kamennsiii yroas u mpoaykTel ero mnepepadoTku. CmocoObl mepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYECKUW), PpUPOPMHUHT, MUPOIIU3.
[TponykTsl nepepabOTKU HEPTH, UX MPUMEHEHUE B MPOMBIIICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY pa3IMYHBIMU KJIaCCaMU yTIIE€BOIOPOIOB.

DNEeKTPOHHOE CTPOCHHE  TaJOTeHIPOU3BOJHBIX  YIIIEeBOAOPOaOB. Peakuuu
3aMEILEHHs rajJoreHa Ha THIPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNNY .



JleiicTBue Ha TaJOreHNpPOU3BOJIHBIE BOJHOTO M CIUPTOBOIO pacTBOpa MIENOYH.
BzaumopeiictBue  OurajoreHalkaHoB ¢~ MarHMeM W UUHKOM.  [lomamue
0 MemannoopeaHudeckux  coeouHenusx. VICOAb30BaHHWE  TaJOT€HIPOU3BOJHBIX
yTIE€BOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

IKCNEePUMEHTAIbHbIE METO/IbI H3YUYEeHHUS BEIIeCTB M UX MPeBpAaIieH it

N3yuenne Gpuznueckux CBOMCTB yIiIeBOAOPOIOB (PACTBOPUMOCTH), KAUYECTBEHHBIX
peaxIuii yriaeBoI0poA0B Pa3INYHBIX KJIacCOB (0OeciBeunBaHUE OPOMHOM MIIM MOJHOMN
BOJBI, pacTBOpa IEPMaHTAaHATAa KalWs, B3aWMMOJICHCTBHE alleTHICHA C aMMHAYHBIM
pactBopoM okcuaa cepebpa(l)), kauecTBeHHOE OOHaApy>KEHHE yriiepoja U BOAOPOJIA
B OpPraHMYECKHX BEIICCTBAX, IIOJIYYCHHE OTWJICHA W M3y4YeHHUE €ro CBOWCTB,
O3HaKOMJIEHHE ¢ KOJUTeKIUsIMHU «HedTe» 1 «Yromby, ¢ o0pa3iamu miacTMace, KayuyKoB
U pPE3UHBI, MOJCIUPOBAHUE MOJICKYJ YIJICBOJIOPOJOB M TaJOTCHIIPOW3BOIHBIX
yTI€BOI0POIOB.

Kucnopoaconepxaime oprannyeckue coeMHeHUs1

[IpenenbHbIC 0OTHOATOMHBIC CITUPTHI. CTpOeHUE MOJICKYJ (Ha IpUMEpe METaHoIa U
staHona). ['oMmonorumueckuit psan, oOmas ¢opMmyna, H30Mepus, HOMEHKJIATypa
u  kinaccupukanus. DuU3HUECKHEe CBOWCTBA MPEACIbHBIX OJHOATOMHBIX CITHPTOB.
Bogoponnbie cBsi3M MEXKIy MOJIEKYJaMU CHUPTOB. XUMHUYECKHE CBOMCTBA: peaKINU
3aMelleHus], JAeTujpaTalii, OKHUCJICHHs, B3aUMOJICUCTBHE C OPraHUMYeCKUMH U
HEOpraHMYEeCKUMHU KuciaoTamMu. KauecTBEHHas peakiuss Ha OJHOATOMHBIE CIUPTHI.
JleificTBue STaHONIa W METaHOJA Ha OpraHu3M uyesioBeka. CrocoObl TONYYEHHS WU
NpUMEHEHHE OJTHOATOMHBIX CITUPTOB.

IIpocTeie >dupsl, HOMeHKiIaTypa u wu30oMepus. OcoOeHHOCTH  (U3UISCKHUX
Y XUMHUYECKHX CBOMCTB.

MHOTr0oaTOMHBIE CIIUPTHI — STUJICHTIUKOb U ruiepuH. Ousndeckue u XMMUUECKHe
CBOMCTBA:  peakIMu  3aMEUICHUs, B3aUMOJCHCTBUE C  OPraHUYECKUMH H
HEOPraHMYECKUMHU KHCIOTaMH, KAa4eCTBEHHAs pEaklUs Ha MHOTOATOMHBIE CIHPTHI.
Ilpeocmasnenue o mexanuzme peaxyuil HyKieopuibHo2o 3ameujerus. JleicTBue
Ha opra’u3M 4enoBeka. CriocoObI MOIyYeHUS M MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYIIbI, B3aUMHOE BIMSIHUE THAPOKCOTPYIIBI U OEH30JIBHOTO
anpa. Ousnueckue cpoiicTBa (eHoma. OCOOEHHOCTH XMMHYECKUX CBOMCTB (heHoma.
KauectBennbie peaknuu Ha ¢eHon. ToxcnyHOCTh (eHoma. CrmocoObl MOMydeHUs H
npuMmeHeHue ¢penona. DeHonpopmanpaeTuIHAS CMOIA.

KapOoHubHbIE COEAMHEHUS — QIBJCTHUABI M KETOHBI. DIJIEKTPOHHOE CTPOCHHE
KapOOHWJILHOW Tpymmbl. [ OMOIOTHYECKHE PSAAbI alTBJACTUIOB M KETOHOB, OOIIas
dbopmyna, mzomepust 1 HOMEHKIaTypa. PU3NUecKre CBOMCTBA albJCTHIOB U KETOHOB.
XVWMHUYECKHE CBOMCTBA aibJACTUOB M KETOHOB: pPEAKIHUH MPUCOCIUHCHUS.
IIpeocmaenenue o mexanuzme peaxyuti HyK1eo@uibno2o npucoedunerus. OKUCICHHUE
aNbJICTUIOB, KAYEeCTBCHHBIE pEaKIUu Ha anmpAeruabl. CrocoObl TONYYCHHS W
MPUMEHEHHUE aJIbJICTHIOB U KETOHOB.
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OnHOOCHOBHBIE TMpeeabHbIE KapOOHOBBIE KHUCHOTHL. (OCOOEHHOCTH CTPOCHUS
MOJEKY1 KapOOHOBBIX KHCIOT. M3oMepusi u HoMeHKIaTtypa. Du3nyeckue CBOMCTBA
OJIHOOCHOBHBIX TMPENEIbHBIX KapOOHOBBIX KHUCIOT. BoJOpOAHBIE CBSI3UM MEXIY
MOJIEKyJaMUd KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuus HTepuuKalUy, peakIud ¢ YYacTHEM YIJIEBOAOPOJHOIO  pajauKala.
Oco0eHHOCTH CBOWCTB MYpaBbUHOUW KHUCIOTHL. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCJIOT — CJOXHBIX 3(pupax, aneuopuoax, 2aioceHaHsuopuoax, amuoax, Humpuiax.
MHoroo0pa3ue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOWCTB HEMpEAEIbHBIX W
apOMaTHUYECKUX KapOOHOBBIX KHCJIOT, TUKApPOOHOBBIX KHCJIOT, THAPOKCUKAPOOHOBBIX
kucioT. [IpeacTaButenu BeICIINX KapOOHOBBIX KHUCIOT: CTEAPUHOBAsS, MAJIbMUTHHOBAS,
OJIEUHOBAS, JIUHOIe6AS, TUHOAEHO8AsT KUCIOThl. CHocoObl MOJyYEeHUS U MPUMEHEHUE
KapOOHOBBIX KHCJIOT.

Cnoxueie 3¢pupsl. ['omonormyeckuit psua, oobmas dopmyna, u3OMepus Hu
HOMEHKJaTypa. uznueckne 1 XUMHUYECKUE CBOMCTBA: TUAPOJIN3 B KUCJION U 1IEJI0YHOMN
cpene.

Kuper. Ctpoenue, ¢u3MYECKUE U XUMUYECKHE CBOWCTBA >KUPOB: THUIPOJIH3
B KUCJIOM W mIeno4yHou cpene. OCOOEHHOCTH CBOWCTB KHPOB, COJEPIKAIIUX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKupbl B Ipupoe.

MBlIIa KaK COJH BBICIIMX KapOOHOBBIX KHCIOT, UX Molomiee aeiictue. Ilonamue
o cunmemuyeckux morowux cpeocmeax (CMC).

OO6mast xapakrepucTuka yrieBojoB. Kinaccudukamus yriaeBogoB (MOHO-, Iu-
U Tonucaxapuibl). MoHocaxapuibl: TJIOKO3a, (QPYKTO3a, earakmosa, pubosa,
oezoxcupubosza. Puznueckre CBONCTBA M HaxoxkaeHue B mnpupoge. DoTocuHTes.
Onmuueckas uzomepus. Konvuamo-yennas maymomepus HaA npumepe MOJeKylbl
2noKo3bl, npoexyuu Xeyopca, o- u [-aHomepwi 2n0K03bl. XUMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEAKIMU C Y4YaCTUEM CIHPTOBBIX W aJIBJACTUIHOW TPYI, CIHUPTOBOE U
MOJIOUHOKHCIIOE OpoxkeHue. [IpuMeHeHne ritoKo3bl, €€ 3HaUeHHUEe B KU3HEIEATETbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajlbTO3a MU .J1akmo3a. BoccTaHaBiIMBaKOIIUE U
HEBOCCTaHABJIMBAIOIIME Aucaxapuasl. ['uaponus nucaxapuaos. HaxoxaeHue B mpupoje
n mnpuMmeHnenue. llonmucaxapuapl: Kpaxmall, IJIMKOreH M 1Hemwnono3a. CrpoeHue
MAaKpOMOJIEKYJI KpaxmaJa, TJIMKOT€Ha U LEeJUTIoN03bl. PU3nyecKrue CBOMCTBA Kpaxmaia U
LEJUTI0JIO3bl. XUMUYECKHME CBOMCTBA Kpaxmaja: TUAPOJIM3, KAYECTBEHHAs pPEaKUUs
¢ unoaoM. XWMHYECKHE CBOWCTBA IEJTIONO3BI: THIAPOIW3, TOJNy4eHHe I(PUPOB
11esuTr0II0361. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEIK).

JKCNEePUMEHTAIbHbIE METO/IbI H3YYeHUS BeleCTB U UX NpeBpalleHuil

PactBopuMOCTh pa3nuyHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE JTUJIOBOTO CIHUPTa B albJeruj Ha pacKajl€¢HHOM MeJAHOW MpPOBOJIOKE,
OKHCJICHHE HSTWJIOBOTO CHHUpPTAa JAUXPOMATOM Kaiausi (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHbIC pEAKIMM Ha aiupJeruabl (C THAPOKCHIOM
muammuHcepeopa(l) u ruapokcuaom Menu(ll)), peakuusi riaunepuHa ¢ TUIPOKCHUIOM
Menu(Il), xumuueckue CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBUE

11



pactBopa TIOKO3bl ¢ rujpokcunoM menu(Il), B3ammomeiicTBue kpaxmana C HOJAOM,
pelIeHre SKCIIEPUMEHTANbHBIX 3a7a4 1o TemMaM «Cnupthl U (eHoms», «KapOoHoBbIE
KUCIOTBI. Cll0>KHBIE 3(DUPBI».

A3oTcoep:kalye OpraHuyeckue coeJuHEeHM s

AMHHBI — OpraHMYecKhe MpPOU3BOJAHbIE ammuaka. Kraccuduxanus amMUHOB:
anudaTUuecKue W apoMaTUYECKHE; MEePBUYHbBIC, BTOPUYHbIE M TpeThuuHble. CTpoeHHe
MOJIeKyd, obOmas ¢dopmyna, H30MepHs, HOMEHKIaTypa U (U3WYECKUe CBOMCTBA.
XUMHYECKOE CBOMCTBA annaTUUueCKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKIJIMPOBAHMUE,
B3aMMO/ICMICTBUE TEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOU. CONM alKuIaMMOHMUSL.

AHWINH — TPEJACTaBUTENb aMUHOB apoMaThyeckoro psaa. CTpoeHUE aHWIMHA.
B3anMHOe BiIMsHUME TPYIN aTOMOB B MoJIeKyJie aHWInHA. OCOOEHHOCTH XMMHUYECKHUX
cBoMcTB aHuiuHa. KauecTBeHHBbIE peaknuu Ha aHWIMH. CHocoObl MOJy4YeHUs |
npuMeHeHne anudaTuyeckux aMuHoB. [loydeHne aHuIMHa U3 HUTPOOCH30IA.

AmuHokuciaoTel. HomeHknatypa u uzomepusa. OTAEIbHbIC MNPEICTABUTEIHN (-
AMUHOKHCJIOT: TJIMIUH, aJaHuH, QeHUlIAIaHUH, Ceput, 2AymamMuHo8as KUCiIoma, JTU3UH,
yucmeun. Onmuueckas uzomepusi amunoxuciom: D- u L-amunoxuciomsi. uznueckue
CBOMCTBAa AaMHUHOKHCJIOT. XHUMHYECKHE CBONCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX
OpraHUYeCKUX COCTUHCHMH, pEeaKIus TMOJIUKOHJSHCAINN, O0pa30BaHHE MENTUIHON
CBsI3U. buonornyeckoe 3Ha4YeHHE aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TTENTUIOB.

benku xak npupoaneie nonumepsl. [lepBrudHnas, BTOpudHasi U TpPETUYHAS CTPYKTypa
O0enkoB. XUMHUYECKHUE CBOWCTBA OEJIKOB: THUAPOJW3, JEHATypalus, KaueCTBEHHBIS
peakIuu Ha OeJIKH.

Ionsmue 00 aA30mcooeparHcaujux 2emepoYUKIULeCcKUx COCOUHECHUSIX.
Tupumuounossie u nypunosvie ocnosanus. Hykneunogvie xuciomosi: cocmas, cmpoeHue
U buonocuYecKas pono.

JKCNePUMEHTAJIbHbIE METO/Ibl H3YYCeHUA BeLeCTB M UX NPpeBpalleHuil

PactBopenmne OenkoB B BOje, ACHATypalusi OCJIKOB MPU HArPEBaHHUH, IIBETHHIC
peakuuu Ha O€NIKH, PelIeHne SKCIEPUMEHTAIBHBIX 3371a4 TI0 TeMaM «A30TcoepKalimne
OpraHUYecKHe CoeNUHEHUs» U «Pacrno3HaBaHHe OPraHUuYeCKUX COEAUHEHUID.

BricokomoJieKkyJIIpHbIE COeTUHECHUSA

OCHOBHbBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3B€HO, CTENEHb MOJIUMEpPU3alUH, CPEIHIS MOJIEKYIJISIpHAs Macca.
OcHOBHbBIE METOAbl CHUHTE32 BBICOKOMOJEKYJSPHBIX COCIMHEHHN — MOIUMEpU3alus U
NoJNMKOHAeHcauus. [Ipedocmasnenue o cmepeopeyisipHOCMU U  HAOMOJEKYIAPHOU
CmpyKmype noaumMepos, 3a8UCUMOCHb CEOUCME NOJUMEPOE OM UX MOAEKVIAPHO20 U
HAOMONEKYAAPHO20 CIMPOEHUSI.

[lonumepnbie  matepuansl.  Ilmactmaccsl  (MONMMATHIICH,  MOJUIPONUJIEH,
MOJIMBUHUIXJIOPU/I, MOJIUCTUPOI, MOJIMMETUIIMETAKPUIIAT, MOJIMKapOOHATHI,
MONMATHIICHTEpeTanaT). Y TUIN3alKs U epepadoTKa MIacTUKa.

DnacToMephl: HATypajbHbIM KaydyK, CUHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U cunuxonsi. Pe3una.
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BonokHna: HaTypanbHble (XJOMOK, LIEPCTh, IIENK), HMCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

Ilonumepwl cneyuanvhoeo Hazuauenus (meguon, Keenap, 1eKMPONPoeodsujue
noaumepwl, buopasiazaemvle HOIUMEPDL).

JKCIepUMEeHTAJIbHbIE MEeTObl H3YYeHHUS BellleCTB M UX MpeBpAaleH il

O3HakoMIieHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IlacTMacc,
Kay4yKOB, pEIlIEHNE SKCIIEPUMEHTAJIbHBIX 3a/a4 1o TeMe «Pacno3HaBaHue MJ1acTMacC U
BOJIOKOHY.

PacuérHble 3a1a4u

Haxoxnenue MonexkyasspHO (GOopMyiibl OPraHUYECKOr0 COEAMHEHUS 110 MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXKJIEHHUE MOJIEKYJSIPHON (QOpMyIibl
OpPraHUYecKOro COeJUHEHUs Mo Macce (00bEMY) MPOAYKTOB CrOPAHMUS, 1O KOJIMYECTBY
BeniecTBa (Macce, 0OBEMY) TPOAYKTOB PEAKIMU W/MIM HUCXOJHBIX BEIIECTB,
YCTaHOBJICHUE CTPYKTYpHOH (OpMYJbI OPraHMYECKOro BEIIeCTBA HA OCHOBE €ro
XUMHYECKUX CBOMCTB MJIM CIIOCOOOB TOJYUYEHHUS, OTIPEEICHHUE J0IU BBIXOJa MPOIYKTa
peakiuu OT TEOPETUUECKU BOZMOMXKHOTO.

MexnpeaMeTHbIe CBA3U

Peanuzamus MeXnpeaMETHBIX CBS3€dM IIPU M3YYCHUM OPraHUYECKOM XUMHUHU
B 10 Kyacce OCyIIecTBISETCS Yepe3 MUCIOIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
IOHATHUM, TaK U IOHATUH, NPUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOIO
LKA,

OO0mue ecTecTBEHHO-HAy4YHbIE IOHSATHUS: SIBIIEHWE, HAy4YHBIH (HakT, THUIOTE3a,
TEOpHWs, 3aKOH, aHalIM3, CHHTE3, Kiaccuukaius, HaOIIOIEHHe, HW3MEpPEHNUE,
JKCIIEPUMEHT, MOJIEJIb, MOJAEIUPOBAHUE.

dusznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJICKYJIa, SHEPreTUYCCKUI
yYpOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSTHUE BEIIeCcTBa, (U3HMUYECKUE
BEJINYUHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, JHEPTHUsI, Macca.

buonorusa:  kmerka, oOpraHmsM, 3KocucTema, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIH W TEeTepOoTpOdHBI THUN NHTAaHUS, OpOKEHHUE,
doTocuHTE3, TBIXaHUE, OCNKH, YTIIEBOIbI, JKUPBI, HYKJICUHOBBIC KHCIIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hsle HCKOTIaeMble, TOILIHBO.

TexHonorus: NuileBble MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO MUTAaHUS, MOIOIIUE
CpeacTBa, MaTepyabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.
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IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

B CcoOTBETCTBMH C CHUCTEMHO-IESATEIILHOCTHBIM IOAXOJOM B  CTPYKTypeE
JUYHOCTHBIX PE3YIbTATOB OCBOCHUS MpeIMeTa «XUMUS» Ha YPOBHE CPEIHETO OOIIEro
o0pa30BaHus BBIIENEHBI CIEIYIOUIME COCTABISIOUIME: OCO3HAHHUE OO0YUYaIOIIUMUCS
POCCUMCKOM  TPAXJAHCKOM  HMAECHTUYHOCTH; TOTOBHOCTh K  CaMOPA3BUTHIO,
CaMOCTOSITEJIbHOCTH W CaMOONPEJACIICHUIO; HAJIMYWe MOTHUBAIMM K OOYYCHHIO;
TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIUXCS PYKOBOJICTBOBATHCS MPUHITHIMU B OOIIECTBE
MpaBUjaMd U HOPMamHu I[IOBEJICHUS; HAIUYUE TMPABOCO3HAHUS, JSKOJOTHYECKOU
KYJbTYPbI; CIIOCOOHOCTh CTABUTH 1[E€JIU U CTPOUTH KU3HEHHBIC TIAHBI.

JIndHOCTHBIE  pe3ylbTaThl  OCBOCHUA  NpeaMeTa  «XHUMUA»  OTPaAXKaKT
c(hOpMUPOBAHHOCTh  ONBbITA IO3HABATEJIPHOM M  TMPAKTUYECKOHW  JACSATEIbHOCTU
oOy4aromuxcs B MPOIECCE peaau3alud 00pa3oBaTeIbHON JeATEIbHOCTH.

JIMdHOCTHBIE  pe3ylbTaThl  OCBOCHUA  NpeAMeTa  «XHUMHUA»  OTPAXKAKOT
c(hOpMUPOBAHHOCTb  ONBITA IO3HABATEJIPHOM M  TMPAKTUYECKOW  JACSATEIbHOCTU
oOy4aromuxcs B MPOIecce peaanu3anu 00pa3oBaTesIbHON AeSTENbHOCTH, B TOM YHCIIE B
YacTH:

1) rpaaaHCKOro BOCIUTAHMSA

OCO3HAaHMsS OOYYAIOUIUMHUCS CBOMX KOHCTUTYLMOHHBIX IpaB M OO0sS3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPSAJIKY;

NPEACTABICHUS O COI[MAIbHBIX HOPMAaxX M MpaBUIaX MEXKIUYHOCTHBIX OTHOLIECHUM
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATENbHOCTH TMPU CO3JAaHUU YUEOHBIX
IPOEKTOB, PEIICHUH Y4YEOHBIX U TMO3HABATENbHBIX 3a/1ad, BBIMOJHEHUU XHUMHYECKUX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTHX TP aHAIIW3€ PA3IMYHBIX BUJIOB YU€OHOH JESTEIBHOCTH;

2) MATPHOTHYECKOT0 BOCTIMTAHMS:

LIECHHOCTHOTO  OTHOLIEHUS K HCTOPUYECKOMY W  HAYYHOMY  HaCIECIUIO
OTE€YECTBCHHOMN XUMUM;

YBOXKEHHUSI K TIPOlleCCy TBOpPYECTBA B OO0JaCTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHUS] XUMUH, OCO3HAHUS TOT0, YTO JTAHHBIE HAYKHU €CTh PE3YyJIbTAT AJIUTEIBHBIX
HAOJIOICHNUM, KpPOMOTIMBBIX OKCIEPUMEHTAIBHBIX TMOUCKOB, TOCTOSHHOTO Tpy/a
YYEHBIX U IPAKTUKOB;

VMHTEpPECAa W IO3HABATEIbHBIX MOTMBOB B MOJYYEHHH W TOCICAYIOUIEM aHAIN3E
MH(pOpMALINK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHOM OTEUeCTBEHHON XUMMUH;

3) AYXOBHO-HPaBCTBEHHOT 0 BOCTIMTAHUSI:
HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MTOBEACHUS;

14



CIIOCOOHOCTU OIIEHMBATh CUTYallUM, CBA3aHHBIE C XUMHUUYECKUMHU SIBIICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE MOBEJECHUE U MOCTYIIKA CBOMX TOBAPUILEU C MO3ULUAMN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUSA MOCIIEICTBUM MOCTYIKOB;

4) popMupoBaHuUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUS LIEHHOCTEH 310pOBOro U 6e30macHoro o0pasa >KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEGHHUS K COOCTBEHHOMY (HU3NYECKOMY U TCHXHUYECKOMY
3JI0POBBIO;

coOoicHUsT TpaBuil 0Oe30MacHOro oOpalleHuss C BellecTBaMU B OBITY,
TIOBCETHEBHOW JKU3HU, B TPYIOBOH I€ATEIHLHOCTH;

MOHMMaHUS [IEHHOCTH MPAaBHJI MHIUBUAYATHHOTO U KOJUIGKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JTFO/ICH;

OCO3HAHUSl TIOCJIEACTBUH W HENPUATHS BpPEIHBIX MPHUBBIUEK (YMOTpeOIIeHUs
QJIKOTOJIs, HAPKOTUKOB, KypeHHs );

5) Tpya0BOr0 BOCTIMTAHMS:

KOMMYHHUKAaTUBHOW KOMIIETCHTHOCTH B Y4EOHO-UCCIIC0BATEILCKOMN JICSITEIBHOCTH,
OOIIECTBEHHO MOJIC3HOM, TBOPUYSCKON U APYTHX BUIAX JICATCILHOCTH,

YCTaHOBKM Ha aKTUBHOE yYacTHE B PEHICHHH IMPAKTUYECKUX 3a7a4 COIHAIbHOM
HaMpaBJICHHOCTH (B paMKax CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY U3YUICHUIO MMPOQPECCHI pa3TUIHOTO PO/Ia, B TOM YHCIIC
Ha OCHOBE NMPUMEHEHHS NMPEJAMETHBIX 3HAHUH 110 XHUMUU;

YBKEHUS K TPYAY, JTIOASIM TpyJa U pe3ylibTaTaM TPYIOBOU JEATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUAYaTbHOU TPAEKTOPUU 0Opa30BaHMS,
Oynymieit mpodeccun W peain3allud COOCTBEHHBIX >KM3HEHHBIX IIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHW, HWHTEPECOB M TOTpeOHOCTEH
00IIIeCTBa;

6) IK0JIOTHYECKOro BOCITUTAHUSI:

HKOJIOTUYECKH IE€JIECOO0PAa3HOT0 OTHOIIEHUS K TPHUPOAEC KaK HMCTOYHUKY
CYILIECTBOBAHHUS KU3HHU Ha 3E€MIIE;

MOHUMaHUS TH00aTBbHOTO XapakTepa dKOJOTHYECKUX MpOoOJeM, BIHUSHUS
SKOHOMHUYECKHUX ITPOLECCOB HA COCTOSIHUE ITPUPOAHON U COLMAIBHOM CPEJIbL;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKCHUN XUMHH JIJISI PEIICHUS
BOIIPOCOB PAIIMOHAJIBHOTO IPUPOAOTIOJIb30BAHNS;

AKTUBHOI'O HEMNPUATUA JNEUCTBUM, NPUHOCSIIMX BPEJ OKPYXKAIOLIEH MNPUPOIHOU
cpene, yMEHHUS TMPOTHO3MPOBATH HEOIATONPUSATHBIE HKOJOTHYECKUE MOCIECACTBUS
NPEeANTPUHUMAEMBIX JEMCTBUN U MIPEIOTBPAIIATh UX;

HAJIMYMSI PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYPHI,
ONbITa JEATEIBHOCTH JIKOJOTMYECKOW HANpPABIECHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMH B MO3HABATEJIbHOW, KOMMYHUKATUBHON M COLMAILHON MPAKTUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UIEOJIOTUU XeMo(hoouu;
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7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH U
OOLIECTBEHHOM MPAKTUKH;

MOHUMAaHUs cneuu(UKN XMMUU KaK HayKd, OCO3HAaHMS €€ posid B (POPMHUPOBAHUU
pPAllMOHAJBHOIO HAay4YHOTO MBIIUIEHUSA, CO3JaHUHM LEJIOCTHOTO  NPEACTABICHUS
00 OKpy>XarolieM MHpe Kak O €IMHCTBE MPUPOJbI U YEJIOBEKA, B TO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHruH NpoOiieM COXpaHEeHHs IPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHUH ISl COBPEMEHHOM LIMBUIIM3ALIMY: B €€
I'YMaHUCTUYECKOW HAMNpaBI€HHOCTH W BaXXHOM pOJM B CO3JaHUM HOBOM 0asbl
MaTepUAIbHON KYJIbTYpbI, B PEIICHUH TI00aNbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSA
YeJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECCKOM, TUIIIEBON M KOJIOTHYECKON O€30MacHOCTH,
B Pa3BUTHUM MEIMIIMHBI, O0ECIIEUEHUN YCJIOBHM YCIEUIHOTO TpyJa U HKOJIOTHYECKH
KOM(OPTHOM KU3HU KAXI0T0 WiIeHa 00I1ecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHWMAHUS CYIIHOCTH METOJOB INO3HAaHWS,
UCIIOJIb3YEMbIX B ECTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJb30BATh IMOJy4yaeMble
3HAHMS JUISI aHAIKM3a U OOBSICHEHUS SIBJICHHUM OKPYXAIOIIEro MUPA U MPOUCXOISIINX
B HEM HM3MEHEHUM, YMEHHMs JeJlaTh 0OOCHOBAaHHBIE 3aKJIOUEHHS HA OCHOBE HAYUYHBIX
(aKkTOB U UMEIOIIUXCS JAHHBIX C LIEJBIO MOJTYUYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JJIsl PEIICHUS
npo0JIeM B pealibHbIX KU3HEHHBIX CUTYAIUAX;

MHTEpECA K MMO3HAHUIO, UCCIIEN0BATENBCKON IESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHMI MO XMMHUH B COOTBETCTBUU C >KU3HEHHBIMU
OTPEeOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pPa3IMUHBIX cdepax mnpodecCuoHaIbHON
NEeATEIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJdbTaTbl OCBOEHHSI NPOrpaMMbl MO XHMHU Ha YpOBHE
CpeIHero o01Iero o0pa3oBaHus BKIFOYAOT:

3HAYMMBbIE TUTSt dbopmupoBaHus MUPOBO33PEHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIICHAYYHBIE TMOHSATHUS, OTpaKaroIIne
[IEJIOCTHOCTh HAyYHON KapTUHBI MUPA U CIEIU(UKY METOI0OB TTO3HAHUS, UCTIOJIb3yEeMBbIX
B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, SHEPIUs, SBICHHUE, MPOIIECC, CUCTEMA,
HAy4YHBIN (DaKT, MPUHIUT, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHs, HCCIEIOBaHHE,
HaOJIOICHNE, M3MEPEHHE, DKCIIEPUMEHT U JIPYTHUE);

VHUBEpCAIbHBIC Yy4eOHBbIC JeWcTBHUS (MO3HABAaTEIbHBIE, KOMMYHUKATHBHBIC,
pETyISITUBHEIE), oOecnieunBatoniue (GopMupoBaHue (PyHKIIMOHATBHONW TPAMOTHOCTH U
COIMAIbHON KOMIIETEHIIUU 00Y4arOIIUXCS;

CIIOCOOHOCTh OOYYaIONIMXCSl HMCIOJb30BaTh OCBOCHHBIE MEXIAUCIUILIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCAJIbHbIE yuyeOHbIE NEWCTBUS B MO3HABATEIbHOU
Y COLIMAIIbHOM MPAKTHKE.
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MertanpenMeTHbIe Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATIbHBIMU YU€OHBIMHU
[M03HABATENbHBIMU, KOMMYHUKATUBHBIMH U PETYJIITUBHBIMU JICCTBUSIMH.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHS
ba3oBble JJoruueckue a1eicTBUA:

CaMOCTOSITEIbHO (POPMYIUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAEHATh LENN AEATCIBHOCTH, 3a/1aBas napaMeTpbl U KPUTEPUU UX JOCTUKECHUS,
COOTHOCHUTD PE3YJIbTATHI JECSITEILHOCTH C TOCTABICHHBIMHU 1EISIMU;

UCIIOJIb30BaTh MPYU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS : BBIIAETATH
XapakTepHbIE MPU3HAKKA MOHSATUM M YCTAHABIMBATH WX B3aUMOCBSI3b, HCMOJIb30BATh
COOTBETCTBYIOIIUE TOHITHUS JIJIs1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUI;

BLIOMPATh OCHOBAHUS W KPUTEPUU ISl KIACCU(PUKAIIMKU BEIIECTB U XUMUYECKHUX
pEeaKLnii;

yCTaHABJIUBATh MPUUUHHO-CJIEACTBEHHBIE CBSI3U MEXKY M3y4Yae€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJICHHS (MHIYKTUBHBIC, ASAyKTHUBHbBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTU W TPOTHUBOPEUUS] B PACCMATPUBAEMBIX SBJICHUSIX,
(dbopMyITHUPOBATH BHIBOBI U 3aKIIOUCHUS;

IPUMEHATh B TMPOLIECCE ITO3HAHUS MCIOJb3YEMbIE B XUMHU CHUMBOJHAYECKUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BLIBATH MOJICIIbHBIE MTPEJCTABICHUS — XUMUYECKHUM 3HAK
(cumMBOJI) BIeMeHTa, XuMUueckas (opmylia, ypaBHEHHE XUMHUUYECKOW peakiuh —
P PEIICHUH YYEOHBIX TTO3HABATEIIBHBIX U MPAKTUYECKUX 3a7a4, IPUMEHSITh Ha3BaHHbBIC
MOJICJIbHBIC TIPEACTABICHUSA IS BBISIBIICHHUS XapaKTEPHBIX IPU3HAKOB H3yYAE€MBIX
BEIIECTB U XUMUYECKUX PEAKIIHM.

Ba3oBble ucciaenoBarte/bCKHe 1eHCTBUA:

BJIAJ€Th OCHOBAaMHU METOJ 0B HAYYHOT'O IMO3HAHHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynHpoBaTh LIETU U 3a7a4l HCCIIEOBAHUS, UCIIONH30BATh MOCTABICHHBIC
U CaMOCTOATEIHHO C(OPMYITHMPOBAHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUSI THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU;

BJIAJIETh HABBIKAMH CAMOCTOSATENBHOIO INIAHUPOBAHUS U MPOBENCHUS YYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOIIOAaTh 3a XOJOM TpoIlecca,
CaMOCTOSITEJILHO TIPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIUPOBATH OOOOIICHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUSA, COCTABIISIThH
000CHOBaHHBIN OTYET O IPOJIEITAHHON paboTe;

MPUOOPETATH OMBIT YYSHUIECKOUN MCCIIEIOBATEIHCKON M IPOSKTHON JEATEIbHOCTH,
MPOSIBIISATh CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUS
MMPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHUS.

Pabora c nunpopmanmeii:
OPUEHTHPOBATHCSA B PA3IUYHBIX UCTOYHUKAX MH(MOpMaUUM (HAyYHO-MOMYJspHAas
auTepaTypa XUMUYECKOTO COJIepKaHUs, CIpaBOYHbIE mocobus, pecypcbl MHTepHETa),
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aHANIM3UPOBATh MHPOPMALIMIO PA3IMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUUECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEMMPOTUBOPEUYUBOCTH;

(opMyIHpPOBAThH 3aIIPOCHI U MPUMEHATH Pa3IMYHbIE METOJIbI ITPU MOUCKE U 0TOOpE
uH(popMaIu, HEOOXOJUMOM JIs1 BBINIOJHEHUS YU€OHBIX 3a/1a4 ONpPEAeTIEHHOTO TUIIA;

NpuoOpeTaTb  OMNBIT  HMCHOJB30BaHUS  HMH()OPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MpeacTaBiIeHUsS HH(POPMALNH
(cxembl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN SA3BIK B KAaue€CTBE CPEJICTBA NpHU pabOTe C XUMHYECKOU
uHpOpMaIMel: TPUMEHITh MeXIpeIMeTHbIE ((PU3MUecKe U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (POPMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISAHOCTH.

KoMMyHUKATHUBHBIE YHUBEpPCAJbHbIE y4eOHbIe AeiiCTBHSI:

3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXKJaeMOM TEMBl B XOJie JHaiora
W/WIK  JTUCKYCCHM, BBICKa3blBaTh WJACH, (HOPMYIUPOBATH CBOM  IPEIIOKCHUS
OTHOCHUTEJIBHO BBITIOJTHCHHS TIPE/IIIOKEHHOM 3a]1a4Wu;

BBICTYIIaTh C TIPE3CHTAIllMell pEe3yJbTaTOB ITO3HABATCIIBHOW JICSITEILHOCTH,
TIOJIYYCHHBIX CaMOCTOSATEIbHO WM COBMECTHO CO CBEPCTHHKAMHU IPU BBITTOJTHCHHUH
XHMHYECKOTO OSKCIICPUMEHTa, MPAKTHYECKON pabOThl IO HMCCICIOBAaHUIO CBOWCTB
U3y4aeMbIX BEINECTB, pealin3alliid y4eOHOTro TpoekTa, W (HOPMYIHUPOBATH BHIBOJIBI
10 pe3yibTaTaM MPOBEAEHHBIX HCCIICIOBAHUN MyTEM COTJIACOBAHMS ITO3MIIMH B XOZE
o0CcyXeHus 1 OOMeHa MHEHUSIMHU.

PeryasiTuBHble YHHBepPCcAJbHbIe y4eOHbIE HeiiCTBUSA

CaMOCTOSITEJIbHO  IUTAHMPOBATh M OCYHIIECTBJISATH CBOIO  IMO3HABATEIHHYIO
JEeSTENbHOCTh, oOmpeAensss e€ Nend W 3aJa4yd, KOHTPOJIUPOBaTh W 1O MEpe
HEOOXOIMMOCTH KOPPEKTUPOBATH MIPETIAraeMbIil allTOPUTM JICUCTBHI MPU BHITIOTHEHUN
y4eOHBIX M HCCIEAOBATEIbCKUX 3a/lay, BbIOMpaTh HauOosiee 3P (HEeKTUBHBIA CIOCOO
WX peIIeHus ¢ Y4YETOM TIONYYEeHHs] HOBBIX 3HAHUW O BEMIECTBAX W XUMHUYECKHUX
peaKuusx;

OCYIIECTBJISITh ~ CAMOKOHTPOJb  JEATEIBbHOCTH HAa  OCHOBE  CaMOaHalu3a
¥ CAaMOOIICHKH.

[IpenmeTtHbIe pE3yNbTaThI OCBOCHHUS MPOTPAMMBI o XUMHAH
Ha yriyOJ€éHHOM YpOBHE Ha YpPOBHE CpeaHEero oOIero o0pa3oBaHUs BKIIOYAIOT
cneruuyeckue I y9eOHOTO mpeaMera «XHUMHs» HaydHble 3HAHUS, YMEHUS U
CIOCOOBI ACHCTBUI 1O OCBOCHUIO, HHTEPIPETAIIMHM U MPEOOPA30BAHUIO 3HAHUM, BUIIBI
JESTENHHOCTH TI0 TOJIYYCHUIO HOBOTO 3HAHWS W TPUMCHCHHWIO 3HAHWHA B Pa3TUIHBIX
y4eOHBIX CUTyalMsX, a TaKXKEe B PEAIbHBIX KWU3HCHHBIX CHUTYyaIUSIX, CBSI3aHHBIX
c xuMuen. B mporpaMMe 1Mo XuMuu MPEeIMETHBIE Pe3yIbTaThl IPEICTABICHBI 110 TOAAM
H3Yy4YCHUS.
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NPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHBIE pe3yNbTaThl OCBOEHHUS Kypca «OpraHuueckas XHMUS) OTPaXaroT:

c(hOpMUPOBAHHOCTbH MPECTABICHUIN: O MECTE M 3HAYCHUU OPTaHUYECKON XUMHUHU
B CHCTEME €CTECTBEHHBIX HayK U €€ pOJu B O0ECIEUCHUH YCTONYMBOTO Pa3BUTHS
YeJIOBEUEeCTBA B PEIICHUM MPOOJEeM HKOJOTUUYECKOM, HHEPreTHUYEeCKOW M MHUILEBOM
0€30MacHOCTH, B PAa3BUTHUM MEJUIIMHBI, CO3JaHUU HOBBIX MAaTEpPUATIOB, HOBBIX
WCTOYHUKOB DHEPruu, B OO0ECINEYEHUU pPaAlMOHAIBHOTO MPUPOAONOJIb30BAHUS,
B (hOpPMUPOBAHNU MUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTUICCKH
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOIHOM CpeJIe;

BJIaJICHUE CUCTEMON XUMHYECKUX 3HAHU M, KOTOPasi BKJIIOYAET: OCHOBOIMOJIAratoue
HOHSATHSA — XUMHUYECKHI 3JICMEHT, aTOM, PO M 3JICKTPOHHAas 000JI0UKa aTroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKAEHHOE COCTOSIHUSI aToMma, THOpHUIU3alUs
aTOMHBIX OpOUTaNCH, MOH, MOJICKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIILHOCTD, CTETICHb
OKHUCJICHUSI, XUMHUYECKasl CBSI3b, MOJIb, MOJIIPHASE MAcCa, MOJISIPHBIN 00BEM, YTIIEPOIHBIHI
CKelleT, (PYyHKIMOHAJbHAsI TPYIINA, pajauKaj, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE,
COKpaIllEHHBIE,  CKEJIETHBIC), HW30MEpUsS  CTPYKTYpHass W  NPOCTPAHCTBECHHAs
(reomeTpuuecKas, onmuueckds), W30MEpbl, TOMOJIOTHYECKHI ps, TOMOJIOTH,
YIJIEBOAOPOBI, KACIOPOA- U a30TCOJAEPKAILIME OPraHUYECKUE COCIUHEHUS, MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIWHEHUS; TCOPUH, 3aKOHBI
(nepuonnueckuit 3akon .M. MenneneeBa, Teopusi CTpOEHHUSI OPraHUYECKUX BEIIECTB
A.M. DbytriepoBa, 3aKOH COXpPaHEHHMsS MAacChbl BEIIECTB, 3aKOH COXPAHEHUS U
IPEBPAIIEHUS SHEPTUU NP XUMUYECKUX PEAKLUUIX), 3AKOHOMEPHOCTH, CUMBOJINYECKU
S3bIK XUMHH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKALIME B OCHOBE IIOHUMAHUS IPUYUHHOCTH
U CHUCTEMHOCTH XMMHWYECKUX SIBICHUM; IPEICTABICHHUS O MEXaHU3MaX XUMHUYECKUX
peaKunii, TEPMOJUHAMUYECKUX M KUHETHUYECKUX 3aKOHOMEPHOCTAX HX IPOTEKaHHUS,
O B3aMMHOM BIIMSIHUM aTOMOB W TpyHIl aTOMOB B MOJIEKYyJaX (MHIAYKTUBHBIN H
Me3oMepHbIt 3¢ dexT, opuentantel | um Il poma); dakromoruueckne cBeaeHUS
O CBOWCTBaX, COCTaBe, IOJTYYECHUHM U OE30MaCHOM HCIOIH30BAHUU BAKHEHIINX
OpPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKON MEATETbHOCTH YeJOBEKa, OOIIMX
Hay4YHbIX MPUHIMIAX XHUMUYECKOrO MPOMU3BOJACTBA (Ha MpUMEpPE MPOU3BOJCTBA
MeTaHoJIa, epepadoTKu HeDTH);

chOpPMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHBIC TMPHU3HAKH TOHSATHH,
YCTaHABIMBAaTh WX  B3aHUMOCBA3b, MCIIOJB30BaTh  COOTBETCTBYIOLIUE  IOHSTHUSA
IIPY ONHCAHUHU COCTAaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCMHEHUN;

c(hopMHUPOBAHHOCTH YMCHHIA:

WCMOJIB30BATh XMUMHUYECKYIH) CHUMBOJIUKY JUISI COCTAaBJICHUS MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (HOPMYN OpPraHUYECKHUX
BEIIECTB;

COCTaBJISITh YPAaBHECHUS XHMHUYECKHX PpEAKIUHA M PACKPBIBATh HX CYIIHOCTh:
OKHCJIUTENbHO-BOCCTAHOBUTEBHBIX PEAKIIUI ITOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO
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OanaHca 3TUX peakui, peakluii HOHHOTO OOMEeHa MYTEM COCTABIEHHUS UX TMOJHBIX U
COKpAILIEHHBIX UOHHBIX YPaBHECHUN;

M3rOTABIMBATh MOJEIH MOJIEKY] OpPraHMYECKUX BEIIECTB MJIA WIUIFOCTPALMU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN: YCTaHABIMBATh NPUHAJICKHOCTh HM3YYEHHBIX
OpraHMYECKUX BEILECTB M0 UX COCTaBY M CTPOCHUIO K ONpPEAeNEHHOMY KilacCy/TpyIie
COEIMHEHUN, Oagamb UM Ha3zBaHMs Mo cuctematudeckoil Homenknarype (IUPAC) u
npueoOums TPUBHUAIbHBIE HAa3BAaHUA JUIsl OTAENBHBIX NpPEJCTaBUTENEH OpraHUYeCcKUX
BEUIECTB  (ITWJIEH, aleTW/IeH, TOJyoJd, TJUUEPUH, ATHICHIJIMKONb, (EeHOI,
dopManpaerus, aueTanbIerui], aleToOH, MypaBbUMHAs KHCIIOTa, YKCYCHas KHCIIOTa,
CTeapuHOBas, OJEMHOBAs, MNAJIbMUTUHOBAS KHCIOTHI, TJUIUH, aJaHWH, MaJbTO3a,
GpyKTO3a, AaHUIIMH, AUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOJI U JPYTHeE);

c(OpMHUPOBAHHOCTh YMEHHUS OMPEEATh BUJ XUMUYECKON CBS3H B OPraHUYECKHUX
COEIMHEHUAX (KOBaJEHTHAsI M MIOHHAA CBS3b, G- U T-CBA3b, BOJOPO/IHAS CBS3b);

chOpPMHUPOBAHHOCTh ~yYMEHHUS MPUMEHSATh TOJIOKEHUS  TEOPUU  CTPOCHHS
opranndeckux Bemects A.M. byriepoBa mis oOBsSICHEHHS 3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MYecKue u
XUMHUYECKHE CBOMCTBA TUIMUYHBIX MPEACTABUTENIEH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BEILECTB: AJIKAHOB, LHMKJIOAJKAHOB, AJKEHOB, AJIKAAUEHOB, AJKUHOB, aApOMaTUYECKUX
yIJI€BOJAOPOJIOB, CIUPTOB, AlbJETHUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX H
CJIIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCIUHEHUN U AMUHOB, AMUHOKHUCIOT, OEIKOB,
yriIeBOJ0OB (MOHO-, JU- W IMOJUCAXapHUIIOB), WJUIIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIy HUMU  YpPaBHEHUSIMH COOTBETCTBYIOIIUX XUMUYECKHUX peakiui
C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS TOJTBEPXKAaTh Ha KOHKPETHBIX MPUMEpPaxX XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCIMHEHHHN OT KPAaTHOCTH U
TUIIa KOBAJICHTHOW CBSA3M (G- U T-CBA3M ), B3AUMHOTO BJIMSHUS aTOMOB U IPyNI aTOMOB
B MOJIEKYJaX;

c(OpMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh MCTOUYHUKH YTIEBOJOPOIHOTO
CoIpbsi (HE(Th, MPUPOJHBIA Ta3, Yrojb), CIOCOOBI €ro mepepaboTKh W MPAKTUIECKOE
IpUMEHEHHUE IPOAYKTOB IepepaboTKy;

c(OpMUPOBAHHOCTD BIIAJCHUS CUCTEMON 3HAaHUHM O €CTECTBEHHO-HAYYHBIX METOAAX
MO3HaHMS — HAONIOJEHUH, U3MEPEHUH, MOJACIMPOBAHUH, IKCIIEPUMEHTE (PEabHOM H
MBICJIEHHOM) U YMEHUS NPUMEHSTh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHUS NPUMEHSATH OCHOBHBIC OIEPAlMU MBICIUTEIbHOM
NEeATENbHOCTH — aHajiu3 W CHHTE3, CpaBHEHHE, O0OOOIIEHHE, CHCTEMATHU3ALUIO,
BBISIBJIEHUE NPUYMHHO-CIEACTBEHHBIX CBA3€H — Il M3Yy4YEHUs CBOICTB BEILIECTB U
XUMHUYECKUX PEaKIU;

c()OPMHPOBAHHOCTh YMEHHI: BBISIBISITH B3aUMOCBSI3b XMMHMUYECKHX 3HAaHUU
C MOHATUSAMM U NPEICTABICHUSMHU APYTHUX €CTECTBEHHO-HAYYHBIX IPEIMETOB 1JI OoJiee
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OCO3HAHHOTO MOHWUMAHUS CYIIHOCTH MATEPUAIBHOTO €IWHCTBA MHUpPA, HCIOJIb30BAaTh
CUCTEMHbIC 3HAHUS MO OPraHUYECKON XUMHUHU JJIsi OOBSICHEHUS U MPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI MO0 XUMUYECKUM (QopMysiaM U
ypaBHEHUSM XUMHUYECKUX PEaKIMil ¢ UCTOJIb30BaHHEeM (U3MYECKHX BEJIUYMH (Macca,
00BbEM ra3oB, KOJIUYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: PACUETHI MO HAXOXICHUIO XUMHUYECKON (POPMYIIbl BEIIECTBA MO M3BECTHHIM
MAaCCOBBIM  JOJISIM XHUMHUYECKUX OJIEMEHTOB, NPOAYKTaM CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OILICHUBATH
C TIO3UIIUNA IKOJOTUUECKON 0€30MacHOCTH MOCJIECICTBUSI OBITOBOM M TIPOU3BOCTBEHHOM
NEATeIbHOCTH YeJIOBEKa, CBA3AHHOW ¢ MepepaOOTKOM BEIIECTB, HCIOJIb30BaTh
MOJIYYEHHBIE 3HAHUS JUISi TPUHATUS TPAMOTHBIX PEIICHUN TpoOJieM B CHUTyalusX,
CBSI3aHHBIX C XUMHUECH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIBPHO IUIAHUPOBAaTh W MPOBOIUTH
XUMUYECKUIN IKCTIEPUMEHT (MOJYyYEHUE U M3YyUYEHUE CBOMCTB OPraHMYECKUX BEIIECTB,
KA4E€CTBEHHBIE PEAKIIUU YTIECBOJOPOJOB PA3TUUYHBIX KJIACCOB U KUCIOPOACOAEPKAIIUX
OPraHMYEeCKUX BEIIECTB, PEIICHUE SKCICPUMEHTAIBHBIX 3aJad MO PaClO3HABAHUIO
OpraHWYeCKUX BEIIECTB) C COONIOJEHHEeM TIpaBUJl  0€30MacHOTO  OOpaIeHHUs
C BEIIEeCTBaMH U J1a0OpaTOPHBIM 000PY0BaHKHEM, (DOPMYIMPOBATH 1€Ih UCCIEIOBAHNUS,
NPEACTaBIATh B pa3Iu4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAJU3HPOBATH H
OIIEHUBATh UX JIOCTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMEHUI:

coOJI0IaTh TpaBWIa DKOJOTHYECKH IeJ1ecO00pa3HOro TMOBEJACHUS B OBITY
U TPYJOBOM JESATEIbHOCTH B ILEJISIX COXPAaHECHHUS CBOETO 3I0POBbA, OKpYyKarollen
MIPUPOTHOUN CpeIbl U JOCTHIKEHHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HAaBaTh OIMACHOCTb TOKCHYECKOTO JICMCTBHSI HA JKHUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEECTB, MOHMMAas cMbIc noka3arens [IJ1K;

aHAJM3MPOBATh  IIEJIECOOOPA3HOCTh  NPUMEHCHHMS  OPraHWYCCKHX  BEIIECTB
B IIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIIICHUS PUCK-TT0JIb3a;

chOpMHUPOBAHHOCTh  YMEHHMHA.  OCYIIECTBIATH  IICJICHANIPABICHHBIM  ITOMCK
XUMUYECKOW HMH(pOpMAIMK B Pa3IMYHBIX HCTOYHHMKAX (HaydyHas W ydeOHO-HaydHas
JuTEpaTypa, cpeiacTBa maccoBod uH(opmaruu, MHTEpHET M Jpyrue), KpUTHUYCCKU
aHanu3uposams XUMUYECKYI0 HHPOPMAIUIO, nepepabamviéams €€ W UCNOIb308AMb
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOU 3a/adeci.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBaunue
No KomnnuecTtBo OCHOBHBIE BUIBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB o0y4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTruueckue ocH

OBbI OPraHUYECKONH XUMHUHU

1.1

[Ipenmer opranuueckomn
XUMHUH.

Teopus ctpoeHus
OPraHN4YEeCKUX
COeIMHEHUH

A. M. bytnepoBa

8

Hpe):[MeT N 3HAYCHHUC OpFaHquCKOﬁ
XUMUHU, ITPCACTABICHHUC O MHOF006pa3I/II/I
OpPraHUYCCKHUX COGJII/IHGHPlﬁ.

DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja:

OCHOBHOE M BO30Y>KJIEHHOE COCTOSIHUSI.
BasieHTHBIE BO3BMOKHOCTH aTOMa
yraepoa. XuMUYECKas CBS3b

B OPraHUYECKUX COEUHEHUSX. TUIIBI
rUOpUIU3aINK aTOMA YIIIepo/a.
MexaHn3MbI 00pa30BaHMs KOBAJICHTHOMN
cBs131 (0OMEHHBIN U TOHOPHO-
aKLenTopHbIN). TUIbI epeKpbIBAHUS
ATOMHBIX OpOUTaNEH: G- U T-CBSA3U.
OnunHapHas, JBOWHAS U TPOiHAs CBS3b.
Croco0bl pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannyeckux BemiecTB. [lonsTue

0 CBOOOJIHOM pajiuiKaie, HyKJIeopuie u
AIEKTpoduIIE.

Teopust cTpoeHUs OPraHUYECKUX

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBIZCIATh UX XapaKTePHbBIC
MPU3HAKW ) U IPUMEHSITH 3TH MOHSITHUS
MIpY OMUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JJIsI OOBSICHEHUS
OTJICNIbHBIX ()AKTOB U SIBJICHUH.
PackpbiBaTh CMBICIT TTOJIOKECHUN
TEOPUU CTPOCHUSI OPTaHUYECKUX
BemiecTB A. M. bytneposa u
MPUMEHSTH UX JJI1 O0BSICHCHUS
3aBUCUMOCTH CBOWMCTB BEILIECTB

OT COCTaBa U CTPOCHUH.
Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX,
CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILIECTB.

Onpeaensars BUAbI XUMHYECKON
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coequnennii A.M. bytiepoBa u ee
COBPEMEHHOE PA3BUTHE — CTPYKTYypHAs
TEOPHs] OPTaHUYECKUX COCTUHEHUM.
3Ha4YEeHUE TEOPUU CTPOCHHUS
OPraHUYECKUX COCIUHECHUU.
MonekyisipHbIE U CTPYKTYPHBIE
dbopmynbl. CTpyKTypHBIE (HOPMYITBI
pa3JIMYHBIX BUJOB: pa3BEPHYTas,
COKpalIEHHAas, CKEJIETHAas.

Nsomepus. Buasl nzomepuu:
CTPYKTYpHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE AP (HEKTHI B MOJIEKYIaX
OpraHUYECKUX COECTUHECHU.
NHaykTuBHBIN 1 Me30MepHBIN 3 (PEKTHI.
[IpencraBnenue o kaaccupuKaimu
oprannyeckux BemiecTs. [lonsaTue

0 (hyHKIIMOHATBHOM rpymme. I'oMomorus.
I'omomornueckue psaasl. Homenkiatypa
OPraHUYECKUX COCTMHEHUN
(cuctemaTuueckasi U TpUBUAJIbHbBIC
Ha3BaHUA).

OcobeHHOCTH U Ki1accupuKaIus
OpraHuyecKux peakuuil. OKUCIUTETbHO-
BOCCTAHOBUTEIILHBIE PEAKIIUN

B OPTaHUYECKON XUMHH.
JKCNePUMEHTAIbHbIE METOAbI
U3y4YeHHsI BelleCTB U UX MPeBpallleHui:

CBsI3M (OJIMHApHBIE, KPATHBIC)

B OPTaHUYECKUX COSTMHECHHSIX.
XapakTepru30BaTh POJIb U 3HAYCHHUE
OpPTaHUYECKOW XUMHH B PEIICHUN
po0JIeM IKOJIOTUYECKOM, TUIIEBON
0e30MacHOCTH, B Pa3BUTHH
MEAHIIMHBI, CO3JaHUN HOBBIX
MaTepuasoB, B 00ecrieuyeHun
paIMoOHaIBLHOTO
TIPUPOJIOTIOTH30BAHHS,
TIOJITBEPKIATH €€ CBA3h C APYTUMHU
HayKaMHU.

Hcnonb3oBaTh MOIETH
OpraHNUYeCKHX BEIIECTB

I WJUIFOCTPAIU UX XUMHUYCCKOI'O U

IPOCTPAHCTBEHHOTO CTPOCHHUSI.
HaOmromaTes ¥ onuceIBaTh
JIEMOHCTPAIIMOHHBIC OTIBITHI;
IIPOBOJIUTH M ONKCHIBATH
71a60paTOPHBIE OMBITHI
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e JleMOHCTpaLuu:

— O3HAKOMJIEHHE C o0pa3uaMu
OpPraHUYECKUX BEUIECTB U MaTepUaTaMU
Ha WX OCHOBE;

— OIIBITHI 110 MPEBPAILICHUIO
OpPraHUYECKUX BEIIECTB MPHU HarpEeBaHUU
(mnaBneHue, OOyTIMBAaHKUE U TOPEHUE).

e JIaGopaTopHBIE OMBITHI:

— MOJIEIMPOBAHHUE MOJIEKYII
OpPraHUYECKUX BEIIECTB

Hroro no pazgeny

Pa3jen 2. YriieBoaopoabl

2.1

[IpenenvHbIE
YTJIEBOAOPOIBI —
aJIKaHbI, IINKJI0AJIKAHbI

Ankanbl. ['oMonornyeckuii psiji aJKaHoOB,
obmast hopmysia, HOMEHKIATypa U
u3oMepHsi. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI
aJKaHOB, SP>-THOPHUAN3ALMSA ATOMHBIX
opOuTanen yrieposa, G-CBs3b.
Kongopmepor. ®usznueckue cBOMCTBa
aJIKaHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIIUU
3aMelIeHus, U30MepHU3allui,
JNETUAPUPOBAHMS, IUKIU3ALINH,
MUPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupojae. CrnocoObl
MOJIYYEHUS U IPUMEHEHUE aJIKAHOB.

Bnaners u3ydyaeMbIMH XUMHYECKUMHU
MOHATUAMM.

BbIABIATE XapaKTepHbIE IPU3HAKU
MOHSTUMN, YCTAHABINBATh UX
B3aUMOCBSI3b, HCII0JIb30BATh
COOTBETCTBYIOILINE MOHITHUS

P ONKUCAHUU COCTaBa, CTPOCHUS

Y MIPEBPALIECHUN OPraHuYECKUX
COEMHECHUMU.

Hcnonp30BaTh XUMUYECKYIO
CUMBOJIUKY JIJIsl COCTaBJICHHUSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaIIEHHOM,
CKEJICTHOI ) (hOpMYyIT yTIIeBOIOPOIOB.
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Huxnoankanel. O6mas popmyna,
HOMEHKJIaTypa U H30MEPHS.
OCOOEHHOCTH CTPOEHUS U XUMHUYCCKUX
CBOMCTB MabIX (IIUKJIOMPOIIAH,
IIUKJIOOYTaH) U OOBIYHBIX (IIUKJIOTCHTAH,
IIUKJIOTEKCaH) MUKI0ATKaHOB. CTIOCOObI
TIOJTYYCHUS U IPUMEHEHUE ITMKJI0ATKaHOB

2.2

Henpenenvubie
YIJII€BOIOPOBL:
AJIKEHBI, AJIKAJUEHBI,
AJKAHBI

14

AnkeHbl. 'OMOJIOTHYECKUH PsiJT aJTKEHOB,
obmast hopmysia, HOMEHKIATypa.
DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ aJIKEHOB,
SP?-ruOpuM3anus aTOMHBIX OpOuTaneil
yriepona, 6- U m-cBsi3u. CTpYKTypHas U
reomeTpudeckas (yuc-mparc-) i30MepHs..
PHU3UUECKUE CBOMCTBA AJTKEHOB.
XUMHYECKUE CBOMCTBA: PEAKIIUH
MPUCOEANHEHUS, 3aMELCHUS

B O-II0JIO’KEHUE TIPU JBOMHOM CBSI3H,
MTOJIMMEPU3ALINU U OKUCIICHHUS.
lIpeocmasnenue o mexanuzme peaxyuu
INeKMPOPUILHO2O NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHBIE
pEaKIHUH Ha JBOWHYIO CBS3b.

Croco0bl oSTydeHUs ¥ TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukamms
aJIKaJIUeHOB (COMPSIKEHHBIE,

YcraHaBnuBaTh NPUHAJIEHKHOCTD
BELIECTB K ONPEIEICHHOMY KJIaccy
YIIEBOAOPOJIOB MO COCTaBY U
CTPOCHMIO, Ha3bIBaTh UX

M0 CUCTEMAaTUYECKOU HOMEHKIIATYype;
MPUBOAUTH TPUBUAIIbLHBIC HA3BAHUS
OTJICNIbHBIX MPE/ICTaBUTEIEH
yIIEBOAOPO/IOB.

OrnpenensiTh BUJIBI XUMHUYECKOM
CBSI3U B MOJIEKYJIaX YTJIEBOJIOPOIOB
(KOBaJICHTHAsI HEMOJISIPHAS U
NOJIApHAs, G- U T-CBS3b).
[TonTBepxkaaTh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
peaKMOHHOM CTIOCOOHOCTH
YIIEBOAOPOJIOB OT KPATHOCTH U THIA
KOBAJICHTHOM CBA3U (G- U T~ CBSI3H),
B3aMMHOTO BJIIUSTHUSI aTOMOB U TPYIIT
aTOMOB B MOJIEKYJIaX; a TaK¥Ke

OT OCOOEHHOCTEH peann3anuu
Pa3IMYHBIX MEXaHU3MOB MIPOTEKAHUS
PEAKIIUH.

XapakTepu30BaTh COCTAB, CTPOCHUE,
MpUMEHEHHEe, PU3NUYECKUE U
XUMHMYECKHUE CBOMCTBA, BaXKHEHIIIHE
CrOCOObI MOJYYEHUS YTIIEBOJOPOJIOB,
MPUHAJICKAIINX K Pa3THIHBIM
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U30JINPOBAHHBIC, KYMYIUPOSAHHbLE).
OcoOEHHOCTH JIEKTPOHHOTO CTPOEHUS U
XUMHYECKUX CBOMCTB COMPSIKEHHBIX
JMEHOB, 1,2- u 1,4-nipucoeuHeHue.
[Tonumepuzanus COnpsKEHHBIX TUEHOB.
Cnoco0bI oJy4eHus: U MPUMEHEHUE
aJIKaJUCHOB.

Ankunbl. ['omonoruueckuil psiji aTKMHOB,
obmast hpopmysia, HOMEHKIATypa U
M30MepHUA. IIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII
AJIKUHOB, SP-THOPUIU3AINS AJIEKTPOHHBIX
opOutanei aroma yriepoaa. Ouzndeckue
CBOICTBA aJIKUHOB.

XUMHYECKUE CBOKCTBA: PEAKIINU
MPUCOCIUHEHUSI, TUMEPU3ALINU U
TpUMEpU3alMH1, OKUCIeHUs. KucioTHbIE
CBOMCTBA AJIKHHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBsA3b. KaueCTBEHHBIE pPEAKIINU
Ha TPOMHYIO CBSI3b.

CnocoObl MOJTYYICHUS U IPUMEHCHHE
AJIKMHOB

2.3

ApomMaTtuyeckue
YTJIEBOJIOPO/IbI (ApEHBI)

ApOMaTHYECKUE YIIIEBOAOPOIBL.
["'omonoruueckuit psijy apeHoB, oO1ast
dbopMyIa, HOMEHKIIATypa U H30MEPHS.
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl OeH301a.

KJIacCaM.

BBISBISTE TEHETUYECKYIO CBS3b
MEXAY YTIEBOAOPOIaMH Pa3IUYHBIX
KJIACCOB U NIOATBEPKIATH €€ HATTUUNE
YpaBHEHUSIMU COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUi

C UCTIOJIb30BAaHUEM CTPYKTYPHBIX
dbopmyJT BEIIECTB.

XapakTepu30oBaTh UICTOYHUKU
YTJIEBOJIOPOJTHOTO CHIPhs (HE(PTH,
MIPUPOJIHBIN Ta3, YToihb), CIOCOOBI UX
nepepadoTKU U MPaKTUIECKOe
NpUMEHEHHUE MOTYy4aeMbIX MPU ITOM
MPOTYKTOB.

Hcnonb3oBaTh 001I€HAYYHBIE
METO/Ibl TTO3HAHUS

IPU CAMOCTOSITETHHOM
IUTAHUPOBAHUU, TIPOBEJICHUU U
OMUCAaHUU XUMUYECKOTO
DKCIIEpUMEHTA (J1abopaToOpHbBIE
OTIBITHI U TIPAKTUYECKHUE PAOOTHI).
CrnenoBath mpaBuiiaM 0€30MacHOM
paboThl B 1ab0OpaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYIOBaHUS, a TAKXKE
npaBujiaM OOpAILIEHUS C BEIIECTBAMHU
B COOTBETCTBHUU C UHCTPYKIUSIMU
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IIpasuno apomamuynocmu, npumepsl
apoMamudeckux coOeOUHeHUl.
Pu3nuecKue CBOMCTBA APEHOB.
XUMHUUYeCKre CBOMCTBAa OCH30JI1a U €ro
TOMOJIOTOB: PEAKITUU 3aMEIICHUS

B O€H30JIbHOM KOJIBIIC U YIJICBOAOPOAHOM

paaukale, peakiuu MpucoeIMHEHNS,
OKHCJICHHE TOMOJIOTOB OeH301a.
Peaxyuu snexmpogunvroco 3amewsenus.
[IpencraBnenne 06 OpUEHTUPYIOIIEM
JEeWCTBUH 3aMECTUTENICH B OEH30JIbHOM
KOJIbIIE Ha MPUMEPE ATKUIBHBIX
paanKaIoB, KAPOOKCUITHHOM,
THJIPOKCUIIBHBIN, aMUHO- U HUTPOTPYIIII,
aTOMOB T'aJIOT€HOB.

OCc0OEHHOCTH XMMUYECKUX CBOMCTB
ctupona. [lonumepusanus cTupona.
CriocoObl OSTy4eHUs U IPUMEHEHUE
apoOMaTHUYECKUX YTIE€BOJOPOI0B

2.4

[IpupoaHbIe ICTOYHUKHU
YIJIEBOAOPOJIOB U UX
nepepadoTKa

[Mpupoxansiii ra3. [lomyTHbie HEDTAHBIC
ra3el. HeTh 1 €€ mpoucxoxaeHue.
KaMeHHBIH yroiap u IpOAYKTHI €r0
nepepadoTKu.

Croco6s1 iepepaboTku HeTH:
NEPEroHKa, KPEKUHT (TEpPMUUYECKUH,

KAaTAJIMTUYECKUM ), pUPOPMUHT, TUPOITH3.

[TponykTel nepepaboOTK HEPTH,

BBITIOJIHEHHUS Ta0OPATOPHBIX ONBITOB
U IPAKTUYECKUX padboT

IO MOJYYEHUIO U U3YUYEHUIO
OpraHUYECKHUX BEIIECTB.
IIpencraBusaTs pe3ynbTaThl
AKCIIepUMEHTa B (hopMe 3amucu
YPaBHEHHI COOTBETCTBYIOLINX
peakuuii U JenaTh BHIBOABI HA UX
OCHOBE.

[TpoBOUTH BBIUMCICHUS

JUISL OTIPENICIIEHHS] MOJIEKYJIIPHOM
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
10 YPaBHEHUIO XUMUUYECKOW peakuu
Y 110 MaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOASIINX B €r0 COCTaB,
1o Macce (00bemMy) IIPOTYKTOB
CrOpaHus.

CaMoCTOATENBHO MIIIaHUPOBATh U
OCYLIECTBIIATH CBOIO
IIO3HABATEIBHYIO JAESATEIBHOCTD;
IPUHUMATh AKTUBHOE y4acTHE

B TPYIIIOBOM Y4eOHOU 1€ TEIbHOCTH
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UX IPUMEHEHUE B IPOMBIIIIICHHOCTH

U B OBITY.

['eneTnyeckas CBA3b MEXKY pa3IMYHBIMU
KJIacCaMU YTJIeBOJIOPOI0B

2.5

["anoreHnpoun3BoaHbIE
YIJII€BOJIOPOJIOB

DJIEKTPOHHOE CTPOECHUE
rajoreHOMPOU3BOJIHBIX YTIE€BOA0OPOIOB.
Peaknmu 3aMelnienus rajoretHa

Ha TUJIPOKCHUI, HUTPOTPYIIILY,
AAHOTPYIIY, AMUHOTPYIIITY.

JlericTBUE HA TaJOTEHIIPOU3BOIHBIC
BOJIHOT'O M CIIUPTOBOTO PacTBOpa
menoyn. BzanmoelicTeue
JIMTAJIOTCHAJIKAHOB ¢ MAarHueM U [IUHKOM.
[ToHsiTHE O METAIIOOPTraHUYECKUX
coenuHenuax. Mcrnonp3oBanue
raJIOreHIIPOU3BOIHBIX B OBITY, TEXHUKE U
B CHUHTE3€E.

IKCnepUMEHTAIbHbIE METO/IbI
U3y4YEeHHUS BeLeCTB M UX MPeBpPallleHU:
e JleMOHCTpanuu:

— JeMOHCTpaIus (PU3NIeCKuX CBOUCTB
YIJI€BOJIOPOJIOB (PaCTBOPUMOCTH);

— Ka4eCTBEHHBIC PEAKIIUU
YIJIEBOJIOPOJIOB PA3JIMYHBIX KIACCOB
(oOecrBeunBaHre OPOMHOM WIJIM HOTHOM
BOJIbI, PaCTBOpA MepMaHTaHaTa Kajus,
B3aHMMOJICHCTBHE allcTHJICHA
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C aMMHUAYHbIM PACTBOPOM OKCH/JIA
cepebpa);

— o0pa3lpl miacTMace, KayauykoB U
PE3UHBL;

— koJutekuuu «HedTb» u «Yroniby;

— BuaeodparmMeHT «BynkaHnuzamms
PE3UHBI».

e JIaGopaTopHBIE OMBITHI:

— O3HAaKOMJICHHUE C 00pa3laMu
MJIACTMAcCC, KayuyKOB U PE3UHBI;

— MOJICJIMPOBAHUE MOJICKYJI
YIJI€BOJIOPOJIOB U
raJIOr€HONPOU3BOAHBIX;

— IMIOJIyYEHHE METaHa U U3yYEHUE ETO
CBOMCTB,;

— TMOJyYEHHUE alleTHIICHA U U3yYEHHE €Tr0
CBOMCTB.

o [IpakTHueckue pabOTHI:

Ne 1. [lonyuenue 3TuiIeHA U U3y4YEHUE
€ro CBOMCTB.

e PacuérHble 3a1a4u:

— OIpEIENICHUE MOJIEKYIJISIPHON
(hOopMyITBI OPraHNYECKOTO BEIIECTBA

10 MAaCCOBBIM JOJIIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIUX B €70 COCTAB,;




— HaXO0XJACHHE MOJEKYJIAPHON (POPMYIIbI
OpraHUYeCKOro COCAUHEHUS 110 Macce
(00beMyY) IPOYKTOB CrOPaHHUS;

pacu€Thl 110 YPAaBHEHUIO XUMHUUYECKOM
peaxkuuu

Hroro no pazgeny
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Pa3nen 3. Kuciopojacoaep:kanue oprannyeckue coeJuHeHU st

3.1

Cnouptel. @eHon

11

[IpenenbHbIE OJHOATOMHBIE CITUPTHI.
Crpoenue MoJeKys (Ha mpumepe
METaHoJIa U 3TaHoja). ['oMoJIornuecKuit
psn, oburast hopmyiia, U3oMepus,
HOMEHKJIaTypa U KiaccuduKaius
cupToB. PU3NUYECKHE CBOMCTBA
crupToB. BogopoaHas CBs3b.
XUMHYECKUE CBOKMCTBA: PEAKIINU
3aMeIleHUs, eTUIpaTaliiu, OKUCICHUS,
B3aMMOJICHCTBUE C OPraHUYECKUMH U
HEOPraHWYECKUMH KUCIOTaMHU.
KavecTBeHHas peakiys Ha OJHOATOMHBIC
crupThl. PU3NOTOTHYECKOE ICHCTBUE
ATaHOJIa U METaHOJa Ha OPraHu3M
yenoBeka. CriocoObl MOTyYeHus U
MPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.
[TpocTeie 3¢pupbl, HOMEHKIIATYpa U
uzomepusi. OCOOEHHOCTH PUBHUECKHUX U
XUMHUYECKUX CBOMCTB.

PackpbiBaTh CMBIC]T H3y4aeMBbIX
MOHSATUHN (BBIJESATH UX XapaKTEPHbIE
MPU3HAKW ) U IPUMECHSITH 3TH MOHSITHUS
MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, /ISl O0BICHEHUS
OTJEIbHBIX (PAKTOB U SBICHUH.
Hcnonb30BaTh XUMHYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUSI
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAIIEHHOH)

b opMyIT KUCTIOPOACOAEPIKAIIUX
OpraHUYECKUX BEIIECTB.

VY cranaBnuBaTh NPUHAAJIE)KHOCTD
KHCIIOPOIOCOAEPKAIINX
OpraHUYECKHUX BEIIECTB

K OIpEEICHHOMY KJIacCy M0 COCTaBY
U CTPOCHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKOW HOMEHKJIATYPE;
MPUBOAUTH TPUBUAIILHBIC HA3BAHUS
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MHOTO0AaTOMHBIE CITUPTHI: TUICHTIUKOIH
U TiutepuH. U3nvecKkue u XUMHUSCKHE
CBOMCTBA: pEAKIMH 3aMEIICHUS,
B3aMMOJICCTBUE C OPTaHUYECKUMU U
HEOPTraHUYECKUMU KHCIIOTaMH,
KauyeCTBEHHAs PEaKIIHs

Ha MHOTOQTOMHBIE CTTHPTHI.
PU3MUOTOTNYECKOE IENCTBUE

Ha opraHu3M denoBeka. CriocoObl
MIOJIYYCHHSI ¥ IPUMCHCHHE
MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHue MOJIEKYJIIbI, B3aUMHOE
BJIMSTHUE THIPOKCOTPYTIIBI U
OeH3osbHOTO siapa. Gusnueckue
cBoiicTBa deHona. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB (heHoIa.
KauectBennnie peakiuu Ha (HEHON.
Tokcuunocts henomna. CrocoOs
MOJIYYEeHHSI U TIpUMEHEHne (eHoma.
denonpopmanbaeruaHas cMoiia

3.2

Kap6onunbHeie
COETUHEHHUS:
aNbJICTUIBI U KETOHBI.

KapOoHOBbIE KUCTOTHI.

CrnosxxHbie 2QUpEHIL.
Kupst

21

KapOoHuIbHbIE COETMHEHMS: allbJICTHIbI
U KETOHBI. DIIEKTPOHHOE CTPOEHUE
KapOOHUITLHOM TPYIIIHL.
["'omonoruueckue psiibl aabAErua0B U
KETOHOB, 001I1ast popMyIia, U30MEpHs

Y HOMEHKJIaTypa. Pu3ndeckrue CBOMCTBA
aJbJAECTUI0B U KETOHOB.

OTJIENIbHBIX MPEICTaBUTENCH
KUCIIOPOACOJEPKAIMX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHEHHUE, PU3NUECKHUE U
XUMHUYECKUE CBOMCTBA, BAXKHCHIIINEC
CIIOCOOBI MOJTYYCHUS TIPEICTaBUTECH
Pa3IUYHBIX KJIACCOB
KHCJIOPOJICOJEPKAIINX COSTMHEHU;
BBISIBIIATh TCHETHYECKYIO CBSI3b
MEXTy HUIMU U TIOATBEPKIATh €€
HaJU4Yue ypaBHECHUSIMHU
COOTBETCTBYIOIINX XUMHUECKUX
pPEaKIMi C UCIIOIB30BAHUEM
CTPYKTYPHBIX ()OPMYJT BEIIECTB.
[ToaTBepkaaTh HA KOHKPETHBIX
IIpUMepax XapakTep 3aBUCUMOCTH
pPEeaKIMOHHOM CITIOCOOHOCTH
KHCJIOPOJICOAEPKAIINX
OpraHUYECKHUX BEILIECTB

0T (PYHKIIMOHATBHBIX TPYTII

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB

B MOJIEKYJIaX; a TaKkKe

OT 0COOEHHOCTH peain3alnuu
pa3IUYHBIX MEXaHU3MOB MTPOTEKAHUS
pEaAKIMH.

OnuchiBaTh COCTaB, XUMUYECKOE
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XUMHUYECKUE CBOKWCTBA aJIbIETUIOB U
KETOHOB (pEaKIMu MPUCOSTUHEHNS ).
lIpeocmaenenue o mexanuszme peaxkyuil
HYK1e0PUIbHO20 NPUCOEOUHEHUSL.
OkucrieHue aabJAeruaoB, KAYeCTBEHHBIC
peakiuu anbaeruaoB. Crocoos
MOJIYYEHUS U IPUMEHEHUE aJIbJACTHI0B U
KETOHOB.

OIHOOCHOBHBIE MpEICTbHbBIE
KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH
CTPOCHHS MOJICKYJT KAPOOHOBBIX KHUCJIOT.
Nzomepust u HoMmenkiarypa. Gusndeckue
CBOICTBA, BOJIOPOJIHBIE CBSI3H.
XHMMHUYECKHE CBOWCTBA: KUCIIOTHbIE
CBOICTBA, peaKius dTepuPuKalni,
PEaKIUU C YI4aCTHEM YTIIEBOJOPOTHOTO
paaukana.

[ToHsiTHE O TPON3BOJHBIX KAPOOHOBBIX
KHUCIIOT: CJIOXKHBIC dPUPBI, AHSUOPUObL,
2AN102eHAH2UOPUOBL, AMUOBL, HUMPUTIDL.
Oco0EeHHOCTH CBOWMCTB MYPaBbUHOM
KHUCIIOTHI.

MHuoroo6pasue kKapOOHOBBIX KHUCIIOT.
Oco0EeHHOCTH CBOWCTB HETIPECTbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIIOT,
JTUKApOOHOBBIX KUCJIOT,
TUAPOKCUKAPOOHOBBIX KHIIOT.

CTPOCHHE U MPUMEHEHHUE KUPOB U
VTJIEBOJIOB, XapaKTepU30BaTh UX
3HAYCHUE JIJIS KUZHEACATEIILHOCTH
OpraHU3MOB.

Oco3HaBaTh OMAaCHOCTh BO3JAEHUCTBUS
Ha )KUBBIC OPTaHU3MBI OMPEACICHHBIX
KHCJIOPOJICOEPIKAIIINX
OpraHUYECKHUX BEIIECTB U MOSACHIThH
Ha MpUMepax CrocoObl YMEHBITICHHUS
U TIPEJOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YeJIOBEKa.
Hcnonb3oBaTh 001I€HAYYHbBIE
METO/Ibl TTO3HAHUS

IIPU CAMOCTOSITEIbHOM
TUTAaHUPOBAHUU, TIPOBEJICHUU U
OMHMCAaHUHU XUMUYECKOTO
AKCIIEpUMEHTA (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CnenoBath mpaBuiiaM 0€30MMacHOM
paboThl B TabopaTtopun

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYIOBAHUSA, a TAKKE
MpaBujiaM OOpAILIEHUS C BEIIECTBAMHU
B COOTBETCTBUU C UHCTPYKLHSIMU
BBITIOJIHEHUS TA0OPATOPHBIX OMBITOB
U MIPAKTUYECKUX padoT

O MOJYYECHUIO U U3YUYEHUIO
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[IpencraBuTenu BeICIINX KaPOOHOBBIX
KHCJIOT: CTEapUHOBAsI, MaJIbMUTUHOBAS,
OJIEUHOBAS, IUHONEBAsL, TUHOIEHOBAS
KucaoTbl. CriocoObl MOMyYEHHUS U
npUMeHEeHHe KapOOHOBBIX KUCIIOT.
Cnoxusie 2pupsl. ['lomMonoruueckuii ps,
obmast hopmyna, U3oMepus u
HOMEHKJIaTypa.

XKupsli: ctpoenue, puznyeckue u
XUMHYECKHE CBOMCTBA KUPOB: THAPOIIH3
B KHCJION U IIEJI0YHOM cpeiax.
Oco0EeHHOCTH CBOMCTB KHPOB,
coJiepKalluX OCTaTKH HEMPEACIbHBIX
KUPHBIX KUCIOT. JKUpHI B IpUpo/Ie.
MpbL14 KaKk COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX Mololee jaercteue. [lonamue
0 CUHMEeMUYeCKUX MOIOWUX CPeOCmaax

(CMC)

3.3

VYrieBoasl

OO6mas xapakTepUCTHKa YIJICBOIOB.
Knaccudukamnus yrieBo1oB (MOHO-, TH-
U TIOJINCAXAPU/IbI).

Monocaxapubl: TIIF0K03a, PpyKTo3a,
prbo03a, ranaKkTo3a, 1e30KCUpruo03a.
dU3NYECKHUE CBONCTBA M HAXOXKICHUE

B nnpupojie. orocuntes. Onmuueckas
uzomepus. Konvuamo-yennasn
maymomepusi Ha npumepe MoaeKyivl

OpPraHWYECKUX BEIIECTB.
IIpencraBusaTs pe3ynbTaThl
AKCIIEpUMEHTA B (hopMme 3anucu
YPaBHEHHI COOTBETCTBYIOLINX
PEaKIMi U 1eJ1aTh BBIBOJBI HA UX
OCHOBE.

[IpoBOANTH BEIYHMCIICHUS

JUISL OTIPENICIIEHHS] MOJIEKYJIIPHOM
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
110 YPABHEHHUIO XUMUYECKON peaKIuu
Y 110 MaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIINX B €r0 COCTAB,
a TaKXXe Ha OIPEACIICHUE J0JIN
BBIXOJa IIPOAYKTA PEAKIUU

OT TEOPETUYECKHA BO3MOKHOTO.
CaMOCTOSITENIBHO TUIAHUPOBATh U
OCYILECTBJIATH CBOKO
IIO3HABATEIBHYIO JACSATEINBHOCTD;
IPUHUMATh AKTUBHOE y4acTHe

B TPYNIOBON y4eOHOM IeATeTLHOCTH
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2/II0K03bl, npoexkyuu Xeyopca, o- u f-
aHomepbl 2NI0KO3bl.

XUMHUYECKHE CBOMCTBA TJIFOKO3bI:

C y4acTHeM CIUPTOBBIX U aJIbJACTUIHON
TPYIII, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpOXKEeHUE TITHOKO3BI.

[IpuMeHeHue TII0KO3bI, €€ 3HAUCHHE

B XKU3HEICATEILHOCTH OpraHu3Ma.
Jucaxapunpl: caxaposa, MajibTo3a U
nakTo3a. BoccraHaBnuBaromme u
HEBOCCTAHABJIMBAIOIIUE JUCAXAPU/IBI.
I'mpponus caxapossl. Haxoxaenue

B IIPUPO/JIE U IPUMEHEHUE.
[Tonucaxapuasl: Kpaxmain, TJIMKOTEH U
nesuono3a. CTpoeHne MakpoMOJIEKYI
Kpaxmara, TIMKOT€HA U LEJUTI0I03bI.
du3nUecKre CBOMCTBA Kpaxmasa
[EJITIOJIO3bl. XMMHUYECKHE CBOMICTBA
Kpaxmara (TUIpOJIn3, KaUeCTBEHHAs
peakius ¢ ogom). XuMHUYECKue
CBOMCTBA LEJUIIONIO03bI (TUIPOIIN3,
peaknus moixydeHue 3pupon
uesutono3sl). [lonstue

00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,
alleTaTHBIM IIENK).
JKCNepUMEHTATbHbIE METOAbI
U3y4YeHHUsI BelleCTB U UX MPeBPalleHNiA:
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e JleMOHCTpaLuu:
— CBOICTBa CIUPTOB: PACTBOPUMOCTH
B BOJI€, B3aMMO/ICHCTBUE ATAaHOJIA

C HAaTpUCM, OKHCJICHUC 3THJIOBOTO CIIMPTA

JTUXPOMATOM Kajusi (BO3MOKHO
WCIIOJIb30BaHKUE BUIEOMATEPUATIOB);

— Ka4eCTBEHHBIE PEAKIIUH aJIbJETUOB:
C aMMHa4YHBIM PacTBOPOM OKCHJIA
cepebpa u rugpokrcugom meau(Il);

— XMUMHUYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHUCJIOTHI.

e JIaGopaTopHBIE OMBITHI:

— peaxkuus TIUIEPUHA C TUAPOKCUIOM
meau(Il);

— OKHCJIEHHE 3THUJIOBOTO CIIUPTA

B QJIBJICTU]] PACKAIICHHOW METHOMN
IIPOBOJIOKOW;

— B3aMMOJEHCTBHE PACTBOPA IITIOKO3bI
¢ ruapokcuaom meau(Il);

— BSaHMOHeﬁCTBHe Kpaxmaja ¢ HOJ0M.

o [IpakTuueckue pabOTHI:

Ne 2. Pemienue skcnepruMeHTaIbHbBIX
3amad o TeMe «CrupThl U PEHOIBIY;
Ne 3. Pemienue skcriepruMeHTaIbHBIX
3amad o Teme «KapOoHOBBIE KHCIIOTHI.
Cnoxubie 3Gupb».

e PacuérHble 3a1a4u:
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— ONpENECIICHUE MOJIEKYJISIPHOU
bopMyIbl OPraHUYECKOro BEIIeCTBA

110 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIINX B €T0 COCTaB; IO Macce
(00beMyY) IPOIYKTOB CTOPAHMUS;

10 KOJIMYECTBY BEIECTBa (Macce,
00beMy) TPOJIYKTOB peaKIuu U/ Win
UCXOHBIX BEIIECTB;

— pelieHue pacu€THBIX 3a/1a4

Ha OTpeJIeJICHUE JI0JIH BBIX0/1a TIPOTYKTa
PEaKIuy OT TEOPETUIECKH BO3MOKHOTO

Uroro no pazneny
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Paznen 4. A3oTcoaep:kamue OpranHnyeckue coeJMHeHsI

4.1

AMUHBI.
AMUHOKHUCTOTHI. beku

12

AMMHBI — OpraHUYECKUE MPOU3BOIHBIC
ammuaka. Knaccudukanms aMUHOB:
anupaTuIecKue 1 apoMaTHUYECKHE;
NIePBUYHBIE, BTOPUYHBIC U TPETUYHBIE.
Crtpoenune Monexyi, obmas hopmya,
HU30MepHsl, HOMCHKJIATypa U (pU3nIecKue
cBoiicTBa. XMMHUECKOE CBOMCTBA
annpaTHIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBa, AIKUIUPOBAHUE, PEAKITT

C a30TUCTOM KHUCJIOTOM.

Coin aJIKnuIaMMOHHS.

AHWIIMH — IPEICTaBUTEIb AaMHHOB
apomaTtuieckoro psjga. CTpoeHue
aHnIMHA. B3anMHOe BIMSHUE TPy

PackpriBaTh CMBICIT H3y4aeMBbIX
MOHATUHN (BBIIETATH UX XapaKTEePHbIE
MPU3HAKW) U IPUMEHSITH 3TH MOHSITHUS
MIPU OMMCAHWUN COCTaBa M CTPOCHHUS
BEILIECTB, JJIsI OOBSICHEHUS
OTJICIbHBIX ()aKTOB M SIBJICHUH.
Hcnonp30BaTh XUMAYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAILIEHHO)
dhopMyIT a30TCOaEPKAITUX
OpraHUYECKUX BEIIECTB.

OnpenensTe NPUHAAICKHOCTD
a30TOCOJIEpKALIUX BEIIECTB

36



aTOMOB B MOJICKYJIC aHWJIMHA.
OCco0eHHOCTH XUMHYECKHX CBOMCTB
anunrHA. KauecTBeHHBIC peakiuu

Ha aHWJINH.

CnocoObl oJTyuyeHre U NpUMEHEHHE
anudaTUICCKUX aMHUHOB U aHUJITMHA

U3 HUTpOOEH30Ia.

AmuHOKHCITOTEL. HOMeHKIaTypa n
nzomepusi. OTAeNbHbBIC TPEICTABUTEITN
0-aMMHOKHUCJIOT: TJIMIIAH, aJaHuH,
Genunananun, ceput, eIymamuHo8ads
Kucioma, asum, yucmeun. Onmuueckas
uzoMepusi AMUHOKUCIOM.

D- u L-amunoxuciomet.

du3nyeckre CBOMCTBA aMHUHOKHCIIOT.
XHUMHUUYECKHE CBOMCTBA aMMHOKHUCIIOT KaK
aM(OTEepHBIX OPTAaHNYECKUX COCTUHCHUH,
peaKkIus TOTUKOHSHCAIIHH,
o0pa3oBaHUE MENITHIHON CBS3H.
buonornuyeckoe 3HaueHUE aMHHOKHUCIIOT.
CuHTE3 IIENTHI0B.

benku kak IpUPOIHBIE TTOJTMMEPHI.
[lepBuuHas, BTOpUYHAS ¥ TPETHYHAS
CTPYKTypa OelkoB. XUMHUYECKHUE
CBOMCTBA OEJIKOB: THIPOJIU3,
JeHATypaIus, KaueCTBEHHBIC PEaKIIUN
Ha OCJIKH.

K OIIPEJEIIEHHOMY KJIACCy 110 COCTaBYy
Y CTPOECHUIO, HA3BIBATh UX

10 CUCTEMATUYECKOW HOMEHKJIIATYPE;
MIPUBOJINTH TPUBHAIBHBIC HA3BAHUS
OTJEJIbHBIX IPEACTABUTEICH.
XapakTepu3oBaThb COCTaB, CTPOEHHUE,
pUMEeHeHue, GU3NIeCKUue u
XUMHUYECKHE CBOMCTBA, BAXKHEHIIINC
CIIOCOOBI TTOTYYEHUS TUITUYHBIX
MPEICTABUTEIIEH a30TCOIEpKAIUAX
COCIMHEHUM.

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB;
MOSACHATH HA IPUMEPAX 3HAUYCHUE
OCJIKOB JIJIs1 OpTaHK3Ma YeJIOBeKa.

[IpoBOANTH BBEIYMCICHUS

JUISL OTIPEICIICHHS] MOJIEKYJISIPHOM
(bopMyIIbl OPraHUYECKOTO BEIIECTBA
10 MacCOBBIM J[0JIIM aTOMOB
AJIEMEHTOB, BXOSIIUX B €r0 COCTAB,
a Tak)Ke M0 YPaBHEHUAM XUMUYECKHUX
PEAKIIUH.

Hcnons3oBaTh 0OLIEHAYYHbBIE
METO/bl NO3HAHUS

MIPU CaMOCTOSITEIbHOM
MJIAHUPOBAHUU, TPOBEJCHUU U
OMHCAaHUU XUMUYECKOTO
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llouamue 06 azomcodeparcaujux
2emepoyUKIUYecKUx cOeOUHEHUsX.
llupumuounoswvie u nypunogwie
ocHosanus. Hyxkneunosvie kuciomui:
cocmas, cmpoenue u buosocuyecKoe
DOIb.

JKCNepUMEHTAIbHbIE METObI
U3y4YeHHsI BelIeCTB U UX MPeBPALIeHUIA:
e JleMOHCTpaLuu:

— pacTBOpeHHUE OEJIKOB B BOJIE;

— JieHaTypalus 0eJIKOB IPU HAIPEBAHUH,
— I[BETHBIEC pPEaKlUu OEJIKOB.

o [IpakTuueckue paboOTHI:

No 4. PenieHue skcriepuMeHTaIbHBIX
3a/1a4 10 TeMe «A30TcoaepKaline
OpraHUYECKUE COCTUHEHUS;

Ne 5 Pemrenue skcnepuMeHTaIbHbBIX
3aaa4 1o teMe «Pacno3HaBanue
OPraHUYECKUX COCTUHEHHU .

e PacuérHble 3a1a4u:

— OIpEIENICHUE MOJIEKYJISIPHON
(hOopMyITBI OPraHNYECKOTO BEIIEeCTBA

10 MAaCCOBBIM JOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIIIUX B €r0 COCTAB; 110 MAacce
(o0BemMy) MPOTYKTOB CrOpaHUs;

0 KOJIMYECTBY BellECTBa (Macce,

AKCIIEpUMEHTA (J1abopaTOpHbIE
OTIBITHI U IPAKTUYECKUE PAOOTHI).
CaMoCTOATENBHO IUIAHUPOBATH U
OCYILECTBIIATH CBOKO
MTO3HABATENIBHYIO IEATEIIBHOCTD;
NPUHUMATh aKTUBHOE y4acTUe

B IPyNINOBON y4eOHO 1eATeTbHOCTH
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00bEeMy) IPOTYKTOB PEaKIIUU

W/WTH KCXOTHBIX BEIICCTB;

— peueHue pacu€THBIX 3a1a4

Ha OTpeJIeJICHNE IO BbIX0/1a TIPOTYKTa
pEaKIMK OT TEOPETUICCKU BO3ZMOKHOTO

Hroro no pazgeny

12

Pa3nen 5. BoicokoMosIeKyJISIpHBbIE COeIMHEHUsI

5.1

BricokoMonekynspHbie
COETUHEHHUS

6

OCHOBHbBIE MTOHATHSI XUMUU
BBICOKOMOJICKYJISIPHBIX COSTMHCHHM:
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEeHb MOJTUMEPU3AIIN, CPETHSS
MoJsieKyisipHast Macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEMHEHUN — MOJUMEpHU3aLUs U
noJiuKoHeHcaus. [Ipeocmasnenue

0 cmepeopezyapHocmu u
HAOMOIeKyIAPHOU CIMPYKmMype
HOUMEPO8, 3ABUCUMOCHL CBOUCNE
HOUMEPOB OM UX MOTEKYIAPHO20 U
HAOMONEKYNISIPHO20 CMPOCHUSL.
[Tonumepnsie matepuaisl. [Limactmaccel
(MOJMUATUIIEH, TOJIUIPOIHIIEH,
MOJIMBUHUIIXJIOPU], TTOJIUCTUPOII,
MOJIMMETUIIMETAKPUIIAT, TOJIUKapOOHATHI,
nonvdITUICHTepedTanar). Y Tunusamnus u
nepepadoTKa IJIaCTHUKA.

DJIaCTOMEPHI: HATYPaJIbHbIN,

Bnaners udyuyaeMbpIMi XUMHUYECKUMHU
MOHSATUSMU: PACKPBIBATH CMBICIT
M3y4aeMbIX TTOHSATUN U PUMEHSTh
9THU TIOHATUS MPU ONTMCAHUH COCTaBa
Y CTPOCHUS BBICOKOMOJIEKYJIISIPHBIX
OpraHUYECKHUX BEIIECTB,

JUTsl OOBSICHEHUS OTJEIBHBIX (PAKTOB
U SBJICHUM.

Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY JIJISl COCTaBJICHHUS
CTPYKTYPHBIX ()OPMYJT BEIIECTB
(MOHOMEPOB U MOJUMEPOB) U
YpPaBHEHUHN PEAKIUN MOJTMMEPU3ALUN
U TIOJIMKOHAEHCALIUH.

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHbBIE€ CBOMCTBA U IPUMEHEHHE
Kay4yKoB, HanboJee
pacrpocTpaHEHHBIX BUIOB MJIACTMACC
Y BOJIOKOH.

Hcnonp3oBaTh 001IEHAYYHBIE
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CUHTETHYECKHUE KaydyKH (OyTaaueHOBBIMH,
XJIOPOTIPEHOBBIN, U30MTPEHOBLIN) U
CUIIMKOHBI. Pe3una.

Bonoxkna: HaTypasnbHble (1IepCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KampoH U JIaBCaH).

Ilonumepwvl cneyuanvho2o Ha3Ha4eHUs
(megnion, Kesnap, 31eKMponpo8oosUue
noaumepbwl, buopasiazaembvie noauMepbl).
JKCcnepuMeHTATbHbIE METOIbI
H3y4eHHUSs BELeCTB U UX NPeBPalleHH:
e JleMOHCTpaLuu:

— O3HAKOMJIEHHE C o0pa3laMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMacC, Kay4dyKoOB.

o [IpakTrueckue pabOTHI:

Ne 8. Peniennie skcniepuMeHTaIbHBIX
3aaa4 1o teMe «Pacro3HaBaHue
IJ1aCTMACC U BOJIOKOH»

METO/Ibl TIO3HAHUS

IIPU CAMOCTOSATEILHOM
IUTAHUPOBAHUH, TIPOBEJICHUU U
OMHUCAHUU XUMHUYECKOTO
HKCIIEpUMEHTA (J1abopaTOpHbIE
OTIBITHI U MIPAKTUYECKUE PabOTHI)

Uroro no pazneny 6
OBIIEE KOJIMYECTBO 102
YACOB I1IO ITPOIT'PAMME
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