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INOACHUTEJIBHASA 3ATINCKA

[IporpaMMa 1Mo XMMHHM Ha YPOBHE CpeAHEro oO0miero o0pa3oBaHMs MOATOTOBIIEHA HA OCHOBE
dI'OC COO, ®OIT COO, ®PIT COO no yuebHOMY mpeaMery «Xumus (yriryOjaEHHBIH yPOBEHB)»,
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS, C YY4ETOM paclpeAeNEéHHBIX M0 KilaccaM
MPOBEPsIEMBbIX TPeOOBAaHUN K pe3yinbTaTaM OCBOCHHS OCHOBHOW 0Opa30BAaTEIbHOW MPOTPaAMMBbI
cpelHero odmiero oopa3oBaHusl.

[TosicHuTenpHas 3amucKka oTpakaeT OOIIMe e U 3aa9i U3yYeHHUS] XUMHUH, MECTO B CTPYKTYpe
y4e0HOro TUTaHA, a TaKXKe MOIXOAbl K OTOOPY COACpXAHUS M ONPEACICHUIO IUIAHUPYEMBIX
pE3yJIbTaTOB.

Copepxanne oOyueHHUS pPacCKpBIBACT COJEpKaTeNbHbIE JUHUH, KOTOpBIE MpEIararoTcs st
00513aTeIbHOTO U3YYEeHHSI B KQKJIOM KJIacce Ha YPOBHE Cpe/iHero o0uiero oopa3oBaHus.

[Inanupyemble pe3ynbTaTbl OCBOGHMSI MPOTPaMMbl 10 XHMHHM BKJIIOYAIOT JIMYHOCTHBIE,
MeTaIpeMETHBIE Pe3yIbTaThl 32 BECh IEPHO]I 00YUEHHUSI Ha YPOBHE CpPEeIHEro o0Iero oopa3oBanus, a
TaKKe MPEIMETHBIE TOCTUKEHHUS 00YJarOMIErocs 3a KaX bl o1 00y4YeHUsI.

OBLIASI XAPAKTEPUCTUKA YUYEBHOI'O TMPEJIMETA «XUMMS (YIJTYBJEHHBIM
YPOBEHD)»

XuMUs HA YPOBHE YIIyOJIEHHOTO U3yYCHHS 3aHMMAET BaKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4YHOTO OOpasoBanus ydammxcs 10—11 kmaccoB. M3yueHue mpeamera, peainzyeMoe B YCIOBHSIX
g depeHIIMPOBAaHHOTO, TPOGUIBLHOTO 00Y4eHHUS, MPU3BAHO OOECIEeUUTh OOIIe00pa30BaTEIbHYIO U
OOIIEKYJIbTYPHYIO MOJTIOTOBKY BBIMTYCKHHKOB IIKOJIbI, HEOOXOAMMYIO UIsl aanTalii UX K OBICTPO
MEHSIFOIIUMCS YCJIOBUSIM JKU3HU B COIIMYME, & TAKXKE JIJIS MPOJIOJDKCHHS OOYYCHUS] B OpraHH3aIMsx
po(heCCHOHATTLHOTO 00pa30BaHMs, B KOTOPBIX XUMHUS SIBIISIETCS OJTHOM U3 IPUOPUTETHBIX JAUCIUILINH.

B nporpaMmMe 1O XuUMHHM Ha3zHaue€HHE MpeaMera «XUMHs» TIOJydaeT MOJIPOOHYIO
UHTEpPIpETallMI0 B COOTBETCTBHM C OCHOBomosaratoumu nonoxenusmu OIroC COO o
B3aUMOOOYCIIOBJIGHHOCTH IIeJIeH, COJEpKaHUs, PE3yJbTaTOB OOy4YeHUss U TpeOOBaHWUU K YPOBHIO
MOATOTOBKM  BBIMYCKHUKOB. CBHIETENHCTBOM TOMY SIBIISIFOTCS  CJEAYIOIIME  BBHITOJTHSEMbIC
MPOrpaMMOil MO0 XUMHUU (QYHKITUU:

UHPOPMALIMOHHO-METOJMUECKasi,  pealu3aluss  KOTOpol  oOecreuumBaeT  IMOJIyuyeHHe
MPEJICTAaBICHUS] O LEeJsIX, COJAEp)KAaHUHM, OOIIell cTpareruu OOy4eHHs, BOCIHMTAHUS M Pa3BUTHUS
00ydJaroImuxcs CpeCTBaMH MpeaAMEeTa, N3y9aeMOro B paMKax KOHKPETHOTO MPOoduIIs;

OpraHU3aIMOHHO-TUTAHUPYIOINAs, KOTOpasi MPeyCMaTPUBACT OMpeIeTICHHE:

NPUHIUIIOB CTPYKTYPUPOBAaHUS W IOCIENOBATEIBHOCTH HW3YYEHHUS Y4YeOHOrO Marepuaia,
KOJIMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPHCTHK;

MOJX0/10B K ()OPMUPOBAHUIO COAEPIKATEIbHOW OCHOBBI KOHTPOJIS U OLIEHKH 00pa30BaTEeNIbHBIX
JTOCTHKEHUH 00ydarommxcsi B paMKaxX MTOrOBOHM arTecTtanuu B (popMe €IMHOro rocyaapCTBEHHOTO
JK3aMeHa M0 XUMUHU.

[Iporpamma a1 yriyOinEHHOTO U3YUEHUS XUMHUH:

yCTaHABJIMBAaeT WHBApUAHTHOE TIPEJAMETHOE COJNEpKaHHWe, O0sA3aTeNbHOE IS W3YYeHHs B
paMKax OTHENbHBIX Tpoduiei, mpeaycMaTpuBaeT paclpeleliecHue W CTPYKTYpHpPOBAHHE €ro IO
KJ1accaM, OCHOBHBIM COJIEpKaTeIbHBIM JIMHHUSIM/pa3/ieiaM Kypca;

naéT pacupezeneHrne yaeOHOTO BpEMEHH, pEKOMEHIyeMOT0 ISl H3yUSHHSI OT/IEBHBIX TEM;



npeJlaraeT IMocjel0BaTelbHOCTh HM3Yy4EHHs Y4eOHOro MaTtepuaga ¢ y4€TOM  JIOTHKH
IIOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

Ja€T METOAMYECKYI0 MHTEpIpETalUIo LeNed M 3a1ad M3yuyeHUus IpeaMera Ha YriIyOJIEHHOM
YpOBHE C YYETOM COBPEMEHHBIX IPHOPHUTETOB B CHCTEME CpEAHEro oomero oOpa3oBaHUs,
COJIEPKATEIIbHON XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS OCHOBHOW 00pa30oBaTelbHON
IIPOrpaMMbl CpEIHEro oo1ero oopa3oBaHusl (JINYHOCTHBIX, METAIIPEIMETHBIX, IPEIMETHBIX), a TAKKE
C y4€TOM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABAaTEIbHBIX JEMCTBUI OO0ydarollerocs IO OCBOEHUIO
COoZIep KaHus MpeaAMeTa.

ITo Bcem mo3uLMAM B IIpOrpamMme IO XUMHUH MIPESYyCMOTPEHA IPEEMCTBEHHOCTh ¢ 00y4YeHUEM
XMMHHU Ha YPOBHE OCHOBHOT'O 00IIEr0 00pa30oBaHusI.

B cootBercTBUM ¢ KoHUEnTyanbHbIMH noJoxkeHus MU OI'OC COO 0 HazHaYeHUU MPEAMETOB
6a3oBoro u yrayOi€éHHOro ypoBHEH B cucteme aup(dHepeHIupOBaHHOTO OOydeHUs Ha YpOBHE
cpeanero oOmiero oOpa3oBaHUS XHMHUSI Ha YpOBHE YIIyOJIEHHOTO HW3Yy4eHHUs HampaBlieH Ha
peanu3aluio NPeeMCTBEHHOCTH C IOCIEAYIOIUM 3TalloM MOJYyYEHHs XUMHMYECKOro oOpa3oBaHUS B
paMKax M3Yy4eHHUs CHEHHMAJbHBIX €CTECTBEHHO-HAyYHBIX M XMMHUYECKMX JUCLUIUIMH B BY3aX U
OpraHu3alMsIX CpeaHero npodeccuoHaIbHOro oOpa3oBaHus. B 3Toi CcBA3M H3ydeHHe MpenMera
«XUMHS» OPUEHTUPOBAHO MNPEUMYLIECTBEHHO Ha PpAaCIIUPEHUE M YIIIyOJCHHE TEOpPEeTUYECKOH U
MPAKTUYECKON TMOATOTOBKM OOYYAIOLINXCS, BHIOPABIIMX ONpPEACNEHHBIN Mpodmib 00ydyeHHs, B TOM
qlclie C NEPCIEKTHBONW IMOCIEAYIOLIEr0 IMOJIy4eHHUs XMMHUYECKOro O0pa30BaHHsS B OpraHM3alMsIX
npodeccuonanbHoro oopazoBanus. B ceere tpedoBanuit ®I'OC COO k miaHUpyeMbIM pe3yJIbTaTamMm
OCBOCHHSI OCHOBHOW 00pa3oBaTEeIbHON MPOrpaMMBI CpETHEr0 OOIIero oOpa3oBaHUs H3Y4YECHHUE
npeamera «XUMHUsS» OPUEHTHPOBAHO TAKXKE HA PELICHHE 3a/1a4 BOCIIUTAHUS M COLUAIILHOTO Pa3BUTHS
o0yyaromuxcs, Ha OPpMUPOBAHUE Y HUX OOIIEHHTEIUIEKTYaIbHbIX YMEHUN, YMEHUI paliioHaIn3aliu
y4yeOHOro TpyAaa U OOOOIIEHHBIX CIIOCOOOB JAEATENBHOCTH, HMEIOLMX MEXKIUCUUIUIMHAPHBIM,
Ha/ANPeIMETHBIN XapakTep.

XuMHsI Ha ypOBHE YIi1yOJIEHHOIO M3yUeHHsI BKIIOUAET YriyOsnéHHble Kypchl — «Opranudeckas
xumusi» U «O01as u Heopranuueckas Xxumus». [lpu onpenenennn noaxoa0B K 0TOOPY U CTPYKTYpPHOU
OpraHM3allM COJEpPXKAHUS ATHUX KYypCOB B IMPOrpaMMe M0 XMMHM 33 OCHOBY HPUHATHI MOJOKEHUS
OI'OC COO o paznuuusax 6a30BOro U yriyosi€HHOTO YPOBHEW M3YUEHHUS NTPEAMETA.

OcHoBy conepkanusi KypcoB «Opranudeckas Xumus» u «OO0mas 1 HeOpraHUuYecKast XUMHUSI
COCTABIIIET COBOKYIMHOCTh MNPEIMETHBIX 3HAHUM W YMEHHWH, OTHOCAIMXCA K 0a30BOMY YpPOBHIO
U3Y4YEHHs MpeaMeTa. JTa CHCTEMa 3HAHUU IOJIY4YaeT ONPENEIEHHOE TEOPETUYECKOE IOTOIHEHME,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIINM 00BEM (akTonornyeckoro Matepuana. Ha
yriIyOJ€HHOM ypOBHE HM3y4YeHMs NpeaMera oOecreueHa BO3MOXKHOCTh 3HAYUTEIBHOIO YBEJIMYEHUs
o0bEMa 3HAHMM O XMMMYECKHX 3JIEMEHTaX U CBOMCTBAX MX COEAMHEHMH Ha OCHOBE PACIIMPEHHUS U
yrayOneHusl MpeACTaBICHUI O CTPOCHMM BEIIECTBA, XMMMUYECKOH CBSI3U M 3aKOHOMEPHOCTSIX
MIPOTEKAaHUs PEaKIMH, pacCCMaTPUBAEMBIX C TOUKH 3pEHHUS XUMUYECKOW KUHETHUKU U TEPMOANHAMUKH.
N3ydenue nepuoanueckoro 3akoHa u [leproauueckoil ccTeMbl XUMUYECKUX AJIEMEHTOB Oazupyercs
Ha COBPEMEHHBIX KBAHTOBOMEXAHMYECKHUX IPEJICTABICHUSIX O CTPOCHHUU aTOMa. XUMHYECKasl CBS3b
OOBSICHACTCSI C TOYKU 3PEHUs YHEPreTHUECKUX HM3MEHEHHUH mnpu e€ oOpa30BaHUM M pa3pylICHHH, a
TaKXKe C TOYKH 3PEHUS MEXaHM3MOB e€¢ oOpa3oBaHus. l3yueHue TUIOB peakUMid JOMOJIHIETCS
(dbopMHUpOBaHHEM MPEACTABICHUNA 00 SJIEKTPOXMMHUECKUX IPOLIECCaxX M INEKTPOJIHM3E PACIUIaBOB U
pacTBOPOB BelIecTB. B Kypce opraHM4eckoil XMMHUU TP PACCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTH
COEIMHEHUI yzensercs ocoboe BHUMaHUE BompocaM 00 3JIEKTPOHHBIX 3¢ (deKTax, O B3aUMHOM
BJIUSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKI[Hii.



Ocoboe 3HayeHHe UMEET TO, YTO Ha COJAEpKAaHHE KypCcOB XMMHHU YIIIyOJIEHHOTO YpPOBHS
M3YUYEHHS Ul KJIacCOB OMpeAeiaEHHOro nmpoduiis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIOTIOJTHEHUH K 0OIIel cucTeMe MpeMETHRIX 3HAHUI) OKAa3bIBAIOT BIUSHUE CMEKHBIC TIPeaMeEThl. Tak,
HaTpuMep, B COJACPKAHUU MTPEIMETa I KJIACCOB XUMHKO-(DU3UYeCKOro mpoduiis 00JIbII0oe 3HAUYCHHE
OyAyT UMETh BIIEMEHTHI y4eOHOTO MaTepuana 1o oomeil xumuu. [Ipu uzyuyeHnn npeamera B JaHHOM
cllyyae aKIeHT OyZeT clielaH Ha OOLIHOCTh METOJI0B [T03HAHMs, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHUU
U B (U3MKE: aTOMHO-MOJIEKYJIsIpHas Teopus (MOJEKyJsipHas Teopusi B (PU3HKE), 3aKOHbI COXPaHEHUS
MacChl U DHEPrUH, 3aKOHBl TEPMOAMHAMMKH, DJICKTPOJIM3a, NPEACTABICHUS O CTPOCHUU BEIIECTB U
IpyToe.

B comepxxanum mnpeaMera s KJIAcCOB  XHMHUKO-OMOJOTMYECKOro Mpodmist OonbImid
yIIebHBIN Bec Oy/IeT MMETh OpraHruyuecKasi XuMus. B 3ToMm ciryyae mpeaocTaBisieTcsi BO3SMOXHOCTD JUIS
Oonee OOCTOSATENBHOTO PACCMOTPEHHUS XMMHUYECKOH OpraHu3alii KIETKH Kak OHOJIOTHYEeCKOM
CUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IIPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIUIIH]BI,
OenKu, yriaeBoibl, HYKJIEHHOBBIE KUCIOThI M aApyrue. Ilpm 3TomM 3HaHUSA O cocTaBe M CBOMCTBAx
IIPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEILIECTB CIIY)KaT OCHOBOM Ul HM3y4eHUs
CYIIHOCTH IPOIecCcOB (POTOCUHTE3A, AbIXaHUS, TUIIEBAPECHUS.

B nnane ¢popmMupoBaHus OCHOB HayYHOI'O MHUPOBO33PEHMSI, OCBOEHUS OOIIEHAYyYHBIX METO/I0B
IIO3HAHMS U OIbITA IIPAKTUYECKOr0 NMPUMEHEHUS HAyYHBIX 3HAHWW H3y4EHHUE Npeamera «XuMHus» Ha
yrIyOJI€HHOM YPOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3SX C y4eOHBIMU IPEAMETAaMH, BXOSIINMHU B
cocTaB IIpeIMETHBIX oOnactell «EcTecTBEeHHO-HAayuHbIE MpPEAMETh», «MartemaTtuka U nHOpMaTHKa»
u «PyccKull A3bIK U TUTEpATypar.

[Ipu n3ydyenun yueGHOro npeamera « XUMH» Ha YIiayOJIEHHOM ypOBHE TaKXKe, KaKk Ha YPOBHE
OCHOBHOTO M cpejaHero oOmero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajauell IEepBOCTEHNEHHOMN
3HaYMMOCTU fABIseTcd (POpPMUpOBAaHME OCHOB HAyKM XUMHMM KakK oOO0JIACTM COBPEMEHHOIO
€CTECTBO3HAHHUSA, IPAKTHYECKON IEATENbHOCTH 4YEJIOBEKa U OJHOINO M3 KOMIIOHEHTOB MHPOBOH
KyJnbTypbl. Pemienue 3Toil 3ajauM Ha yriayOJI€HHOM YpOBHE M3Yy4YEeHHs NpeIAMeTa IMpeAarnoiaraet
peanu3annio TaKuX MeNneu, Kak:

(dbopMUpOBaHUE IPEJICTABICHUN:

0 MarepUaJbHOM EJUHCTBE MHUPA, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O
MECTe XMMHUHU B CHCTEME ECTECTBEHHBIX HayK M €€ Belylleil posin B 00ECHeYEeHHUU YCTONYMBOIO
pa3sBUTHs 4YeJNOBEYECTBA: B PEIIEHUU MPOOJIeM SKOJIOTMYECKOM, HSHEpreTHYecKod M MHIEeBOH
0€301acHOCTH, B pa3BUTHH METULIMHBI, CO3JJaHUH HOBBIX MaT€pPHAaJIOB, HOBBIX UICTOUHUKOB YHEPIUH, B
o0ecreYeHnn pPaluOHAIbHOTO MPUPOAONOIb30BaHUS, B (OPMHPOBAHUU MHPOBO33PEHHUS M OOMIEi
KyJIBTYpbl YEJOBEKa, a TaKKe 3KOJOIMYECKHM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/10pOBBI0 U
MIPUPOIHOM CpeJe;

OCBOCHHME CHUCTEMBI 3HAHMH, JIEKAIIUX B OCHOBE XMMHYECKOW COCTABISIOIIEH €CTECTBEHHO-
Hay4yHOM KapTUHBI MHpa: (yHIAMEHTAJIbHBIX MOHSTHH, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX
MIPEACTABICHUI O CTPOEHHWH BEIIECTBA HA PA3HBIX YPOBHAX — ATOMHOM, HOHHO-MOJEKYJISIPHOM,
HaJMOJIEKYJIIPHOM, O TEPMOJMHAMMYECKUX M KHHETUYECKHUX 3aKOHOMEPHOCTSX IIPOTEKaHUs
XUMHUYECKUX PEaKLUH, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAaX M JMUCHEPCHBIX cHcTeMax, 00 OOImX
Hay4HBIX [IPUHIUIIAX XUMUYECKOTO TPOU3BOJICTBA;

¢dopmupoBaHHe y O00YYaIOUIMXCS OCO3HAHHOTO MOHHMMAaHMs BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUU JUId OOBSICHEHHS KIIOUEBBIX HJEd U TpobsieM COBPEMEHHOM XWMUH, A
OOBSICHEHUS] U MPOTHO3UPOBAHMS SIBJICHUI, UMEIOIIUX €CTECTBEHHO-HAYyUHYIO MPHUPOAY; TPaMOTHOIO
pelieHns mpoOsieM, CBS3aHHBIX C XHWMHUEH, NPOTHO3UPOBAHUS, aHAIW3a W OLEHKH C TO3MIMH



9KOJIOTUYECKON 0€30MacHOCTH MOCISACTBUI OBITOBOM M MPOU3BOJACTBEHHOM JEATEILHOCTH YEIOBEKA,
CBSI3aHHOUM C XUMUYECKHUM MPOU3BOJICTBOM, HCIIOJIb30BAHUEM U TIEpepabOTKOI BEIECTB;

yrayOieHne MpeICTaBICHU 0 HAyYHBIX METOaX MO3HAHUS, HEOOXOAUMBIX ISl PUOOPETCHUS
YMEHHI OpPUEHTUPOBATHCS B MUPE BEIIESCTB M OOBICHEHUS XUMUYECCKUX SBJICHHM, MMEIOIINX MECTO B
MPUPO/JIE, B TPAKTUYECKOMN ACATEIHHOCTU U MOBCETHEBHON KU3HH.

B mane peanuzanuy MEepBOOYEPEHBIX BOCIUTATENbHBIX U Pa3BUBAIOMIMX (YHKIUI
LEJIOCTHOM CHCTEMBbI CpeaHero oomero o0pa3oBaHUs MpPU H3YYEHUHM TNpeameTra «XUMHS» Ha
yriay0aEHHOM YpOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKUe 1eNIU U 33/1a4H, KaK:

BOCIHUTAHUE YOSKIEHHOCTH B IO3HABAEMOCTH SIBICHUI MPHUPOAbI, YBOXKEHUS K IpOIECCY
TBOPUYECTBA B OOJACTH TEOPETUYECKHX M MPHUKIAIHBIX HCCICAOBAHUNA B XUMHUH, (HOpPMHpPOBAHHE
MHPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3sBUTHE MOTHBAIlMM K OOYYCHHMIO W TIO3HAHHIO, CHOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS OOIIEYETIOBEUECKUX [IECHHOCTEH;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, HMHTEJUIEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH
oOyuatomuxcsi, (GOpPMUPOBaHHWE Y HHUX CO3HATENBHOTO OTHOIIEHHS K CaMOOOpa30BaHHIO U
HEMpPEephIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHOW NpOodEeCcCHOHANBHOW M  OOIIEeCTBEHHOU
NesITeIbHOCTH, OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 370POBBIO M MOTPEOHOCTH B 3JOPOBOM 00Opase
KU3HH;

dbopMHupoOBaHME YMEHMM W  HABBIKOB Pa3yMHOIO  MPUPOJIOIOIB30BAHUS, Pa3BUTHE
IKOJIOTHYECKON  KYJIbTYpBI, TIPUOOPETCHHE ONbITa  OOIIECTBEHHO-TIOJC3HOW  AKOJIOTHYCCKOM
NESITEIbHOCTH.

OO1iee YuCIO YacOB, PEKOMEHIOBAaHHBIX ISl M3YYEHHUS XMUMHH Ha YriayOJIeHHOM YypOBHE, —
204 gacos: B 10 xnmacce — 102 yaca (3 yaca B Heaenmro), B 11 kimacce — 102 gaca (3 yaca B HEIel0).

Copepxanne ooyuenus B 10 kiacce.

Opranuveckasi XUMUS.

TeopeTnueckrne OCHOBbI OPraHUYECKONW XHUMHH.

[IpeameT u 3HaUYE€HHE OPraHUYECKON XMMHUH, MPEACTABICHUE O MHOTOOOpa3uu OPTraHUYECKUX
COCIMHEHU.

DNEKTPOHHOE CTPOEHHE aTOMa YIJIepoJia: OCHOBHOE U BO30YKIEHHOE COCTOSIHUS. BasieHTHBIE
BO3MOXKHOCTH aTroMa yIjiepoja. XHMHUUYeCKas CBSi3b B OPraHUYECKUX COCAUHEHUAX. [HIIbI
ruOpuaM3ali aTOMHBIX OpOuTanel yriaepoaa. MexaHU3Mbl 00pa30BaHUS KOBAJICHTHOH CBS3H
(oOMeHHBI M JOHOPHO-AKIENTOPHBIN). THUMBI MepeKpbIBaHUS ATOMHBIX OpOUTanei, G- U M-CBA3H.
OpunapHasi, JBOMHAas M TpoiHas cBsi3b. CrmocoObl pa3pbiBa CBsi3ed B MOJEKYNIax OpraHUYEeCKHX
BemiecTB. [loHsTHE O CBOOOAHOM pajguKaie, Hykieohuse U MEeKTpodue.

Teopuss crpoeHuss opraHudeckux coeauHeHuidi A.M. BytnepoBa U coBpeMeHHBbIE
MIPEJICTAaBICHUSI O CTPYKTYpe MOJEKYyJ. 3HAu€HHE TEOPHUHM CTPOCHHUS OpPraHMYEeCKUX COEAMHEHUU.
MonexynspHble U CTPYKTypHBIE (GopMyIbl. CTpYKTypHBIE (DOPMYJIIBI Pa3TUYHBIX BUAOB: pa3BEpHYTas,
COKpanIEHHAas1, CKEIICTHAS.

N3omepus. Buabl uzoMepun: CTpykTypHasi, IpOCTPAHCTBEHHAs.

OnekTpoHHbIe J(PQEKTHl B MOJIEKYJaX OPTraHUYeCKUX COCAUHEHHMH (MHIYKTHBHBIA H
Me30MepHbIH 3 (HeKThI).

[IpencraBienne o kinaccuuKaMu OpraHUYecKuX BemiecTB. [loHsATHE O (YHKIIMOHATBHOM
rpynne. ['omonorusa. I'omonormyeckue psaael. CucreMaTudeckass HOMEHKJIATypa OpraHUYeCcKUX
coequHenuii (IUPAC) u TpuBnaibHble HA3BaHUS OTIIEIbHBIX NMPEACTaBUTENCH.

OcobeHHOCTH U KJTacCHU(UKAIKS OPraHUIeCKuX peakiuil. OKUCIUTEIIPHO-BOCCTAHOBUTEILHBIE
peaKIy B OpraHUIECKON XUMHH.



OKCIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUs BEUICCTB M HMX IPEBPAILECHUN: O3HAKOMIICHHE C
o0pa3llaMu OpPraHMYeCKHUX BEIIECTB M MaTepuajaMd Ha UX OCHOBE, OIBITHI MO MPEBPAILCHHIO
OpPTraHUYECKUX BEIIECTB MPHU HarpeBaHuM (IUIaBIeHHE, OOYIIIMBaHUE U TOPEHHE), KOHCTPYHPOBAHUE
MOZEJIEH MOJIEKYJI OPTaHUYECKUX BEILECTB.

YrneBoaoposl.

Ankanbl. ['omosiorndyeckuid psii ankaHoB, oOmas (opMyna, HOMEHKJIATypa M H30MEpHs.
DNEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN AalKaHOB, SP°-THOPUIM3AlUs ATOMHBIX
opOutanelt yriaepona, 6-cBsi3b. Ou3nueckue CBOMCTBA ajIKaHOB.

XVMMHYECKHE CBOMCTBA AJIKAHOB: PEAKUUU 3aMEIIEHUS, W30MEpHU3alMM, IECTHAPUPOBaHUS,
LIUKJIA3A1UHU, TUPOIN3a, KPEKUHIAa, TOPEHUS.

Haxoxnenne B npupoae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.

[uknoankanel. O0mas ¢dopmyna, HOMEHKIarypa U m3omepusi. OCOOCHHOCTH CTPOSHUS H
XUMHAYECKHX CBOMCTB MabIX (IIMKJIONPOINAH, HMKIO0YTaH) U OOBIYHBIX (LMKIJIONEHTAH, IUKIOTEKCaH)
LUKJI0aNKaHOB. CIOCOOBI MOTY4EHUS U IPUMEHEHHE IUKIOAIKAHOB.

Ankensl. ['oMonorndyeckuil psii ankeHoB, oOmas ¢Gopmyna, HOMEHKJIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT AJIKEHOB, Sp>-THOpHAN3allis aTOMHBIX OpOuUTalell yriepona, c-
u m-cBsi3u. CTPYKTypHas U reoMeTpuueckas (Luc-TpaHc-) usomepus. Gusnyeckre cBOMCTBA aKEHOB.

XHWMHUYECKUE CBOWMCTBA: PEAKIUH IPHUCOCAUHEHHUS, 3aMELICHUS B O-IIOJIOKEHUE IIPU JBOMHOMN
CBA3M, OJIMMepr3anuu 1 okucienus. [Ipasuino MapkoBHuKkoBa. KauecTBEHHBIE peakliMK Ha ABOMHYIO
CBS3b.

Crioco0bI mosrydeHus 1 IPUMEHEHNE alTKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (conpsikEHHbIE, M30JIUpoBaHHbIE). OCOOEHHOCTH
JIEKTPOHHOT'O CTPOEHUS U XMMHMUYECKHUX CBOMCTB CONPSDKEHHBIX OUEHOB, 1,2- n 1,4-mpucoennHeHue.
[Tomumepu3anust conpsiKEHHBIX TUeHOB. CocoOb! NOTYUYEHUs U IPUMEHEHHUE alKaueHOB.

Anxunbsl. ['oMonormueckuil psj ajakuHOB, oOmias ¢opmysia, HOMEHKJIAaTypa M H30Mepus.
DJNEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJI aJKUHOB, SP-TMOpHIU3alUsl aTOMHBIX
opOuTaneit yriepoaa. ®Pusndeckrue CBOWCTBA aTKMHOB.

XWMHYECKHE CBOMCTBA: PEAKLUUU IPUCOCAVHEHUS, JUMEPHU3aLUd W TpPUMEpHU3alUH,
okucneHus. KuciaoTHele CBOMCTBA AJIKMHOB, MMEIOLIUMX KOHLIEBYIO TPOWHYIO CBsA3b. KadecTBeHHBIE
peaKurH Ha TPOWHYIO CBSI3b.

CriocoObI nostyuyeHust 1 NpUMEHEHNE aJIKUHOB.

Apomaruueckue yriaeBoJgopossl (apensl). ['omonmorumdeckuit psj apeHoB, oOuias (opmyia,
HOMEHKJIaTypa W HU30MepHs. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH3oia.
dusnuecKkue CBOMCTBA apEHOB.

XuMuyeckue cBoiicTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIMH 3aMEIIeHUs] B OEH30IbHOM KOJIbIIE
U YIJIEBOJOPOJHOM pajuKalle, pEaKIUH MPUCOECIUHEHUS, OKHCIEHHE TOMOJIOTOB OeH30J1a.
[IpencraBienre 00 OpUEHTUPYIOLIEM AEMCTBUM 3aMecTHTeNel B OEH30JbHOM KOJIbLIE Ha NpUMeEpe
QIKWIbHBIX PAJAUKaIOB, KapOOKCUJIBHOW, THUJIPOKCUIBHOM, aMHWHO- M HHUTPOTPYIIBI, aTOMOB
raJIOr€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTHpoia. [lomumepusamus ctupoiia.

CriocoObI nostyueHust 1 IpUMEHEHNEe apOMaTHYECKUX YIIIEBOAOPOIOB.

[Tpupoausiii ra3. [lonytHsle HedTsaHbIe Ta3bl. HedTh 1 €€ npoucxoxaenue. KameHHsli yrons u
MIPOJYKTHI €0 nepepadoTKy.

CnocoObl  mepepa®OTKH He(TU: TEeperoHka, KpPEeKUHT (TepMUYECKUM, KaTalIUTUYECKHUH),
pudopmunr, nuponus. IlpoaykTel mepepaboTku HEPTH, UX NMPUMEHEHHE B NMPOMBIIUIEHHOCTH U B
OBITY.



['eneTnueckas cBA3b MEXy pa3IMUHBIMU KJIACCAMHU YIJIEBOJIOPOJIOB.

DJEKTPOHHOE CTPOSHHE TaJIOTEHIIPOU3BOIHBIX YTIIEBOJOPOOB. Peakiiuu 3amMeleHus rajioreHa
Ha TUApoKcorpymiy. /leficTBue Ha rajJoreHNnpoOnu3BOAHBIE BOJHOTO M CHHPTOBOTO PACTBOpA IIEIOYH.
B3aumoneiicTBue QUranioreHalkaHOB C MarHMEM W UUMHKOM. VICTHOib30BaHUE TaloreHIpPON3BOIHBIX
YII€BOAOPOAOB B OBITY, TEXHUKE U IIPH CUHTE3€ OPraHMYECKUX BEIIECTB.

OKclepUMEHTaIbHbIE METO/Ibl U3YUEHMsI BEIIECTB U UX NPEBPALCHUNA: U3ydeHHE (PU3NUECKUX
CBOWCTB YIJICBOJOPOJOB (PacTBOPHUMOCTb), KAau€CTBEHHBIX peaKUUil yrieBOAOPOAOB Ppa3IMUHBIX
KjaccoB (oOecrBeunBaHue OpOMHOM MM MOJHOM BOJABI, pacTBOpa IE€pMaHraHaTa Kajus,
B3aMMOJICHICTBHE alleTWIEHA C aMMHa4yHbIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE
oOHapyKEHHE yriiepojia U BOJ0PO/ia B OPraHUYECKUX BEUIECTBAX, MOTYyYCHUE ITUIICHA U U3YUCHUE €T
CBOWCTB, O3HAKOMJICHHE ¢ KoJuteKuusimu «Hedp1b» u «Yromp», ¢ o0pa3maMu miacTMace, KaydyyKoB U
PE3MHBI, MOJIETTUPOBAHUE MOJIEKYJI YIIIEBOJOPOIOB U raJIOr€HIIPOU3BOAHBIX YIIIEBOIOPO/IOB.

Kucnoponcoaepxaiiiue opraHi4ecKue COeqMHEHMSL.

[IpenenpHble 0qHOATOMHBIE cIMPTHI. CTpoeHHE MOJIEKYH (Ha MpUMepe METaHoja U 3TaHOoIa).
I'omonoruueckuit psiz, obuas dopmyna, U3oMepHs, HOMEHKIaTypa U kiaccudukanus. dusndeckue
CBOMCTBA IMpeJIeNIbHBIX OJJHOATOMHBIX CIUPTOB. BoopoiHbIE CBA3M MEXKIY MOJIEKYIaMU CIIMPTOB.

XUMHUECKHE CBOWCTBA: PEAaKLUU 3aMEIIEHUs, JAerHIpaTalii, OKUCIEHUs, B3aUMOACHCTBUE C
OpPTaHUYECKUMHU M HEOPTaHMYECKUMH KHcloTaMu. KauecTBeHHas peakiysi Ha 0JHOATOMHBIC CITHPTHI.
JleiicTBue 53TaHOJIa M METaHOJA Ha OpraHu3M uyesoBeka. CHocoObl MONy4YeHHUs M IPUMEHEHHE
OJTHOATOMHBIX CITUPTOB.

[Ipocteie >¢upsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (U3MYECKUX W XUMHYECKHUX
CBOMCTB.

MHoroaTomMHbl€ CIIMPTHI — STUJICHTJIMKOJb U TIMLEPUH. DU3HMUECKUEe U XUMUUYECKUE CBOMCTBA:
peaklMM 3aMelleHus, B3aUMOJCIHCTBUE C OPraHMYEeCKUMH U HEOPraHWYECKHMMU KHCIOTaMH,
KayecTBEHHasl peakiysi Ha MHOroaToMHble cnupThl. JleficTBHe Ha opranuszM dyenoBeka. CrocoObl
MOJTy4EeHHUs U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.

®enon. CTpoeHHE MOJIEKYJBI, B3aUMHOE BIHMSIHHE THIPOKCOTPYIIBI W OEH30JBHOTO spa.
®dusznyeckue cBoiicTBa gpeHona. OCOOEHHOCTH XMMHUECKUX CBOMCTB (heHosa. KauecTBeHHBIE peakuuu
Ha  (Qenon. ToxcuuHocth  ¢enoma. CnocoObl  MONydYeHHs] W TpuUMeHeHue  (eHona.
®deHonpopManbIeruaHas cMoJa.

KapOoHUIbHBIE COEIMHEHMS — AJIBJETUABI M KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHMIIBHOM
rpynmnel. ['omMonormueckue psabl ajdbJErMI0OB U KETOHOB, oOmias <¢opmyina, H30MepUs U
HOMeHKJarypa. Pu3nyeckre CBOWCTBA aIb/IETHJI0B U KETOHOB.

XUMHUYECKHE CBOICTBa albJEerWAOB M KETOHOB: peakiuu mpucoequHeHus. OKuciIeHue
aIIbJICTU/IOB, KAUECTBEHHBIE pPEaKkIuy Ha anbaeruasl. CriocoObl MoydeHus ¥ TPUMEHEHUE allbICTH/IOB
Y KETOHOB.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBbIE KHUCIOTBl. (OCOOEHHOCTH CTPOECHHS MOJIEKYII
KapOOHOBBIX KHCJIOT. WM3omepuss u HoMmeHKIaTypa. Dusnyeckue CBONCTBA OJHOOCHOBHBIX
IpeJebHBIX KapOOHOBBIX KUCIOT. BoopoiHbIE CBA3M MEXKIY MOJIEKYIaMU KapOOHOBBIX KHCIIOT.

XUMHUECKUE CBOMCTBA: KUCIOTHBIE CBOIMCTBA, peaklus dTepUPHUKAIMU, PEAKLIUU C YIaCTHEM
YTJIEBOIOPOIHOTO pajiuKaia.

Oco0GeHHOCTH CBOWCTB MYPaBbUHOM KHCIIOTHI.

[ToHsATHE O TPOU3BOIHBIX KAPOOHOBBIX KUCIIOT — CIIOKHBIX d(Hpax.

MHuoroo6pa3ue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB HEMPEAETbHBIX U apOMAaTUYECKUX
KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCHKAPOOHOBBIX KHCIOT. [IpencraBureny BeICIINX



KapOOHOBBIX KHCIIOT: CT€apUHOBAs, MAJIbMUTHUHOBAS, OJIEMHOBAas KHUCIOTHl. CrocOOBI MONyuYeHUs U
IpUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxusie 3¢upsl. ['omonornvyeckuid psin, obmasi ¢opmyrna, HW30Mepuss U HOMEHKIATYpa.
OU3NYECKUE U XUMUYECKUE CBOKMCTBA: TUPOJIN3 B KUCIION U LIEJOYHOM Cpee.

XKupsr. CtpoeHue, (QU3MUECKHE W XUMHYECKHE CBOMCTBA JKUPOB: THUAPOIU3 B KHCIOW H
uiennouHoil cpene. OcCoOEHHOCTH CBOMCTB JKUPOB, COJEPXKALIUX OCTAaTKU HEMPENEIbHBIX KHUPHBIX
KHUCIIOT. JKUpbI B IPUPOJE.

MBpUT4 Kak COJM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE JACHCTBHE.

OO6mass  xapakTtepuctuka yriaeBonoB. Kiaccubukauus yrineBogoB  (MOHO-, JU- H
MOJICaXapu/Ibl).

MoHocaxapuapl: TII0K03a, (pykTo3a. PHU3MUECKHE CBOMCTBA W HAXOXKACHUE B IMPHUPOJE.
doTtocuHTE3.

XVMMHYECKUE CBOMICTBA TIJIIOKO3bl: PEAKLMU C YYaCTUEM CIHUPTOBBIX U AbJIETMIHON TpyIil,
CHUPTOBOE M MOJIOUHOKHUCIIOE OpoxeHue. [IpuMenenue riitoko3sl, €€ 3HaUeHUE B KU3HEACSITETbHOCTH
opraHusma.

Hucaxapunpl: caxapo3a, MajbTo3a. BoccraHaBiMBarllie UM HEBOCCTAHABIMBAIOLINE
nucaxapubl. 'maponus qucaxapuioB. HaxoxaeHue B mpupoe U IpuMEHEHHE.

[Tonucaxapuapl: Kpaxmal, TJIMKOTeH M 1eintono3a. CTpoeHHe MakpOMOJIEKYN Kpaxmana,
IJIMKOTeHa U 11eJultosio3bl. Du3nueckue CBOMCTBA Kpaxmajia M LIEJUTH0JIO3bl. XMMHYECKHE CBOMCTBA
Kpaxmajia: THJIpOJIu3, KaUeCTBEHHas peaKus ¢ H0J0M. XUMUYECKUE CBOWCTBA LEJUTIOIO03bl: THAPOIIU3,
noJrydaeHue 3QpupoB 1eIT01036l. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIIEpUMEHTAIbHbIE METOJbl M3YUEHHsI BEIIECTB M MX IIPEBPALICHUN: PaCTBOPUMOCTH
pa3IMYHBIX CHUPTOB B BOJE, B3aMMOJEHCTBHE HTAHOJIAa C HATPUEM, OKHUCIECHUE 3THIIOBOIO CIUpPTa B
anbJeru]] Ha pacKaIEHHOW MEIHOM IPOBOJIOKE, OKUCIEHHE ATHJIOBOIO CIIHMPTA JUXPOMATOM KalHs
(BOBMOXKHO HCIOJNBb30BAHHE BHAEOMATEPUATIOB), KayeCTBEHHbIE pEAKIMM Ha albJerunasl (c
ruapokcuaoM nuammuHcepeopa(l) u rugpokcuaom meau(ll)), peakius riamiepuHa ¢ THAPOKCHIIOM
meau(Il), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJIEHCTBUE PacTBOpa IIIIOKO3bI €
runpokcuaom meau(Il), B3aumozeicTBre kpaxmania ¢ HOI0M, PEUIEHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMaM «CnupThl U (eHoubly, «KapOoHoBbIe KUCTOTHI. CI0XKHBIE APUPBIY.

A3oTcoieprkaliye opraHn4eckie CoeIMHEHusI.

AMUHBI — OpraHMyeckre Npou3BoIHbIe aMMuaka. Kinaccudukaiys aMuHOB: anudaTuyeckiue u
apoMaTU4ecKue; IepBUYHbIE, BTOpUYHbIE M TpeTHuHble. CTpoeHHe Mosekyn, obmas ¢opmyna,
M30MepHsi, HOMEHKJIATypa U (U3NYecKue CBOMCTBA. XMMHUYECKOE CBOWCTBA alu(paTUYECKHMX aMHHOB:
OCHOBHBIE CBOWCTBA, aJKUJIMPOBAHUE, B3aUMOJCHCTBHE MEPBUYHBIX AMUHOB C a30TUCTON KHUCIIOTOM.
Conu anKuiIaMMOHUS.

AHUJIMH — TpeACTaBUTENNb AMHUHOB apoMaTudeckoro psaa. CTpoeHue aHuianHa. B3aumHoe
BJIUSHUE TPYIIl aTOMOB B MoJieKysle aHWIMHA. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHWJIMHA.
KauecTBeHHbIE peaKkI[Mi Ha aHUJIHH.

CriocoObl ToNy4eHHsT M TIpUMEHeHue anudarnyeckux amuHoB. [lomyueHue aHMIMHA U3
HUTpOOEH301a.

AmuHokuciotel. HomeHnknarypa u n3oMepus. OTIENbHBIE NPEACTABUTEIN O-AMUHOKHUCIIOT:
[VIMLIUH, anaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIOT. XMMHUYECKHE CBOMCTBA aMHHOKHCIOT KakK
aM(pOTEepHBIX OPraHUYECKUX COEIUHEHUI, peakuusl MOJIMKOHJIEHCAMH, O0pa30BaHUE MENTUIHON
cBs3u. buonoruueckoe 3HaueHne aMUHOKUCIIOT. CUHTE3 U THAPOJIN3 MENTH/I0B.

benku xak nmpuponHbeie noaumepsl. [lepBuuHas, BTOpUYHAS UM TPETHYHAs CTPYKTypa OENKOB.
XuMHYecKkue cBOMCTBa OENKOB: THAPOJIN3, AeHATYpallis, KaYeCTBEHHbIE PEAaKIIMU Ha OEJIKU.



DKCrepUMEHTAIbHBIE METO/IbI U3yUEHHsI BEILIECTB U UX MPEBPALICHUI: pacTBOpeHHE OEIKOB B
BOZJE, JeHaTypamus OCIKOB TMpPU HArpeBaHWUHW, I[BETHBIC PEAKIMU Ha OCNKH, peIICHHe
SKCIEPUMEHTAJIBHBIX  337a4 M0 TeMaM «A30TcolepKallue OpPraHuuecKHe COCOUHEHUS» U
«Pacrio3HaBaHue OpraHM4eCKUX COCIUHEHUIN.

BricokoMouekyIisipHbIE COETMHEHMUS.

OcCHOBHBIE TOHSTHS XUMHUHU BBICOKOMOJICKYJISPHBIX COEIWHEHHUI: MOHOMEp, MOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpPU3ALNU, CPEAHSS MOJIeKyispHas macca. OCHOBHBIE METObI
CUHTE3a BBICOKOMOJIEKYJIAPHBIX COSUHEHH — MOJIMMEPU3aLUs U MOJTUKOHICHCAIHSI.

[Tonumepuble matepuainbl. [lmacTmacchl (MOMUATHIIEH, TMOJMIIPONUIIEH, MOJMBUHUIXIJIOPU,
MOJIUCTUPOJT, TOJMMETUIMETAKpUIIAT, IMOMUKApOOHATHI, MOJIUATUICHTepedTaNaT). YTWIN3AIHUSI |
nepepadoTKa MIACTHKA.

DnacToMephl:  HAaTypaibHBIM  KaydyyK, CHHTCTHUYECKHE  Kaydyyku  (OyTaJHeHOBBIA,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN). Pe3nHa.

Bonokna: HaTypasibHblE (XJIONOK, LIEPCTh, IMIENK), HMCKYCCTBEHHBbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

DKCHepUMEHTAIbHBIE METOJbl H3y4YCHHsS BEIIECTB M HMX MPEBpallleHUui: O03HAKOMIJICHHE C
oOpa3naMu  MPHUPOJHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH, IUIACTMAcC, KaydyKoB, peIleHue
AKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «Pacrno3HaBanue miacTMacc U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxnenne MoJeKyJIsapHON (POPMyINIbI OPTaHHMYECKOTO COEAMHEHHUS 10 MAaCCOBBIM JOJISM
JJICMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJICHUE MOJICKYISIPHOH (OPMYIbI OPraHHYIECKOTrO
coeuHEHHs Mo Macce (00bEMY) MPOAYKTOB CrOpaHHUs, MO KOJIUYECTBY BellecTBa (Macce, 00bEMY)
MPOAYKTOB pPEaKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOH  QopMmyIbl
OpPraHMYECKOTO BEIIeCTBA HAa OCHOBE €ro XHWMHUYECKHX CBOWCTB WM CIOCOOOB TMONy4YeHUS,
oTpe/ieNICHUE JI0JIM BBIXO/a MPOIYKTA PEAKIMU OT TEOPETHUECKH BO3ZMOYKHOTO.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaAMETHBIX CBA3€H Npu H3ydyeHUM opranudecko xumuu B 10 Kiacce
OCYIIIECTBJISIETCSI YePe3 MCIOIH30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHSITHH,
MPUHSATHIX B OTACJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0me ecTecTBEHHO-HAy4YHbIC TIOHSTHUS: SIBJIICHWE, HAYYHBIM (DakT, rumores3a, TEOpHsi, 3aKOH,
aHalu3, CUHTE3, KJIaccudukalus, HaboIeHne, H3MEPEeHNe, SKCIIEPUMEHT, MOJEIb, MOJICTUPOBAHHE.

®dusnka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTreTUUECKU YPOBEHb,
BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE BeIIecTBa, (PU3NYECKHUE BETUYMUHBI, €IUHUIIBI
MU3MEPEHMUS], CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, MeTaboIu3M, HACIEICTBEHHOCTD,
aBTOTPO(DHBINA U TeTepOoTPOHBIN TUIT MUTAHUS, OpOoXKeHUe, POTOCUHTE3, IbIXaHUE, OCIIKHU, YTIIEBOIbI,
KUPBI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadusi: mone3Hbie HCKOTTAEMBbIE, TOTUTHRO.

TexHoMoTHsl: MHUILEBbIE MPOAYKThl, OCHOBBI PAlIMOHAIBLHOTO MHUTAHUS, MOIOIIME CPEICTBa,
Marepuaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

Conepxanue oOyuenus B 11 kiacce.

OO0mas 1 HeopraHudeckasi XuMHUs.

TeopeTnyeckre OCHOBBI XUMUU.

Atom. CocTaB aTOMHBIX sA/Iep. XUMHUYECKUN IeMeHT. M30TorblI.

CtpoeHune 3JIEKTPOHHBIX 000JOYEK aTOMOB, KBAaHTOBBIC YHCIIA. DHEPreTUYECKHE YPOBHH H
moypoBHU. AToMHBIE opOuTanu. Kinaccudukaius XUMHIECKUX 3JIEMEHTOB (s-, pP-, d-, f-amemenTsI).



Pacnipenenenue »5I€eKTpOHOB IO ATOMHBIM OpOUTANAM. OJEKTPOHHbIE KOH(MUIYpalMl aTOMOB
3JIEMEHTOB NEPBOT0O—4YETBEPTOTO MEPUOJOB B OCHOBHOM M BO30YXAEHHOM COCTOSIHMHU, HJIEKTPOHHBIE
KOH(UTypaIyy HOHOB.

DIIEKTPOOTPULIATENLHOCTb.

Ilepnonnueckuit 3akoH u llepuoauyeckas cucrema xumMudeckux 3iemenToB .M. Menneneesa.
CBs13p nepuonuecKoro 3akoHa u llepnonnueckoil cucTeMbl XMMUUYECKHUX JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHUs AaTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHYECKHX DJJIEMEHTOB H
00pa3yeMbIX UMHU MPOCTBIX U CI0XKHBIX BEIIECTB 110 TPyNIaM U epuojaM. 3HaueHUe NepUoaANYECKOro
3akona /[.1. Menaeneena.

XuMudeckass CBS3b. BHIBI XWMHWYECKOW CBSI3HM. KOBAJCHTHAs, HMOHHAS, MeETaJlJIMYecKas.
MexaHu3mMbl 00pa30BaHUsl KOBAJCHTHOW CBS3M: OOMEHHBIM M JOHOPHO-aKUENTOPHBIM. DHEprus u
JUIMHA CBA3HU. 110JIApHOCTB, HAIIPaBICHHOCTh M HACBIIAEMOCTb KOBAJICHTHOU CBs3U. KpaTHble CBS3H.
Bonoponnas cBa3p. MexXMOIEKYIIIPHBIE B3aUMOICHCTBHUSA.

BaneHTHOCTh U BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C
UX F€OMETPUUECKUM CTPOEHHEM (Ha IPUMEpPe COEMHEHUH 3]IEeMEHTOB BTOPOIO IIEPHO/IA).

IIpencraBneHne O  KOMIUIEKCHBIX — coequHEHMsX. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMILIEKCOOOpa3oBareib, JIMTAHJbl. 3HAUYE€HUE  KOMIUIEKCHBIX  coenuHeHud. [lonstue o
KOOPJAMHALIMOHHON XHUMUHU.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOIO CTPOECHUS. THUIBI KPUCTALNIMYECKUX PEIIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.

[TonsstTue o gucnepcHelx cucremax. Mcrtunable pactBoppel. CrocoObl  BhIpaXKEHHUS
KOHLEHTPAaLlUM pPacTBOPOB: MAaccoBas J0JI1 BELIECTBA B pAacTBOPE, MOJSPHAs KOHLIEHTPALHS.
HacplenHsle 1 HEHACHIIIEHHBIE PaCTBOPBI, PACTBOPUMOCTh. Kpucramiornaparsl.

Knaccugukanus M HOMEHKIATypa HEOPraHWYECKMX BELIECTB. [pHUBHAJbHbIC Ha3BaHMS
OTJENBbHBIX MIPEICTABUTENIEH HEOPIraHUUECKUX BEILIECTB.

Knaccugukanus XMMUYECKHX peaklUil B HEOPraHWYeCKOH W OpraHMYecKod XUMHH. 3aKOH
COXpAHEHUsT MacChl BEIIECTB; 3aKOH COXPAaHEHMs W MPEBPAIICHUS DSHEPIMM IPU XHUMHYECKHX
peakuusx. TernoBble 3)pPEeKThl XUMHUUECKUX peaknid. TepMoXUMHUUYECKUEe ypaBHEHHUS.

CKopoCTh XMMHUYECKON peakluy, €€ 3aBUCUMOCTh OT Pa3IM4YHBIX (akTopoB. ['OMOreHHbIE U
reTeporeHHsle peakuuu. Katanns u kataan3aTtopsl.

OOpatumMble U HeoOpaTUMBbIE peakIMU. XUMHUeckoe paBHoBecue. DakTophl, BIUSIOMIME Ha
MIOJIOKEHUE XHUMHUYECKOIO0 PpAaBHOBECHUA: TEMIIEpAaTypa, MAABJICHUE U KOHILICHTPALMM BELIECTB,
ydacTByromux B peakuuu. [Ipunnun Jle [larense.

OnexTponuTHyeckas aucconuanys. CuiabHble U ciadble 371eKTpoauThl. CTeneHb JUCCOLMALUN.
Cpena BOJIHBIX PAcTBOPOB: KHUCIOTHAsi, HEUTpanbHas, mienouyHas. Bomopomubiii mokazarens (pH)
pactBopa. ['maponus coneit. Peakiiuu noHHOro oOMeHa.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHb  okucieHus. OKuUCIUTENb U
BOCCTAHOBUTENb. [Iponeccel OKHCIEHWS W BOCCTAHOBIEHHA. BakHeWInue OKUCIUTENH U
BOCCTAHOBUTENIU. MeTO/1 3JIEKTPOHHOT0 OasiaHca. DJIEKTPOIU3 PACTBOPOB U PACIJIaBOB BEIIECTB.

OKCEpUMEHTAJIBHBIE METOBI U3YUEHHUS BELLIECTB U UX MPEBPAILEHUN: Pa3I0KEHUE IEPOKCHUIA
BOJOpPOZA B IPUCYTCTBUM KATAINU3aTOPa, MOACIIA KPUCTAIUIMYECKUX PELIETOK, POBEACHUE pEeaKLUn
MOHHOT0 OOMeEHa, OIpeesieHHe CpeAbl PacTBOPOB C MOMOIIBIO MHJIMKATOPOB, M3YYEHUE BIUSHUS
pa3aNyYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKINH U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

Heoprannueckas xumusi.



[lonoxenne HemerasmoB B llepuoguyeckod  cucreMe  XMMHMYECKHMX — DJIEMEHTOB
J.. MenneneeBa W OCOOEGHHOCTH CTPOCHHS HMX aroMoB. DHU3MYECKHE CBOWCTBA HEMETAJUIOB.
ANOTpOIMS HEMETAJUIOB (Ha pUMepe KUCIIOpoia, cepbl, hocdopa u yriepoaa).

Bopopoa. Ilomyuenue, ¢usnyeckne M XUMHUECKHE CBOWCTBA: PEAKUUMU C METAUIaMU M
HEMETANIAMH, BOCCTAHOBUTEJBbHBIEC CBOMCTBA. [ MAPUABL.

['anorensl. Haxoxknenue B mpupoje, CIOCOOBI MONyueHUs, (U3NYECKUE M XUMHYECKHE
cBoiicTtBa. ['amoreHoBoopoasl. BakHeillne KUCIOPOACOAEPKAIME COEAMHEHUS TaJIOr€HOB.
JlabopatopHble U MPOMBIIIJICHHBIE CIOCOOBI MOMYYEHHs TajJoreHoB. [IpuMeHeHue rajJoreHoB U UX
COCTUHEHUH.

Kucnopon, o3oH. JlaGoparopHble W TNPOMBIIUIEHHBIE CIIOCOOBI TOJYYEHHUS KHCIOpOJa.
duznyecKkne 1 XMMUYECKHUE CBOICTBA U IPUMEHEHHE KUCI0PO1a U 030HA. OKCUBI U IEPOKCHUIBI.

Cepa. HaxoxeHue B MpHUpoje, COocOoObl MOMydeHus, (PU3NUecKre U XUMHYECKHE CBOMCTBA.
CepoBonopon, cynbduasl. Oxcun cepsi(IV), okcun cepsi(VI). CepHucTas U cepHast KHCIOTHI M HX
cosi. OcOOEHHOCTH CBOWCTB CepHOM KUCTOTHI. [IprMeHeHue cepbl U € COeTMHECHUIA.

A3zor. Haxoxaenue B mpupoze, crocoObl MoydeHus, PU3nYecKue U XUMUUECKHE CBOMCTBA.
Ammuak, HUTpuAbL. OKCUIBI a30Ta. A30TUCTasl U a30THAsI KUCIOTHI ¥ X coyid. OCOOEHHOCTH CBOWCTB
a30THOM KucaoThl. [IpMeHeHne a30Ta u ero coequHeH. A30THBIE y10OpeHusl.

®dochop. Haxoxaenue B mpupoie, CiocoObl MOTydeHUs, (U3NIeCKHe U XUMHYECKHUE CBOMCTBA.
dochuner u pochun. Oxcuabl pochopa, hochopHas kucnora u e€ conu. [Ipumenenue dpocdopa u ero
coequHeHnil. @ocopHble y100peHHUs.

Yraepon, HaXOXJIeHHE B IpUpoJe. AJUTOTponHbIe MoauduKanuyi. OU3NIECKue U XUMHUECKUE
CBOMCTBA MPOCTHIX BelIeCTB, 0Opa3zoBaHHbIX yriaepoaoM. Okcun yriepona(ll), oxcun yraepoma(IV),
yroibHasi KHCJIOTa M €€ COJMUu. AKTUBUPOBaHHBIM yroib. IIpumMeHeHue mpoCThIX BEUIECTB,
00pa30BaHHBIX YTIEPOAOM, U €T0 COSTUHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, CHOCOObl MONydeHHUs, (U3MUECKUEe U XUMHYECKHE
cBoiictBa. Oxcupn kpemuusi(IV), kpemHueBas kuciora, cuiaukarbl. [IpuMeHeHHE KpEeMHUS U €ro
coequHeHuni. CTekIio, ero MmojiyueHue, BUAbI CTEKIIA.

[Tonoxxenne metannoB B llepuonnueckoil cucreMe XMMHMUYECKHUX 3JIeMEHTOB. OcoOEHHOCTH
CTPOEHHUSI JIEKTPOHHBIX 000JI0UEK aTOMOB METAJLJIOB.

OO6mme gusnueckue cBoiicTBa MeTaioB. [I[puMeHeHe MeTaIOB B ObITY U TexHHKe. CIiyiaBbl
METAJIJIOB.

ONEKTPOXUMHUECKUI pPsil HaNpsDKeHUM MeTayuioB. OOmue crnocoObl MOTYYEeHHs METaJIOB:
TUIPOMETAUIYPrs, MUPOMETAIUIYPTHUs, 3JIEKTpOMETAIyprusd. I[loHATHE O KOppPO3UM METAIIOB.
CriocoOblI 3alUThl OT KOPPO3HUH.

OO6mass xapakrtepuctuka MetamwioB IA-rpynmbel Ilepuoguueckolt CHUCTEMBI XUMHUYECKHX
aneMmeHToB. Hartpuil m kamuii: mosydyeHue, (uU3MUECKHEe U XUMHUYECKHE CBOWCTBA, NPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETMHEHUH.

O6mas xapakrepuctuka MetamwioB I[IA-rpynmer Ilepuonudeckoil CUCTEMBI XHMHUYECKUX
3JIEeMEHTOB. MarHuii M KanbLWi: MoslyuyeHue, (U3N4ecKue M XMMUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX coeTuHEeHUH. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

ANIOMMHHI: TIOJTy4YeHue, (PU3MUecCKMe M XUMHMYECKHE CBOICTBA, MPUMEHEHHE IPOCTOrO
BEIIECTBA M €ro COeAMHEHHH. AMQoTepHble CBOWCTBA OKCHUAA W TUAPOKCHIA aTIOMHUHHUS,
T'UJIPOKCOKOMITJIEKCHI aTFOMUHUSI.

OO6mas xapakTepucTUKa MeTauioB modouHsix noArpymm (b-rpynm) Ileproanueckoit cucreMsl
XUMHUYECKUX 3JIEMEHTOB.



®uU3nNYeCcKue M XHMMHUYECKHE CBOMCTBAa XpOMa M €ro coeauHeHWi. OKCUIbl M TUAPOKCHUIBI
xpoma(Il), xpoma(lll) u xpoma(VI). XpomaTbl M JuUXpOMaThl, HUX OKHUCIHUTEIbHBIE CBOICTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

PuU3NYeCKUe U XUMUYECKHE CBOMCTBA MAPraHIla U €ro COeAMHEHUN. BaxkHeme coeMHEHUs
mapranua(ll), wmapranna(IV), wmapranna(Vl) wu wmapranna(VII). Ilepmanranatr kamnus, ero
OKHUCJIUTENIbHBIE CBOMCTBA.

®du3nueckue U XMMHUYECKHE CBOMCTBA Keje3a U ero coeauHeHuu. OKCUAbl, TUAPOKCUABI U
conu xene3a(ll) u sxeneza(Ill). [Tonyuenue u mpuMeHeHHE Keye3a U €ro CIIaBOB.

®dusnueckue U XMMHYECKUE CBOWCTBa Meau M €€ coeauHeHuid. [lonydyeHue m npruMeHeHHe
MeIU U €€ COCIUHEHUN.

[{uuk: momyuenue, Gpu3Mveckre U XUMHUYECKUE CBOWMCTBA. AMQOTEpHBIC CBOWCTBA OKCUAA U
TUAPOKCH/IA IMHKA, TUPOKCOKOMIUIEKCHI IIMHKA. [[prMeHeHne IMHKa U €ro COeAMHEHUH.

DKCTIEpUMEHTAIBHBIE METOJbI M3yUEHUS! BEIIECTB U HMX MPEBPALICHUN: M3ydCHHE O0pas3IoB
HEMETAJJIOB, TOpeHue cepwl, ¢ocdopa, kemeza, MarHus B KHUCIOpPOJE, H3YYEHHE KOJUICKLIUU
«Metambl M CIUIaBbD», B3aUMOJCMCTBUE WICIOYHBIX W IIEIOYHO3EMEIbHBIX METAIOB C BOJOU
(BOBMOXKHO HCIIONB30BaHHE BHUAEOMATEpUAOB), B3aMMOJCHCTBHE IIMHKA M jKelie3a C pacTBOPaMU
KHCJIOT M IIEJ0Yel, KaueCTBEHHbIC PEaKlUMM Ha HEOPraHWYeCKHEe aHHOHBI, KaTUOH BOJOPOJA M
KaTHOHBl METAJVIOB, B3aMMOJICUCTBUE THUIPOKCUIOB AFOMUHUS W I[MHKA C PACTBOPAMU KHUCJIOT U
1IeJI0OYEH, pelieHrne IKCIEPUMEHTANbHBIX 3ada4d 1o TemaMm «l amoreHsl», «Cepa U €€ COCIUHECHUSY,
«A30T u Qochop M HX CcoeqUHEHUs», «MeTaulbl TIABHBIX MOATPYNID», «MeTamisl MOOOYHBIX
MIOATPYIII.

XUMUS U )KU3Hb.

Posb xumun B 06ecrieyeHIH YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA.

[lonsiTHE O HAYYHBIX METOAAX [MO3HAHUS U METOJOJIOTMH HAYYHOT'O HCCIIEIOBAHUS.

HayuHble mpUHIUIB OpraHU3alid XUMUYECKOrO MPOU3BOACTBA. [IpOMBIIIIEHHBIE CIIOCOOBI
MOJIyYEHUs] BAKHEHIINX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHUaKa, CEPHON KHCIOTHI, METaHOJA).
[TpompbliieHHBIE CIOCOOBI TOTYUYESHHS] METAJNIOB M CIUTABOB. XMMUUYECKOE 3arps3HEHNE OKPYKAIOIIEeH
Cpelbl U ero nociencTsusd. Posb xumun B 06ecrieyeHrH SHepreTH4eckoi 6e30MacHOCTH.

XumHus W 300poBbe uenoBeka. JlekapcTBeHHble cpexncrBa. [IpaBwia  HCIOIB30BaHUSA
JIEKApCTBEHHBIX IIpenaparoB. Poib XuMuM B pa3BUTUU METUITUHEI.

XvMUs TIHIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe M00aBku. Ponmb xuMuu B oOecrieueHUU
MUILEBOM 6€30MacHOCTH.

Kocmernueckue u mapdroMmepHble cpeacTtBa. beitoBas xumus. IlpaBunma OGezomacHOro
UCIOJIb30BaHUs MIPETapaToB OBITOBOM XMMHUH B MIOBCEAHEBHOMN KHU3HU.

XuUMHS B CTPOUTEITHCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHndecKue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIITMOHHBIE MaTepHabl, KpaCKH, CTEKJIO, KepaMHUKa.

Pacuérnrle 3amaun.

Pacuétel: Macchl BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIUU BEUIECTB, MAacChl (00bEMa, KOITMUYECTBA BEIIECTBA)
MIPOJYKTOB PEaKIIUU, €CIIH OJTHO M3 BEIIECTB UMEET PpUMecH, Macchl (00bEMa, KOIMUYECTBA BEIIECTBA)
MPOJYKTa PeaKlUu, €ClIU OJHO U3 BEIIECTB JaHO B BUJIE PACTBOpA C ONpPEACIEHHOW MAacCOBOM J0Jei
PacTBOPEHHOIO BEIIECTBA, MAaCCOBOM JOJIM M MOJSPHOM KOHILIEHTpAlMU BEIIECTBA B pacTBOPE, JOJU
BBIXOJ[a TPOIYKTA PEAKIIMU OT TEOPETHUYECKHA BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3U.



Peanuzamus MEXIpeIMETHBIX CBsA3CH MpU M3ydeHUH OOIeld M HeopraHndeckod Xumuu B 11
KJIacce OCYIIECTBIIAETCS 4epe3 HCIOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHATHUH, IPUHATHIX B OTJCJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0me ecTecTBEHHO-HAyYHbIC MOHATHA: SBJICHUE, HAYYHBIH (DaKT, TMIIOTE3a, TEOpHs, 3aKOH,
aHaJIM3, CHHTE3, Kiaccu(uKauus, IepuoJUIHOCT, HAOII0AeHNE, H3MEPEHHE, YKCIICPUMEHT, MOJIEIb,
MOJIETTUPOBaHUE.

®uznka: Marepusi, MUKpPOMHUDP, MAaKpOMHP, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOIIbI,
PaZOaKTUBHOCTb, MOJIEKYJa, HHEPreTHUECKU YypOBEHb, BEILIECTBO, TeJO, OOBEM, arperaTHoe
COCTOSIHME BEILECTBAa, WJICAIbHBIN ra3, (U3MYECKHUe BEIUYUHBI, €IUHULIBI HU3MEPEHUs, CKOPOCTb,
SHEpTHs, Macca.

Buonorusi:  kierka, opraHu3M, OKocHcTeMa, Ouocdepa, MeTaboIM3M, MakKpo- U
MHUKPOAJIEMEHTBI, O€JKH, JKHUPBI, YIJIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, ()EPMEHTH, TOPMOHHI,
KPYTOBOPOT BEIIECTB U MOTOK YHEPIHU B IKOCUCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XUMUYecKas MPOMBIIUIEHHOCTb, METAJUIyprusi, CTPOUTEIbHBIE MaTEPHUAIIbI,
CEJIbCKOXO3SIICTBEHHOE  IMPOU3BOJCTBO,  MHILEBas  MPOMBIIUIEHHOCTh,  (papMaleBTUYecKas
MPOMBIIIJICHHOCTh, MPOU3BOJICTBO KOCMETHYECKHUX IpEnapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, IIEKTPOHHAS TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

[Tnmanupyemble pe3yabTaTbl OCBOCHHUS NMPOTPaMMBbI MO XUMHUHU (YriIyOJN€HHBIA YpOBEHB) Ha
YPOBHE CpeHEro 00111ero o0pa3oBaHus.»

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOEHHUS 00YUYaIOIIUMHUCS MPOrPaMM
cpenHero obiero 06pa3oBaHus: TMUHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

B CcOOTBeTCTBUM € CHCTEMHO-AEATEIHHOCTHBIM MOJIXOJOM B CTPYKTYpE JUYHOCTHBIX
pE3yNbTaTOB OCBOEHUS MpeaMera «XHUMHS» Ha YpOBHE CpPEIHEro OO0IIero oOpa30BaHUS BBIICICHBI
CJIETYIOIIIME COCTABISIOIIUE:

0CO3HaHHE 00YUYaAIOIUMUCS POCCUICKON IPaKTaHCKOW UACHTUYHOCTH;

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIFHOCTH M CAaMOOTIPEIEIICHUIO;

HAJIMYHE MOTUBAIMH K 00yUEHHIO;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroOLUXCsl PYKOBOACTBOBAThCS MPHUHATHIMU B OOIIECTBE
MpaBUJIAMHA U HOPMaMH TTOBE/ICHUS;

HaJIN4YMe MPaBOCO3HAHMSI, YIKOJIOTHUECKOU KYJIbTYpPhI;

CHOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH KU3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS NpeAMeTa «XUMHS» OTpakaloT C(HOPMUPOBAHHOCTh
OIbITa TO3HABATEILHOW M MPAaKTUYECKON JEATENbHOCTH OOYdYaIoOUIMXCS B IPOLECCE pealn3aluu
o0pa3oBaTeNbHON e TEIHLHOCTH.

JIMYHOCTHBIE PE3YNBTAaThl OCBOCHHUS TpenMeTa «XUMHS» OTPakaroT CPOPMHPOBAHHOCTH
OIbITa TIO3HABATEIIFHOW M MPAKTHYECKOW JEATENFHOCTH OOYYalONIMXCS B IPOIEcCe pealn3anui
00pa3oBaTEeNFHON JACATEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpas)kAaHCKOTO BOCITUTAHHMS:

0CO3HaHMsI OOYYalOIMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TpaB M OO0S3aHHOCTEH, YBaXEHHUS K
3aKOHY U NPaBOIOPAIKY;

OpPEJCTAaBICHUS O COLMAIbHBIX HOpMax W IMpaBUJIaX MEXKIUYHOCTHBIX OTHOLICHUHA B
KOJIJICKTHBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATENBHOCTH TMPH CO3JAaHUU YYEOHBIX TPOEKTOB,
pemeHnn ya9eOHBIX ¥ TO3HABATEIBHBIX 33/1a4, BEITIOJTHEHUH XUMHUECKUX IKCTIEPHMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI APYrUX Mpu
aHaJM3e Pa3IMYHBIX BUJIOB YUE€OHOH NeATETbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHUS K UICTOPUYECKOMY U HAYYHOMY HacleAUI0 OTEYECTBEHHON XUMHUU;

YBa)KEHHSI K MPOLIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTHYECKOTO MPHIIOKEHHUS XHUMHUHU,
OCO3HaHHUS TOT0, YTO JAHHBIE HAYKH €CTh PEe3yJbTaT IJIMTENbHBIX HAOIOJIEHUHN, KPOIOTIUBBIX
SKCIEPUMEHTAJIbHBIX IOMCKOB, IOCTOSIHHOTO TPyZAa YYEHBIX U IPAKTUKOB;

MHTEpEeca U M03HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHalln3e HHPOPMAIUH O
MEPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) lyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO [TOBEACHMUS;

CIIOCOOHOCTH OILICHMBAaTh CUTYallud, CBSA3aHHBIE C XMMUYECKUMH SIBJICHUSIMH, U NPUHUMATH
OCO3HaHHbIE PEIICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OLICHMBaTh CBOE IIOBEIEHHE M IIOCTYNKHM CBOMUX TOBAPUUIEH C MO3HUIMHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U € YUETOM OCO3HAHUS MOCIIEICTBUM MMOCTYIIKOB;

4) GopMUPOBAHUS KYJIBTYPhI 30POBBSI:

MOHMMAHUSA IIEHHOCTEH 3J0poBOro U Oe3omacHOro oOpas3a JKHU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

COOITIO/ICHHSI TIPaBHJT 0€30IIaCHOTO OOpAaIeH sl ¢ BEIIECTBAMH B OBITY, TIOBCEAHEBHOM KU3HU, B
TPYAOBOM AEATEIbHOCTH;

NOHMMAHUS LIEHHOCTH IPaBUJI HHAUBUAYAIBHOIO U KOJUIEKTUBHOIO 0€30I1aCHOIO MOBEJICHUS B
CUTYaLUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUA TMOCIEJACTBUI M HENPUSATUS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aIKOTOoJs,
HApPKOTHUKOB, KYPEHHUS);

5) TpyI0BOrO BOCIIMTAHHS:

KOMMYHHUKAaTHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIENOBATEIbCKOW  JIeATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U JPYTUX BUAAX AESTEIbHOCTHU;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHME€ B pEIIEHWH NPAKTHUECKUX 3a7ady COLMAJIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOETO KJacca, IIKOJbI);

MHTEpeca K MPAaKTUYECKOMY M3yYEHHUIO Mpo¢eccHil pa3IMyHOro pojia, B TOM YKCIIE Ha OCHOBE
IIPUMEHEHHUS ITPEIMETHBIX 3HaHUH 110 XMWY,

YBa)XCHHUs K TPYLY, JTIOASIM TPyJla U pe3ybTaTaM TPYAOBOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYalbHOH TpaekTopuu oOpa3oBaHUs, Oymymiei
npodeccun U pealn3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN O0IIECTBA;

6) 9KOJIOrMYECKOT0 BOCITUTAHUS:

HKOJIOTMYECKU 1€J€CO00pPa3HOr0 OTHOLIEHUS K MPHUPOJAE KaK HCTOYHHKY CYIIECTBOBAaHUS
JKM3HU Ha 3eMIIe;

NOHUMAaHMs TJ00aTBHOIO XapakTepa SKOJOTMYECKHX IMpo0JieM, BIMSHUS SKOHOMHYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHOM CPEIbl;

OCO3HaHMsI HEOOXOIMMOCTH HCHOIb30BAHUS JIOCTH)KEHUH XHMMHU JUIsI PELICHHs BOIIPOCOB
palMOHAIBHOTO IPUPOAOIIOIB30BAHNUS;

AKTHBHOTO HENIPUATHUSA IEUCTBUHI, TIPUHOCSIINX BPEJ OKPYKAIOIIEH IPUPOJHON Cpese, yMEHUs
MIPOrHO3UPOBATh HEOJArONPUSITHBIE SKOJOTUYECKUE TMOCIEICTBUS MPEANPUHUMAEMbIX JEUCTBUN U
MpeoTBPALIATh UX;



HaJIMYUSl PaA3BUTOTO SKOJOTHMYECKOrO MBIIUICHUS, HKOJOIMYECKON KyJIbTYphl, OIBITA
JESITEIbHOCTH 3KOJIOTUYECKON HAIIPaBJIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B II03HABATEIbHOM,
KOMMYHHMKaTUBHOM M COLMAJIBHOW IPAaKTUKE, CIOCOOHOCTM M YMEHMsI AKTUBHO IPOTUBOCTOSATH
uaeosioruu xemohoouwu;

7) LEHHOCTH HAyYHOTO MTO3HAHHSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS HAyKH W
OOIIECTBEHHO! MPAKTUKH;

MOHUMAaHUA cheuuUKU XUMHUM Kak HayKd, Oco3HaHusi e poid B (HOpMHUPOBAHHUU
paIOHaIBLHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHIH LEJIOCTHOTO MPECTABICHUS 00 OKPYXAIOIIeM MUpPE
KaK O €JUHCTBE IPHUPOAbI U YEJIOBEKAa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U peLIeHUU
pobIeM COXpaHEHUs IPHUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO0OW 3HAYUMOCTH XWUMHUHU JJIi COBPEMCHHOW IMBWJIM3AIMHA: B €€
IYMaHHCTUYECKON HAaNpaBJICHHOCTH W BAXXHOW pPOJIM B CO3/aHUM HOBOW 0a3bl MaTepHaIbHOMN
KYJIbTYpPbl, B pPEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMUMBOIO pPa3BUTHs YEIOBEYECTBA — CBHIPHEBOIA,
SHEPreTHYECKOH, MUILEBON M IKOJIOTHYECKON 0e30MacHOCTHU, B PA3BUTUU MEIUIMHBI, 00eCreUeHUU
YCIOBUI YCHEIIHOTO TPYAa U IKOJIOTUYECKU KOMGPOPTHOM KU3HU KaXA0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH  TPaMOTHOCTH: TIOHMMaHHUs  CYIIHOCTH  METOJIOB  TO3HaHWS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJNb30BaTh IOJy4YaeMble 3HAHUS MJIs
aHaJin3a ¥ OOBSICHEHMSI SIBJICHUM OKPY’KAIOLEro MUpa U INPOUCXOISAIINX B HEM U3MEHEHHM, YMEHUS
nenaTb 0OOCHOBAaHHBIE 3aKIIOUEHHUS HA OCHOBE HAYYHBIX ()AaKTOB M MMEIOIIUXCS JAHHBIX C IIEIBIO
MIOJIyYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO MCIOJB30BAaTh XUMUYECKUE 3HAHUS NJIS pEIIeHUs MpoOsieM B
peaNIbHBIX KU3HEHHBIX CUTYAIUIX;

WHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTHM K HENPEPhHIBHOMY OOpa3oBaHUI0 U CaMOOOpPa30BaHHUIO, K
AKTUBHOMY MOJIYUYEHHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IMYHBIX cepax NpoPecCHOHATbHON 1eATEeIbHOCTH.

MeTtanpeameTHble pe3ysibTaThl OCBOCHHS TPOrPaMMBbl 0 XUMHUU HAa YPOBHE CPEAHETO OOIIETro
00pa3oBaHMs BKIIOYAIOT:

3HauYMMble I (OPMUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCS MEXAUCUUIIIIMHAPHBIE
(MexrnpeaMeTHbIE) OOILEHAYYHbIE MOHATHUS, OTPaXKAroIKe IeOCTHOCTh HAYYHOM KapTHHBI MHpa U
cneun(uKy METOAOB IO3HAHMs, MCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIEeCTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMa, Hay4YHbIM (aKT, MPUHIUI, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOopHsl, UCClIeIOBaHKe, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIpyTue);

YHHUBEpCcalbHble y4ueOHblE NEHCTBUS (ITO3HABATENbHbIE, KOMMYHUKATUBHBIE, PETYJISTHUBHBIE),
oOecnieunBaromye (GopMupoBaHUE (QYHKIMOHAIBHOM TI'PAMOTHOCTH M COLMAIbHOW KOMIETEHLUHU
00yJaronuxcs;

CHOCOOHOCTD o0yJaronmxcs HCIIOJIL30BaTh OCBOEHHEIE MEXIUCITUTITNHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHUSI U YHUBEpCallbHble y4eOHbIE IeHCTBHS B MO3HABATENLHON U COIMAIbHON
MpaKTHKE.

MeramnpeaMeTHble  pe3yibTaThl  OTPAKAIOT  OBJAJEHHE  YHMBEPCAJBHBIMU  y4eOHBIMHU
MMO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JICHUCTBUSIMHU.

OBnaneHne yHUBEpCAIbHBIMU Y4€OHBIMH [T03HABATEIbHBIMU JAEUCTBUSIMHU:

1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIUPOBATh U  aKTyaJIM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



ONpeNeNaTh ILedu JeSITEeIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTAThI IE€ATEIBHOCTH C IIOCTaBIECHHBIMH LIETSAMU;

UCIIOJB30BaTh IIPU OCBOGHHMM 3HAHUHW MPUEMBI JIOTMYECKOIO MBIIUIEHUS: BBIICIATH
XapaKTepHble IPU3HAKU TIOHATUN U YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE
TIOHATUS 1151 OOBACHEHUS OTACNBHBIX (DAKTOB U SBICHUN;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIMNI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTBH JIOTMUECKUE PACCYXJEHHs (MHIYKTUBHBIE, ACTYKTUBHBIE, [0 AHAJOIMM), BBIABIATH
3aKOHOMEPHOCTH M TPOTUBOPEYUs B PACCMATPUBAEMBIX SIBJICHUAX, (HOPMYyIUpPOBAaTh BBIBOABI M
3aKJIFOUEHNS;

IPUMEHATh B IIPOLIECCE IIO3HAHUS HCIOJIb3YEMblE B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIENIH, TPeoOpPa30BbIBATE MOJENbHBIC IMPEICTABICHUS — XUMHYECKHHA 3HAK (CHMBOJ) 3JIEMEHTA,
XUMU4ecKas (opMmysa, ypaBHEHHE XUMUYECKOH PEaKIMK — MPH PEIICHUH YYeOHBIX MO3HABATEIbHBIX
U TNpaKTUYECKUX 3a]ad, IPUMEHITh Ha3BaHHbIE MOJAEIbHBIC IPEJICTABICHUS JUIsl BbIABICHUS
XapaKTepHBIX MPU3HAKOB U3y4aeMbIX BELIECTB U XUMHUECKUX PEaKLIUH.

2) 6a30BbI€ UCCIIEIOBATEIbCKUE JICHCTBUS:

BJIaJI€Th OCHOBAMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMynupoBaTh LEIM M 3aJayd  MCCIEAOBAHUS, HCIOJb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENTFHO C(OPMYITMPOBAHHBIE BOMPOCH B Kau€CTBE WHCTPYMEHTA MO3HAHHUS W OCHOBBI JIJIS
(bopMHpPOBaHUS THITOTE3HI 110 MPOBEPKE MPABUIIEHOCTH BHICKA3BIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HABbIKAMU CAMOCTOSATEIBHOTO IIJIAHUPOBAHUS M IPOBEACHUS YUYEHHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOJMI0JaTh 3a XOJAOM IIpolecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBAaTh €ro pe3yiapTar, (opMynupoBaTb OOOOIIEHUS U  BBIBOJABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCJIEIOBAHUSA, COCTaBIATh OOOCHOBAHHBIM OTYET O MNPOJECIAHHON
pabore;

nproOpeTaTh ONbIT YYEHUUYECKON UCCIIE0BATENIbCKOM U IPOSKTHOM JesITeIbHOCTH, POSBISATH
CIOCOOHOCTh M TOTOBHOCTHh K CaMOCTOSITEIbHOMY IOMCKY METOJOB PEIIEeHUs MPaKTHYECKHUX 3ajad,
MIPUMEHEHUIO PA3IMYHbIX METOIOB MO3HAHUS.

3) pabota c uHbopMaIueii:

OpUEHTUPOBATHCS B Pa3IMUYHbIX MCTOYHHMKAX MHQOpMAIUK (HaAy4HO-NIOMYJsipHas JIUTEparypa
XMMHUYECKOTO  COJAEp)KaHUs, CIOpaBOYHble TmocoOusi, pecypchl VHTepHeTa), aHaJIW3UPOBATh
MHGOPMALIMIO PA3TUYHBIX BUIOB U (OPM IMPEICTaBICHUS, KPUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTh
U HEMPOTUBOPEYHUBOCTD;,

(dopMynMpoBaTh 3ampochl M TPHUMEHATh pPA3IUYHbIE METOJbl IpPH TOUCKE U 0oTOOope
nH(popMaluu, HeOOXOAUMOMH /1JIs BBITIOJIHEHUS YUe€OHBIX 33/1a4 ONpeIeaEHHOrO TUIIA;

NpUOOpETaTh OMBIT KCIOJNb30BaHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH H
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (GOpMy MpelcTaBieHHs HHGOpMaLUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIH SA3bIK B KAUECTBE CPEICTBA MpHU paboTe ¢ XUMHUECKOW MH(pOpMaIuei:
IPUMEHATh MEXIpeaAMeTHbIe ((u3nyeckue W MaTeMaTHMYeCKUe) 3HAKM W CHMBOJBI, (HOPMYIIBI,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCIIOJIb30BaTh 3HaKOBO-CUMBOJIUYECKHE CPE/ICTBA HATJISTHOCTH.

OBnazneHne yHUBEpCaIbHBIMI KOMMYHUKAaTUBHBIMU JIEHCTBUSMU:



3aJjaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbl B XOJA€ IHajora W/WIN JUCKYCCHUH,
BBICKa3bIBaTh UJEH, GOPMYINPOBATH CBOHM MPEIOKEHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEIOKEHHON
3ajauuy;

BBICTYIIaThb C IIPE3E€HTAlUEll pe3yslbTaTOB II03HABATEJIbHON [EATEIbHOCTH, IOJIYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHMKAMH IIPU BBIIIOJHEHUU XUMHUYECKOI'O IKCIIEPUMEHTA,
IIPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BELIECTB, pealn3alud y4eOHOro
npoekTa, M (HOpMyIMpPOBaTh BBIBOABI 10 pE3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAaHUM MIyTEM
COIJIACOBaHUS MO3ULUI B X0/l 00CYKAEHUS 1 0OMEHAa MHEHUSIMH.

OBnazieHne YHUBEPCAIbHBIMU PETYJISITUBHBIMU ACHCTBUSIMMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOKO II03HABATEJIbHYIO JESTEIBHOCTD,
ompenesiss €€ LeMM M 3aJaud, KOHTPOJIMPOBAaTh M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeUlaraeéMblii  AITOPUTM JCWCTBUI TNPH BBINOJHEHWH YYEOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTe Hanbosee 3(PGEKTUBHBIA CIIOCOO WX pemIeHHs ¢ yYETOM IOJyYeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILECTBIISATh CAMOKOHTPOJIb JESTEIbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

[IpenmeTHble pe3yabTaTbl OCBOCHUS IMPOrpaMMbl IO XMMHMU Ha YrIIyOJEHHOM YpPOBHE Ha
YPOBHE cpelHero oOmero o0Opa3oBaHUs BKIIOYAIOT creuupuueckue i y4eOHOro mpeamera
«X¥UMUS» HaydHbl€ 3HAaHUSA, YMEHHUS U CHOCOOBI JEHCTBHM 10 OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUIO 3HAHHH, BUABI IEATEILHOCTH T10 ITOJYYEHUIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAHUH
B pa3IMYHbIX Y4YEOHBIX CHUTYyallUsIX, a TAKK€ B pPEaJbHbIX MXU3HEHHBIX CUTYallUsX, CBSA3AHHBIX C
Xxumuen. B mporpaMMe o XuMum NpeaAMETHbIE PE3YJIbTAThl IPEACTABIEHBI 10 I0J1aM U3Yy4EHUS.

IIpenmeTtHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XUMHsD OTPaxaroT:

c(OpPMHPOBAHHOCTh NPEACTABICHUN: O MeCTe M 3HAYCHUHM OPraHUYECKOH XMMHMU B CHCTEME
€CTECTBEHHbIX HayK U €€ poJii B OOECIEYEeHUH YCTOMYMBOIO Pa3BUTHUs 4YEIOBEYECTBA B PEILICHUU
poOJeM 3KOJOrMYECKOW, IHEpreTM4ecKoil M NHIEeBOW Oe30MacHOCTH, B PAa3BUTUU MEIAMLIMHBI,
CO3JIJaHMM HOBBIX MAaTEepHaJIOB, HOBBIX HCTOYHHUKOB SHEPruHM, B OOECIEYEHHUU palMOHAIBLHOIO
MPUPOIONOIB30BaHUsA, B (POPMUPOBAHUU MHUPOBO33PEHHUS M OOILIEH KyJIbTyphl YEJIOBEKa, a TaKXKe
9KOJIOTUYECKN OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIE;

BJIa/ICHHE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasi BKIIIOYAET:

OCHOBOIIOJIAraolne MOHITHUSI — XUMUYECKHUI 3JIEMEHT, aToM, SAPO M 3JIEKTPOHHAs 000J0YKa
aroma, s-, p-, d-aToMHbIe OpOMTAIM, OCHOBHOE U BO30YXIEHHOE COCTOSHHS aToMa, THOpUAN3AIns
aTOMHBIX OpOuTasiel, MOH, MOJIEKyJa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKHUCIECHHUS,
XMUMHYECKas CBSA3b, MOJIb, MOJISIpHAsI Macca, MOJIAPHBIN 00BEM, YIIIEpPOAHBIN cKeneT, (QyHKIIMOHAIbHAs
IpyImna, pagukaln, CTPYKTypHble (GopMyibl (pa3BEPHYTBIE, COKpAIIEHHBIE, CKEJIETHBIE), U30MEpHs
CTPYKTypHasi U IpPOCTPAHCTBEHHas (reoMeTpuyYecKas), H30Mepbl, TOMOJOTUYECKUIN psJl, TOMOJIOIH,
YIJIE€BOAOPOABI, KHCIOPOA- U a30TCOJEpXKAIUe OPraHMYeCKHE COEJUHEHUS, MOHOMEp, IOJIHMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJISIPHbIE COETUHEHUS;

TeopuH, 3aKoHbI (rmepuogunueckuil 3akon J[.M. MenneneeBa, Teopusi CTpOCHUS OPraHMYECKUX
BeniectB A.M. byTnepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUs U NPEBpalllCHUs
SHEPrUM TpU XUMHYECKUX pEaKLUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKMH S3bIK  XHMMHH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE IIOHMMAaHHSA IPUYMHHOCTM M CHCTEMHOCTHU
XUMHUYECKUX SIBJICHUIA;

MPEJICTABICHUS] O MEXaHU3MAaX XUMHUYECKHX pEeaKlui, TEpMOAMHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTSIX UX IMPOTEKAHMs, O B3aMMHOM BJIMSHUM aTOMOB U TPYINI aTOMOB B MOJIEKYJax
(MHIYKTUBHBIN 1 Me30oMepHbIi 3 dexTsl, opueHTantsl | u I pona);



(aKTOJIOrMUECKUE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJyYEHUH U 0€30IIaCHOM HMCIIOJIb30BaHUU
BOXHEUIIIMX OPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH JEATETbHOCTH 4YesOBEeKa, OOIIMX
HAay4yHBIX MPHUHLMIIAX XHWMHUYECKOTO IPOM3BOACTBA (HAa NpPUMEpPE IPOU3BOJCTBA METAHOIA,
nepepaboTku HeTH);

c(OPMHPOBAHHOCTh YMEHUH: BBISIBIISATh XapakTepHbIC MPU3HAKU MOHATUH, YCTAHABIMBATb UX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE TIOHATHS IIPU ONUCAHUU COCTaBa, CTPOCHMS U CBOWCTB
OpPraHUYECKUX COCANHEHUN;

c(OPMHPOBAHHOCTb YMEHHIA:

MCIIOJIb30BaTh XMMHMYECKYI0 CHUMBOJIMKY [UIsI COCTaBJICHMSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAILIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

COCTaBJIAITh YPAaBHEHUS XHMUYECKUX PEAKLMHW M pacKphIBaTh MX CYIIHOCTb: OKHUCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABICHHS HJIEKTPOHHOTO OajlaHCa ATHX pEaKIHid,
peaxkiuii HFOHHOTO OOMEHa IyTEM COCTAaBJIEHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHMI;

M3rOTaBJIMBATH MOJEIM MOJIEKYJI OPraHUYECKUX BEIIECTB I WUIIOCTPALMU X XUMUYECKOTO
Y IPOCTPAaHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIUBATh NPUHAUIEKHOCTh HM3YYEHHBIX OpPraHUYECKUX
BEIIECTB 10 UX COCTAaBy M CTPOEHHUIO K ONpeAeiIEHHOMY KIIAacCy/TpyIile COeIMHEHWH, IaBaTh UM
Ha3BaHMs Mo cucrematnueckoi HoMeHknatype (IUPAC) u npuBoauTh TpUBHAJIbHbIE Ha3BaHMS IS
OTJENbHBIX MPEACTABUTEICH OpPraHMYECKUX BEIIECTB (STHIIEH, alEeTWIEH, TOJIyOoJd, TIJIUIEpPUH,
STHJICHIJIUKOJb, (EHON, (OpMabAErull, aleTadbIerujl, aleToH, MypaBbHHAs KHUCIIOTA, YKCyCHas
KHCJIOTa, CTEaPUHOBAsI, OJICMHOBAs, TATLMUTHHOBASI KUCIIOTHI, TJIMIUH, aJlaHMH, MallbT03a, PpyKTO3a,
aHWJIMH, JUBUHWI, U30IIPEH, XJIOPOIIPEH, CTUPOI U IpYTHE);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACNATh BHUJA XUMHUYECKOW CBS3M B OpPraHUYECKUX
COeMHEHUX (KOBAJICHTHAs U NOHHAs CBsI3b, G- U M-CBSI3b, BOJAOPO/IHAS CBS3b);

c(OPMHPOBAHHOCTb YMEHUS IPUMEHSTD [10JIO’KEHHSI TEOPUH CTPOCHUS OPIraHUYECKHUX BEILECTB
A .M. byrnepoBa i 00bsICHEHUS 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOCHMUS;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3NUYECKHE U XUMHUYECKHE
CBOMCTBA THUINHUYHBIX MPEACTABUTENEH pa3IMYHBIX KJIACCOB OPraHMYECKHX BELIECTB: AalIKaHOB,
LUKJIOAJIKAHOB, QJIKEHOB, aJKaJUE€HOB, AaJKWHOB, apOMaTHYECKUX YIJEBOJOPOJOB, CIHPTOB,
aJIbJIETHJI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTBIX U CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOETUHEHU I
U aMHUHOB, aMHHOKHCIIOT, OE€JIKOB, YIJeBOJOB (MOHO-, JW- U MOJUCAXapUAOB), WLUIIOCTPUPOBATH
TEHETUYECKYIO CBSA3b MEXKIY HHUMH YpPaBHEHUSMH COOTBETCTBYIOLIMX XUMHUYECKHUX PpEaKIHMHA C
HCIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYI;

c(OPMHPOBAHHOCTh YMEHUS MOATBEPXkK/IAaTh HA KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKHX COEIMHEHUH OT KPaTHOCTH M TUIIA KOBAJEHTHOM CBA3M (G-
U T-CBSA3M), B3aMMHOI'O BJIMSHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh MCTOUHUKH YIIIEBOJAOPOJHOTO ChIpbs (HEPTH,
MPUPOJAHBIN Ta3, yrojib), CHOCOOBI €ro mnepepadoTKH U MPaKTUYECKOE NPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTh BJIAJCHHSI CUCTEMOM 3HAaHUI O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAaHUS
— HaOJIIOJICHUH, U3MEPEHUH, MOJICIMPOBAHUH, YKCIIEPUMEHTE (PeaJbHOM M MBICICHHOM) U YMEHUS
IIPUMEHSITH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITH OCHOBHBIE OTEpAI[MU MBICIUTEIbHON NESTEIbHOCTH —
aHaJIu3 U CHUHTE3, CpaBHEHHE, 000OIIeHHEe, CHUCTEMATH3alUI0, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EH — JUUIS U3Y4YEHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEAKLINN;



C(OPMHPOBAHHOCT YMEHHUM: BBIABIATH B3aUMOCBSA3b XMMHUYECKMX 3HAHUN C MOHATHSAMU U
NPEJCTaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB JUIsi 00jiee OCO3HAHHOTO MOHUMAaHMUS
CYLIHOCTM MAaTEpHAJIBHOIO €IMHCTBA MHpPA, UCNOIb306aMb CUCTEMHBIE 3HAHMSI IO OPraHUYECKON
XUMUHU JUIs1 OOBSICHEHUS U IPOTHO3UPOBAHMUS SIBJIICHUM, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHI IO XUMUYECKUM (POPMYJIaM M YpaBHEHUSIM
XMMHUYECKUX peakluil ¢ UCMOIb30BaHUEM (DU3MUYECKHX BEJIMYMH (Macca, 00bEM ra3oB, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOIUX BEILECTBA C KOJMUYECTBEHHOM CTOPOHBI: PacdéThl MO HAXOXKAECHUIO
XMUMUYECKOH (opMysbl BelleCTBa IO M3BECTHBIM MACCOBBIM JOJSIM XMMHUYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHIA: MPOTHO3MPOBATH, AHAIW3UPOBATH M OLEHHUBATH C MO3HMLIUN
HKOJIOTUYECKOM 0€30MacHOCTH MOCIEICTBHS OBITOBOM M MPOM3BOJICTBEHHON AEATEIHHOCTH YEIOBEKa,
CBSI3aHHOU C mepepabOTKON BEIIECTB, MCIOIb30BaTh MOJyYCHHbIC 3HAHUS JJISl IPUHATHS TPAMOTHBIX
peleHuii mpobiIeM B CUTYalHMsX, CBI3aHHBIX C XMMUCH;

c(OPMHUPOBAHHOCTh YMEHMI: CAMOCTOSITENIbHO IUIAHUPOBATh U IPOBOAUTH XUMHMUYECKHIL
HKCHEPUMEHT (IOJyYeHHE M U3y4eHHE CBOICTB OpraHMYECKHX BELIECTB, KaueCTBEHHbIE DPEaKIMU
YIJIEBOIOPO/IOB PA3JIMYHBIX KJIACCOB M KHUCJIOPOJACOJEpKAIUX OPraHMYECKUX BEILECTB, pEIICHUe
HKCHEPUMEHTAIbHBIX 33/1a4 MO PACHO3HABAHUIO OPraHUMYECKUX BEIIECTB) C COOJIIOJAEHUEM IPABUI
0e30macHOTO OOpalIeHusi ¢ BEUIECTBaMHU M JIA0OPAaTOpHBIM 000pynOBaHHEM, (HOpPMYIUPOBATH IIETh
WCCIICIOBAHMS, MPEJCTABIATh B PA3TUYHON (PopMe pe3ynbTaThl HKCHEPUMEHTa, aHAIU3UPOBATh W
OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOuro/laTh TpaBUJIa SKOJIOTMYECKH LEIecO00pa3HOro IMOBEAECHUS B OBITY U TPYAOBOM
NeSITeIbHOCTH B LEJIIX COXPAHEHUS CBOETO 370POBbS, OKpYXKaroIleil MPUPOIHON Cpebl U TOCTUKEHUS
e€ yCTOMUMBOro pa3BUTHS;

0CO3HaBaTh OINACHOCTb TOKCHYECKOI'O JIE€HCTBHMS Ha >KUBBIE OPIraHU3MBbl OIPEICIEHHBIX
OpraHUYEeCKUX BELIECTB, MOHUMas cMblca nokaszatens 111K

AHAIM3UPOBATH 11€JIECO00Pa3HOCTh MPUMEHEHHUSI OPraHMYECKUX BEUIECTB B MPOMBILIUIEHHOCTH
U B OBITY C TOUKU 3pE€HUSI COOTHOLIEHUS pUCK-TI0JIB34;

chOpMUPOBAHHOCTh YMEHHM: OCYIIECTBIIATh IEJCHANPABICHHBIM IMOUCK XHWMHYECKOU
nH(pOpMallMU B Pa3IMYHBIX UCTOYHMKAX (Hay4dHast U yueOHO-Hay4Has JUTepaTypa, CpeACcTBa MacCOBOM
uHpopmanuu, HVHTepHET M JApyrue), KpPUTUYECKH aHAJIU3UPOBaTh XHMHUYECKYIO0 HWH(OPMALHIO,
nepepadaTbIBaTh €€ M NCIOJIb30BaTh B COOTBETCTBHHM C MOCTABICHHON yueOHOH 3a1a4ei.

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «O01ast 1 HeOpraHMUecKasi XUMHs OTPaXKaroT:

c(OpPMHPOBAHHOCTh NPEACTABICHUH:

0 MaTepuajbHOM €JMHCTBE MHpPa, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUM HPUPOJIBI, O
MECTe U 3HAYEHUH XMMHHM B CHCTEME €CTECTBEHHBIX HayK M €€ posii B 00ECHEeYeHUU YCTOMUMBOIO
pa3BUTHSA, B pPELIEHUH MPOOJEM SKOJIOTMYECKON, DHEPreTHYeCKOM M NUIIEeBOH O€30MacHOCTH, B
Pa3BUTUH MEIMIMHBI, CO3JJaHUM HOBBIX MaTepHajiOoB, HOBBIX MCTOYHUKOB 3HEPIHH, B 0OECIIEUEHHU
palMOHAIBHOTO MPUPOJOIOIB30BaHNUsA, B (OPMUPOBAHUM MHPOBO33PEHHUs] M OOIIEH KyJIbTYpbl
YeJIOBEeKa, a TaKXkKe JKOJOIMYeCKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M HPUPOAHOM
cpexe;

c(OPMHPOBAHHOCTD BJIAJICHUS CUCTEMOM XMMUYECKUX 3HAHUN, KOTOpPask BKITIOYACT:

OCHOBOIIOJIATAIONIME TMOHSATHS — XUMHUYECKHI OJJIEMEHT, aTroM, SApO aToMa, H30TOIIbI,
3JIEKTPOHHAsT 000JI09YKa aToma, s-, P-, 0-aTOMHBIC OpOUTAIH, OCHOBHOE U BO30YKIEHHOE COCTOSHUS
aToMa, THOpUAN3aIis aTOMHBIX OpOUTaNIel, HOH, MOJIEKYJIa, BAJIEGHTHOCTh, AIEKTPOOTPULIATENbHOCTb,
CTETIEHb OKHCJICHHS, XUMHUYecKass CBS3b (KOBaJEHTHasl, HMOHHAs, METaJuIM4yecKas, BOJOPOAHAs),



KPUCTAJIZINYECKAss pemETKa, XUMHUYECKass peaklus, pacTBOpP, DIIEKTPOJUTHI, HEIIEKTPOJIUTHL,
ANEKTPOJINTUYECKAsT AMCCOLUAINS, CTENEHb IUCCOLMAIMU, BOJOPOJAHBIN IMOKa3aTellb, OKUCIIUTEIND,
BOCCTAHOBUTEINIb, TEIUIOBOH 3((EKT XUMHUECKOW peakud, CKOPOCTh XHMHUYECKOH peaKIuy,
XUMHUYECKOE pPaBHOBECHE;

TEOpPUU U 3aKOHbl (TEOPHUS] DJIEKTPOJUTHUYECKON TUCCOLMALMHU, IEPUOAMYECKUN 3aKOH
J.M. MenneneeBa, 3aKOH COXpaHEHMsI MacChl BEIECTB, 3aKOH COXPAHEHMs M IPEBPAILECHUS dHEPIrUU
IIPU XUMHUYECKUX PpEeaKLUsX, 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH JEHCTBYIOIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUHU, MHUPOBO33PEHUYECKUE 3HAHMS, JICKALIUE B OCHOBE
IIOHMMAaHHUs IPUYUHHOCTU U CHUCTEMHOCTH XMMHYECKUX SIBIICHUI; COBPEMEHHBIC IPEICTABJICHUS O
CTPOEHMHU BEILIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM U HAJMOJIEKYJISIPHOM YPOBHSIX;

IIPEJICTABICHNUS] O MEXAHU3MAaX XMMMUECKUX pEeaKUuil, TEPMOJAMHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTSX UX NPOTEKaHMsI, 0 XUMUYECKOM PaBHOBECHUHU, PACTBOPAX U IUCIIEPCHBIX CUCTEMAX;

(aKTOJIOTHUECKUE CBEJIEHUS O CBOMCTBAX, COCTABE, MOJyYCHHH 1 0€30IIaCHOM HCIIOJIb30BAaHUH
BOXHEHIIMX HEOPraHWYECKUX BELIECTB B OBITY M INPAKTHUUYECKOW NEATEIIBHOCTU YesloBeKa, OOIIMX
HAy4YHBIX IPUHLUIIAX XUMUYECKOIO IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUM: BBISIBIIATh XapaKTepHbIE NPU3HAKU MOHATUH, YCTaHABIMBATh UX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHS IIPU ONMCAHUU HEOPraHUYECKUX BELIECTB U
UX IPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHUS MCIOJIb30BaTh XHMUYECKYI0 CHUMBOJIUKY Ul COCTaBJICHMUS
(dbopMyI BelecTB M ypaBHEHUH XMMUYECKUX pEaKIuid, cucremarndeckyto HoMeHkiarypy (IUPAC) u
TPUBUAJIbHBIC HA3BAHUS OT/EJIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUS OINpPENENIATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XHMHUYECKHUX
3JIEMEHTOB B COEJMHEHUSAX, BHUJ XHMHUYECKOM CBs3M (KOBaJECHTHAs, HWOHHAs, MeTaJuIn4yecKas,
BOJIOPOJIHAS ), THIT KPUCTANINYECKOM PeIETKU KOHKPETHOTO BEILECTBA;

c(OPMHPOBAHHOCTb YMEHUS OOBACHATH 3aBUCUMOCTb CBOWCTB BEILECTB OT BHJIa XUMHUYECKOM
CBSI3M M THUIIA KPUCTAUIMYECKOM pEIETKH, OOMEHHBIM M JOHOPHO-aKUENTOPHBIM MeXaHU3MbI
o0pa3oBaHMs KOBAJECHTHOM CBSI3H,

c(hOpMHUPOBAHHOCTh YMEHUI:

KJIaCCU(UIIMPOBATh: HEOPraHMYECKHUE BELIECTBA IO HUX COCTaBY, XWMHUYECKUE DPEAKIMH IO
Pa3IMYHBIM MpU3HAKaM (YUCIIY U COCTaBY PEArupyroLIUX BEIECTB, TEIIOBOMY 3((EKTy peaxiu,
M3MEHEHMIO CTeTeHEeN OKHUCIICHUs JIEMEHTOB, 00PaTUMOCTH, YUAaCTHIO KaTajau3aTopa u Jipyrue);

CaMOCTOSITENIbHO BBIOUPATh OCHOBAHUS U KPUTEPUH Ul KIACCU(PHUKAIIMM U3y4aeMbIX BEILECTB
U XUMHYECKUX PEaKLIN;

c(OpPMHPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI Nepuoaudeckoro 3akoHa /(.M. MenzaeneeBa u
J€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLYI0, 00bSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHUI:

XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB XMMHYECKHUX AJIEMEHTOB IEPBOr0O—
yeTtBéproro mnepuonoB Ilepuonnueckont cucrtemsl J[.VMI. MeHneneeBa, UCHONb3yd TOHSTHUSA
«QHEPreTUYECKUEe YpPOBHW», «IHEPreTUYECKHE MOJYPOBHM», «s-, P-, O-aToMHBIE oOpOHTAINY,
«OCHOBHOE M BO30YX/IEHHOE YHEPTETUUECKUE COCTOSHUS aTOMay;

OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB XMMMYECKHX 3JIEMEHTOB M UX COCAMHEHUI
no nepuojnam u rpynnam llepuoanueckoit cucremsl .M. MeHneneeBa, BaJ€HTHbIE BO3MOYKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI X 3JIEKTPOHHBIX 000JI0YEK;

c(OpMHUPOBAHHOCTh YMEHHUH: XapaKTepHu3oBaTh (ONMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA
BEUIECTB pPAa3IMUHBIX KJIACCOB, MOATBEPXkAAaTh CYIIECTBOBAHHE TIE€HETUYECKOW CBSI3U MEXIY
HEOpPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHIA;



c(OpMUPOBAHHOCTh YMEHHS PACKPHIBATH CYIIIHOCTD:

OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKLUN IOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OanaHca 3TUX pEeaKIHii; peakuii HIOHHOTO OOMEHa MYTEM COCTABJICHUS WX TOJIHBIX M COKPAIIEHHBIX
VOHHBIX YPaBHCHUN;

peaKuuii TuapoJIn3a;

peaxiuii KomriekcooOpa3zoBaHus (Ha mpUMepe ruApPOKCOKOMILIEKCOB IIMHKA U aJIFOMUHUSA);

c(OpMUPOBAHHOCTh YMEHHS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIIM C
Y4ETOM KX IHEPreTUYECKUX XAPAKTEPUCTUK, XapaKTep U3MEHEHHS] CKOPOCTH XMMHUYECKON peakiuu B
3aBUCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIEHUs XMMHUYECKOTO paBHOBECHUS O]
BJIMSIHUEM BHEIIHUX Bo3zaelcTBuil (mpuHuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh XMUMHUYECKHE pEaKIUH, JIekKAIlUe B OCHOBE
IIPOMBIIIJIEHHOT'O TIOJYyYEHHUsS] CEPHOM KUCIIOThI, aMMMaKa, OOLIME HayuHbIE NMPUHLMIIBI XUMHUYECKUX
MIPOU3BOJICTB; IEJIECO0OPA3HOCTh NPUMEHEHUs HEOPTaHMYECKUX BELIECTB B NMPOMBIIUIEHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOLICHUSI PUCK-TIOJIB3a;

c(OpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOHN 3HAHUI O METOJaxX HAyYHOTO IO3HAHUS SIBICHHMA
MPUPOABI — HAOIIOJIEHUE, U3MEpPEHUE, MOJCIMPOBAHHUE, IKCIEPUMEHT (peajbHbIi U MBICICHHBIN),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUSl HpuMeHAmsb 3TU 3HAHUS NPU HKCIEPUMEHTAIbHOM
WCCIIC/IOBAaHUH BEUIECTB U JUISI OOBSCHEHHS XMMUYECKHUX SIBICHUH, MMEIOIIUX MECTO B TPHUPOJE,
MIPaKTUYECKON AESITEIbHOCTU YEJIOBEKA U B IOBCEHEBHON XKU3HU;

c(OpMHUPOBAHHOCTh YMEHHUS BBIABIIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C MOHATHIMH U
MIPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYyUHBIX NPEIMETOB AJisi 0ojiee OCO3HAHHOIO MOHUMAaHUS
MaTepuaibHOr0 €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS TPOBOAUTH PACUETHI:

C HCIOJB30BAHMEM IMOHATUHA «MaccoBas JOJs BEUIECTBA B PAcTBOpE» M «MOJsIpHas
KOHILICHTpaLUs»;

Macchl BellecTBa Win 00bEMa ra3a mo U3BeCTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YYacTBYIOIIUMX B PEAKILIUU BEIIECTB;

TerI0BOTO 3¢ (heKTa peaKIuu;

3HAUEHUsl BOJOPOJHOTO IOKa3aTessl pacTBOPOB KHUCIOT U HIE0Yel C M3BECTHOM CTENEHBIO
JMCCOLMAINH;

Macchl (00b€Ma, KOJTMUYECTBa BEIECTBA) MPOAYKTa PEAKLIUH, €CIIU OJHO M3 UCXOIHBIX BEILECTB
JAaHO B BUJE pacTBOpa C ONpPEAEIEHHOW MAacCOBOW J0JIEM PAacTBOPEHHOIO BEIIECTBA WIM JaHO B
M30BITKE (MMEEeT MPUMECH );

JIOJIM BBIXO/1a IPOAYKTA PEAKIUY;

00BEMHBIX OTHOILIEHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHHI: CAMOCTOSATEIbHO IUIAHUPOBATH M MPOBOAUTH XUMHUYECKHM
SKCIIEPUMEHT (IIPOBEJEHUE pEAKIM HOHHOTrO OOMEHa, MOATBEP)KIACHHE KAaueCTBEHHOIO COCTaBa
HEOpPraHMYECKHUX BEILECTB, OIpPENIEJIeHHE CPelbl PacTBOPOB BELIECTB C IMOMOUIbIO HHAMKATOPOB,
U3yuyeHHE BIMSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOH pEakluu, pelIeHue
HKCHEPUMEHTANbHBIX 3a7ay 1o TeMaM «Metamasl» U «HemeTtamib») ¢ coOMIOACHUEM MPaBUIT
0e30macHOro OOpalleHusi C BELIeCTBaMHU U JIaOOpaTOpHBIM 000pynoBaHHEM, (HOpPMyTUpOBaTH IIETh
UCCIIEIOBaHMsI, TMPEJCTABIATh B PA3NUYHOM (popMe pe3ynbTaThl HKCHEPUMEHTa, aHATU3UPOBATh U
OLIEHHUBATh UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHMI: COOJIO/AaTh TMpaBWJa TMOJIH30BAHUS XUMHUYECKOW TOCYAOU H
mabopaTOpHBIM O0OpYZOBaHUEM, OOpAIIEHUS C BEHIECTBAMH B COOTBETCTBUHM C MHCTPYKIUSIMH IO
BBITIOJTHEHUIO JIAOOPATOPHBIX XMMHUYECKHUX OIBITOB, SKOJOTHYECKH I€1eCO00pa3HOro MOBEICHUS B



OBITY U TPYAOBOM HESATEIBHOCTH B LIEJSAX COXPAHEHMs CBOETO 3J0POBBS, OKPYKAIOILIEH MPUPOAHOM
Cpelbl U JOCTUKEHHUs €€ YCTOMYMBOI'O Pa3BUTHUsA, OCO3HABATH OIIACHOCTH TOKCHYECKOIO IEWCTBUS Ha
JKUBBIE OpraHU3MBbI OIPEIEIEHHBIX HEOPraHNYECKUX BEIECTB, TIOHMUMas cMbICII nokasarens [1/1K;
c()OPMUPOBAHHOCTh YMEHUH: OCYIIECTBISATH IIEJCHANPABICHHBIA TIOMCK XUMHUYECKOU
uHpOpMAaLUY B pa3IMYHBIX HCTOYHHUKAX (HayyHast U yueOHO-Hay4YHas TUTEepaTypa, CpeACTBAa MaCCOBOM
uHpopmauuu, MHTepHET M Jpyrue), KpUTHYECKM aHAJIU3UPOBaThb XHMHUUYECKYI0 HH(OPMALHIO,
nepepadarbIBaTh €€ M UCIOJIb30BATh B COOTBETCTBHHM € IIOCTABJICHHON y4eOHOH 3a1a4ei.



TEMATHYECKOE ITNTAHUPOBAHUE

10 KUIIACC
KosnyecTBo yacoB
Jrj;ln HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl Beero KOHTPOJIbHBIE TpakTHuecKue
padoThI padoThI
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
bytneposa
Htoro no pazneny 8
Paznen 2. YriaeBoaopoasl
21 [IpenenbHbIE YTIeBOJOPOIBI — aJTKaHBI, 5
[IUKJIOATKAHbI
29 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 14 1
QJIKa/INEHBI, aJTKUHBI
2.3 ApomaTudecKkue yrieBo0pOIbl (apeHbl) 8
24 [TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX 4
nepepadoTka
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KapOoHHUITbHBIE COETMHEHHS: ATbIETUIBI 1
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a¢upsl. XKupsl
3.3 YrineBoasl 9 1
Hroro no pazneny 41
Pasznen 4. A3oTcoaepikaniue opraHuyeckue coeIuHeHus
4.1 AMHHBI. AMUHOKHCIIOTHI. benku 12 1 2

Hroro no paszneny 12
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Pa3neu 5. BbicokOMOJIERYJISIPHBIE COeINHEHU S
5.1 BricokOMOIEKYIISIpHBIE COCTUHEHUS
Hroro no pazaeny
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME

11 KIIACC

Ne

/i HaumenoBanue pa3aesioB U TEM IPOrpamMmmabl

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH

Crpoenue atoma. [lepuoanueckuii 3aKoH u
11 [leproanyeckas cucteMa XUMUYECKUX
anemeHToB /1. I. Meneneena

1.2 Crpoenue BemectBa. MHOroo6pasue BeniecTs
1.3 XUMHYECKUE PEAKITUN
Hroro no pazgeny
Pasnen 2. Heoprannueckasi xumusi
2.1 Hewmeramisl
2.2 Mertanbl
Hroro no pasneny
Pa3znea 3. Xumnd u :Knu3HbL
3.1 MeTo/1b1 TO3HAHUS B XUMUU. XUMUS U KU3HD

Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

102

Koan4yecTBO 4acoB

Bcero

11
19
39

31

23
54

102

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

JyeKkTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/bHbIE Pecypchl



HOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

10

Tema ypoka

[IpenMer 1 3HaUYEHHE OPraHUYECKON XUMUH,
MpeJICTaBICHHE O MHOT000pa3uu
OPraHUYEeCKUX COCTUHEHUI

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE ¥ BO30YKJIEHHOE COCTOSIHHUS ).
BasieHTHBIE BO3MOXHOCTH aTOMa yriiepoia

XHUMHUYECKas CBA3b B OPraHUYECKUX
coeuHeHUsAX. MexaHn3Mbl 00pa3oBaHUs
KOBQJIEHTHOH CBSI3H, CIOCOOBI Pa3phiBa CBsA3EH

Teopusi cTpoeHHsI OPraHUYECKUX COCTUHEHHIM
A. M. bytneposa

Bunbl usomepun: cTpykTypHas,
IPOCTPaHCTBEHHAs. DIEKTPOHHbIE (P (PEKTHI B
MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN

[IpencraBnenue o kIacCUPUKALNUA U
cucremaruueckas Homenkinarypa (IUPAC)
OPraHUYEeCKHUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMUHU

Cucremarusanys 1 0000IeHNe 3HAHUHN 110
TeMe

AJTKaHBI: TOMOJIOTHYECKHH psifl, 001as
dbopmysa, HOMEHKJIATypa U U30Mepusi,
ANIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

duznueckre 1 XUMUYECKHE CBOMCTBA

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoTshI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl



11

12

13

14

15
16

17

18

19

20
21
22

aJIKaHOB

Haxosxnenue ankanoB B npupoje. CriocoObl
MOJIYYSHUS! U IPUMEHEHUE aJIKAaHOB

[{uknoankanel: obmas Gopmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHUS U XUMHUYCCKHX CBOWCTB, CIIOCOOBI
HOJTYYCHHS U IPUMEHEHUE

Pemenue pacuéTHBIX 3a7a4 Ha ONpeieIeHNe
MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIECTBA [I0 MAaCCOBBLIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB.
CucremMaruzaiys 1 0000IIeHe 3HAHUH 110
TeME

AJIKEHBI: TOMOJIOTUUECKHH psiji, 0011as
dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CtpyKTypHas ¥ UC-TPAHC-U30MEpUs aJTKEHOB

®u3nyecKkue 1 XUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

CriocoObI nostyueHust 1 NpUMEHEHNE aJIKEHOB
[Tpaktuyeckas padora Ne 1 mo teme
"TTonrydyeHue 3TUIEHA U U3YYEHUE €r0
CBOMCTB"

Pemenne pacu€THbIX 3a7a4 Ha OIIPEEIICHHE
MOJIEKYJISIPHOUM (pOpPMYIIbl OpraHUYECKOTO
BELIECTBA

AnKagueHsl: CONpsKEHHBIE, U30JUPOBAHHBIE,
KyMynupoBaHHble. OcOOEHHOCTH
AJIEKTPOHHOI'O CTPOEHUS

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX JTUEHOB
CrniocoOblI nosty4eHus U IpUMeHEeHue
aJIKa/IN€HOB

AJKUHBI: TOMOJIOTUYECKUH psiJl, 001as



23
24
25

26

27

28

29

30

31

32

33

34

35

36
37

dbopMyna, HOMEHKIIATypa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
buznyeckue cBoiicTa

XUMHWYECKHE CBOMCTBA aJIKUHOB
KadecTBeHHBIC peakiini Ha TPOMHYIO CBSI3b
CriocoObI MoTydeHUs: ¥ IPUMEHEHNE ATKHHOB

Pemienue 3amad: pacu€rhl 10 ypaBHEHUIO
XUMHYECKON peaKkuu

Cucremaruzanusa 1 0000IeHNE 3HAHUN 110
TEME

ApeHbl: TOMOJIOTUYECKUH psiJl, 00111ast
dbopMyna, HOMEHKIIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OeH3ol1a ¥ ToIyoJa, ux (U3NYECKUEe CBOMCTRA

XVMMHYECKUE CBOWCTBA aPEHOB: PEAKLIUU
3aMEICHUS

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
IIPUCOEANHEHHNS, OKUCIIEHNE TOMOJIOTOB
OeH3ona

Oco0eHHOCTH XUMHUYECKHUX CBOMCTB CTUPOJIA
Pemenne pacu€THbIX 3a7a4 Ha OIIPEEIICHHE
MOJIEKYJISIPHOM (POpPMYJIIbl OpraHUYECKOTO
BEIIECTBA

CriocoObI nostyyeHust 1 IpUMEHEHNE apeHOB
['eHeTnyeckas CBS3b MEXAY pa3InIHbIMU
KJIACCAMH YTJIEBOJOPOIOB

Pacyérbl o ypaBHEHUSM XUMHUYECKUX
peakuuii. CucremaTusanus U 06001eHne
3HAHWM 110 TeEME

[Tpuponnsiii raz. [lomyTHble HEQTAHBIE Ta3bl
KameHHBII yroias ¥ IpOgyKThI €T0
nepepadoTKu

e



38

39

40

41

42

43

44

45

46

47

48

49

50

Hedtb 1 criocoOsl e€ nepepaboTKHy.
[TpumeHeHne mPOoayKTOB miepepadboTku HehTH

I'enetnueckas CBI3b MCKAY pa3JINIHbIMUA
KJ1acCaMu yrji€BogopOJ0B

FaJ’IOFeHOHpOI/I?)BOI[HBIC YrJI€BOAOPOAOB:
SJICKTPOHHOC CTPOCHHUEC,; PCAKIINU 3aMCIICHHUA
rajJorcHa

JelicTBre 1IeI04eil Ha TAJIOTEHITPOU3BOIHBIE.
B3anMonelicTBie qUrajaoreHajJIKkaHoB C
MarHueM U [UHKOM

CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
pazneny "YrieBonopoasr"

KonTponbhas pabota no Teme
"VrneBonopoast"

HpeI{eHBHBIe OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHUYECKUH psia, oOmiast popmya,
CTPOEHHUE MOJICKYJI, H30MEPHS,
HOMEHKJIaTypa, Kinaccuduxamnus, pusndeckue
CBOICTBA

XUMUYECKUE CBOMCTBA MPEAEITbHBIX
OJHOATOMHBIX CIIUPTOB

CnocoObl MOJIY4YCHHA U IPUMCHCHUC
OIHOATOMHBIX CITMPTOB

ITpocTeie 3¢upbl: HOMEHKIIATypa U U30MEpHs,
0COOEHHOCTH (PU3MUECKUX U XUMHUECKUX
CBONCTB

MHoOroaTOMHBbIE CIIUPTHI: ATUIEHTIIUKONIb U
[JIMLEPHUH, UX QU3NYECKHE U XUMHUECKHE
CBOMCTBA

CriocoObI nostyueHus 1 IpUMEHEHNE
MHOTOaTOMHBIX CIIUPTOB

@DeHOI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE
cBoiicTBa. TOKCMYHOCTH (peHoa



o1
52

53

54

55

56

57
58
59

60

61

62

63

64

65
66

Xumudeckue cBoicTBa (heHoma
CrniocoOblI nosydeHus u npuMeHenue ¢pexomna

[TpakTuueckas padora Ne 2. Pemenue
AKCIEPUMEHTAJIbHBIX 334a4 110 TeMe "CrnupTsl
1 (heHoIbI"

Cucremaruzanus 1 0000IeHIE 3HAHUN 110
TEME

AJIBI[CFI/II[BI M KCTOHBI: 3JICKTPOHHOC
CTpOEHHE KapOOHMIBHOM IPYIIIIHI;
TOMOJIOTHUYECKHE PSIJIbI, 001mas opmyia,
U30MEpHs ¥ HOMECHKJIATypa

ANbIeruapl ¥ KETOHBI: (PU3NIECKHE CBOHCTBA;
PEAKIMU IPUCOETUHEHUS

Peakiuu okuciieHus 1 Ka4eCTBEHHbIE
peaKkuuu anbJIeru10B U KETOHOB

CriocoObI MoTydeH st albIeTHI0B U KETOHOB
OaHOOCHOBHBIE NpEieNIbHbIE KAPOOHOBBIE
KHCJIOTBI, 0COOEHHOCTH CTPOEHUS UX MOJIEKYII
N3omepHst 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUECcKUe CBOMCTBA
XUMHUECKUE CBOICTBA MPEEeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOICTB MypaBbUHOW KUCIIOTHI.
MsorooGpa3ue kapOOHOBBIX KUCIOT
Oco0eHHOCTH CBOMCTB: HEMPEACIBHBIX U
apOMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBHIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTeny BhICIINX KAPOOHOBBIX KHCIIOT
[ToHsATHE O TPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT

CriocoObI nostyueHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

CrnoxHbIe 3(OUPHI: TOMOJIOTHYECKUHN P,



67

68

69

70

71

72

73

74

75

76

77

78

79

oOmras popmysa, H30Mepusi U HOMEHKJIATypa
Ouznyeckue 1 XUMUYECKHe CBONCTBA 3PUPOB

Pemenne pacu€THbIX 3a7a4: IO YPaBHEHHUIO
XUMUYECKON peaKiluy, Ha ONpeIeIeHIE
MOJIEKYJISIPHOU (OPMYJIIbI OPraHUYECKOTO
BELIECTBA

[Tpaktuyeckas padora Ne 3. Pemenue
9KCIIEPUMEHTAIBHBIX 33]1a4 110 TEMe
"KapOonoBsie kuciotsl. CiioxHbIe 2puphr"

Kupsr: ctpoenue, pu3ndeckne U XUMHIECKUE
CBOMCTBA (THIPOJIN3)

Oco0eHHOCTH CBOICTB KUPOB, COJIEPKALINX
OCTaTKH HEIPEeJIeJIbHBIX JKUPHBIX KUCIIOT.
JKups! B ipupone

MBpIa KaK COJIM BBICIIMX KapOOHOBBIX
KHCIIOT, uX Motolee jeiicrsue. [lonstue o
cuHTeTHYecKux Morouux cpeactrax (CMC)

['eneTrueckas CBS3b YIiIeBOJOPOIOB U
KHCIIOPOJICOIEPIKAIIUX OPTaHUYECKHIX
BEIIECTB

Pacu€tel Mo ypaBHEHUSM XUMHYECKHX
peakuuii

CucremaTtu3zaiiys U 0000IIeHHE 3HAHUN IO
TeEMe

OO61mmas xapakTepuCcTHKa YTI€BOI0B U
KJaccuukanus yrieBooB (MOHO-, - U
MOJIMCaXapHUIb)

Momnocaxapusl: (hu3nuecKrue CBOMCTBA U
HAXOXJICHUE B TIPHPOJIC

[TpuMeHeHre TIIIOKO036I, € 3HAUCHUE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma

Jucaxapunpl: caxapo3a, MajabTO3a U JIAKTO3a.
Haxos1eHne B npupoie 1 IpuMEHEHNe



80

81

82

83

84

85

86

87

88

89

90

91
92
93

JUcaxapuioB

[Tonmmcaxapuapl: CTPOEHUE MAKPOMOJIEKYJL,
¢u3nueckre 1 XUMUYECKHE CBOMCTBA,
IIPUMEHEHNE

ITonsiTre 00 HNCKYCCTBCHHBIX BOJIOKHaXx

Pemrenne PACUCTHBIX 3aaa4 Ha OIIPEACIICHUC
A0JIM BbIXO4a MMPOAYKTA pCaKIun OT
TECOPECTUYCCKHU BO3MOXKHOI'O

CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
pazneny

KonTponbhas pabota no Teme
"Kucnopoacoaepxariie opraHu4ecKue
coenuueHus"

AMUHBI: K1accuuKaIys, CTpOEHUE MOJIEKYI,
oOmast opmya, H30MepHsi, HOMEHKIIATypa
dbuznyeckue cBoiicTa

XUMUYECKUE CBOMCTBA AU (PaTHUECKUX
aMUHOB

AHUWJIVH: CTPOCHHE aHWJINHA, 0OCOOCHHOCTH
XHMHYECKHX CBOMCTB aHHIIMHA

CniocoObI MoTy4eHus U IpUMeHEeHUe
annpaTUYECKUX aMUHOB

AMUHOKHUCIOTHI: HOMEHKJIATypa U U30Mepus,
¢dusnueckue croiictea. OTeIbHBIC
MPEICTAaBUTENN 0-aMUHOKHUCIIOT
XUMHUYECKHE CBOMCTBA aMHHOKHUCIIOT, UX
OMOJIOTHYECKO€E 3HAYEHHE aMUHOKHUCIIOT.
CuHTe3 U THIPOIU3 IENTH]IOB

Benku kak mpupoIHBIE TOTUMEPHL;
CTPYKTYpHbI O€JIKOB

XuMudeckue CBOMCTBA OEJIKOB
A3oTcoaepKalne reTeporuKINIecKe
coenuHeHUs. HyknemHOBBIE KUCIOTHI: COCTaB,



94

95

96

97

98

99

100

101

102

CTPOCHUE U OuoJioruyeckas PpoJib

[Tpaktuueckas padora Ne 4. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coeauHeHHS"

[Tpaktuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 33124 110 TeMe
"Pacnio3HaBaHue OpraHUYeCKUX COeAMHEHUN"

KonTponbHas pabota no teme
"A30TcoAepKalle OpraHuYeCKUe
coequHeHus"

OCHOBHBIE TTOHATHS XUMHU
BBICOKOMOIJICKYJIIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPU3ALHA U
IIOJIMKOHACHCAI U

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKA

OnacToMepsl: HaTypaJIbHbII CHHTETUYECKHE
Kay4dyku. Pe3una

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHreTndyeckue. [lonumepsl cenuanbHOro
Ha3HAYECHHUS

[TpakTrueckast padota Ne 6. Pemenue
HKCIIEPUMEHTATBHBIX 33/1a4 TI0 TEME
"Pacro3HaBaHue mjIacTMace U BOJIOKOH"

O06o0011eHre U cucTeMaTH3aIus N3y4eHHOTO

Martepuana rno teme "BricokoMOneKynsipHbIe
coenuuenus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102



11 KIIACC

Ne

n/n

10

Tema ypoka

Atom. CocTaB aTOMHBIX J1ep. XUMUYECKUI
asieMeHT. M30Tomnbl

CtpoeHue 3JIeKTPOHHBIX 000JI04Y€K aTOMOB,
KBaHTOBBIC YUCIIA

Knaccudukanus XuMU4eCKUX JIEMEHTOB (s-,
p-, d-, f-a;memenThI)

Pacnpenencuue 371eKTPOHOB 1O ATOMHBIM
opOuTaIIM

DeKTpOHHBIE KOH(PUTypaluy aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSIHUU

DNeKTPOHHBIE KOH(UTYpAIIH HOHOB.
DNeKTPOOTPUIIATETLHOCTh

[Tepuonnueckuii 3akoH u [leprnonnueckas
chcTeMa XUMMHUYECKUX anemMeHToB [[. 1.
MenneneeBa, CBsI3b C COBPEMEHHOW TEOpUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU
IMPOCTBIX MU CIIOKHBIX BEHICCTB IO I'PYIIIIaM U
neproam

CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0
TemMe

Bunel xumMudeckoii cBsa3u. MeXaHn3MEbl
00pa30BaHMs KOBAJIEHTHOM CBS3H.
Bonoponnas cBa3p. MexxMoIIeKyIsIpHbIE
B3aMMO/ICHCTBUS

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

JJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl



11

12

13

14

15

16

17

18

19

20

21

BaneHTHOCTB 1 BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOHN CTPYKTYpBI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

Hpe,Z[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAaB U HOMCHKJIATypa

BemecTBa MOIEKyIpHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTAININYECKUX PELIETOK U CBOMCTBA
BEIIECTB

[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJIOUIHBIX pacTBOPax

HcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBIILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

Cnoco0Obl BeIpaKEHHSI KOHIIEHTPAIUU
pPacTBOpoOB

Pemenue 3a1a4 ¢ ncnosib30BaHUEM NOHSITUN
"MaccoBasi 1011 pacCTBOPEHHOIO BeniecTna',
"MoJiipHas KOHIIEHTparus'"

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX BEILECTB

CI/ICTCMaTI/BaI_[I/IH u O606H.I€HI/Ie 3HAHUM 110
TEMC

KonTponbnas padota no temam "Ctpoenue
aroma. [lepuoauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
anemenToB J[. . MengneneeBa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"”

Knaccugukaius XuMHUecKuX peakiuuii B
HEOPraHWYECKOW U OPraHNYECKON XUMUH.
3aKOH COXpaHEHMS MACChl BEILIECTB; 3aKOH
COXpaHEHUs U MIPEBPALLECHNS SHEPTUU TIPU
XUMUYECKUX PEAKLUAX



22

23

24

25

26

27

28

29

30

31

32

33

34

35
36

Tennobie 23 HEKTH XUMUUECKUX PEAKITHA.
TepMoxuMuyeckue ypaBHEHUS

Brruucnenust no ypaBHEHUSIM XUMHYECKUX
peakuuii 1 TEePMOXUMHUYECKUM YPABHEHUSIM

CKOpOCTh XMMHUYECKOU peakinu, e
3aBHCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Karanu3 u xaTanuszatopsl

I'omorennsie TCTEPOTrCHHBIC PCAKIIUU

[IpakTuueckas padbora Ne 1 mo reme "Bnusiaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTH
XMMHYECKON peakiuu"

OOpaTumble U HEOOPATHMBIE PEAKLIUH.
XUMHUYECKOE pPaBHOBECHE

[IpakTuueckas padbora Ne 2 o reme "Bnusiaue
pa3nuYHBIX ()aKTOPOB Ha TOJIOKEHUE
XUMHUYECKOT0 paBHOBECUS"
Dnektponutnueckas auccounanusi. CunbHbIe
U ciabble AMeKTpoauThl. CTeneHb

U CCOLIAIUU

HNonnoe npousseaenue Boasl. Cpenga BOAHBIX
pactBopoB. Bogoponbiii nokaszarens (pH)
pacTBopa

I'mpponns coneit. Peaknuu, nmporekaromue B
pacTBOpax AIEKTPOJIUTOB

ITpakTuyeckas pabora Ne 3 o Teme
"XUMHUYECKUEe peakIuu B pacTBOpaxX
NEKTPOJIUTOB"
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.
Baxxuerime OKUCIUTENN U BOCCTAHOBUTEIN
Mertoa 5eKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
OanmaHca

DNEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB
Pemrenue 3aiau pa3nuyHbIX TUIIOB



37
38

39

40

41

42

43

44

45

46

47

48
49

50

Pemenne 3aJ1a4 pa3JIMYHbIX THUIIOB

CucreMmaruzanys 1 0000IIeHEe 3HAHNUI 10
TeMe "XuMuuyeckue peakiuu'

KonrtponsHas pabora o Teme "Xumuueckne
peakuun"

[Tonoxxenue Hemetasuio B [lepuoanueckoit
CHUCTEME XMMHUYECKuX dmemMeHToB /1. U.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aTtoMoB. Ou3ndecKkre CBOHCTBAa HEMETAJIOB

AnoTponusi HEMETaUIOB (Ha IpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yriepozaa)
Bomnopon: nomyuenue, pusndeckue u
XAMUYECKHAE CBOMCTBA. [ mapub

["aytoreHsl: HaX0XKICHUE B MPUPOJIE, CITOCOOBI
MOJTy4eHUsI, PU3HUSCKUEC U XUMUICCKUE
CBOICTBa

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJCOAEPKAIINE COSTMHEHUS TATIOTEHOB

JlaGopaTopHbIe ¥ IPOMBIIIEHHBIE CTIOCOOBI
nosy4yeHus rajioreHoB. [Ipumenenune
TaJIOTeHOB U UX COCTMHEHUH

[IpakTnueckas padora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeEMe
"T"amorensr"

Kucnopon: naboparopHslie U MPOMBIIIITICHHbIE
CHOCOOBI MOJTy4YeHUs], PU3NYECKUE U
xumMuyeckue cporictea. O30H. [Ipumenenue
KHCIIOpOJia U 030Ha

OKcuIbI M IEPOKCHIBI

Pemenue 3amau pa3nuvHBIX TUIIOB

Cepa: HaxO0XJIEHHE B MPUPOJIC, CITOCOOBI
MOJTy4eHUs1, PU3NUECKUE U XUMUIECKHE
CBOICTBA



o1
52

53

54

55

56

57

58

59

60

61

62

63

64
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CepoBonopo, cyabhuabl
Kucnoponcoaepxaiue coeJUHEHUSI CEPBI.
OcoOeHHOCTH CBOMCTB CEPHOM KHCIOTHI

[TpakTuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
e€ coequHeHUs"

A30T: HaX0X/I€HHUE B IPUPOJIE, CIIOCOOBI
NOJTy4eHUs, PU3NYECKUE U XUMUUYECKHUE
CBOMCTBa. AMMUAK, HUTPU/IbI

KI/ICJIOpOI[COIlep)KaHII/Ie COCAMHECHUA a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHCIOTHI

[IpuMeneHue a30ta U €ro COeAMHEHUH.
A30THBIE yI10OpEHUS

dochop: HaxXOKICHHUE B IPUPOJIE, CIIOCOOBI
MOJTy4YeHHs1, PU3NIECKUE U XUMHUYECKHUE
cBoiictBa. Dochuas u hochun

Oxcunsl hocdopa, pochopconepxaine
kucnoThl. Conmu pocopHOI KUCTOTHI
[Ipumenenue docdopa u ero coeTMHEHUH.
dochopubie ynoopeHus

IIpakTryeckas pabora Ne 6. Pemenue
IKCTIIEPUMEHTAJILHBIX 3aa4 1o TemMe "A30T u
dbocdop u ux coequHeHU"

VYraepon: HaXOXICHUE B IPUPO/IE,
aJUIOTPONHbIE MOU(pUKAUK; pU3nuecKue u
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

Oxkcun yranepona(Il), okcun yrinepona(IV),
yroJibHasi KUCII0Ta U €€ CoNu

Permienue 3a1a4 pa3inyHbIX THIIOB

Kpemuuii: HaxoxJ1eHuE B MPUPOJIE, CIIOCOOBI
HOqueHHSI, (i)I/I?,I/I'—IeCKI/Ie U XUMHNUYECCKHUC
CBOMCTBA

Oxcun kpemuausi(IV), kpeMHUEBask KUCIOTA,
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CHJIMKATbI

[IpumeHeHre KpeEMHHUS U €ro COCTMHEHUH.
CrekJ10, €ro nojiyueHue, BU/IbI CTEKIIA

Pemenue 3aaa4 pas3sjInuYHbIX TUIIOB

Cucremaruzanys 1 00001IEHUE 3HAHUI 10
TeMe "Hemeramin"

Kontponbnas padota no teme "Hemeramisr'
AHanu3 pe3yabTaToB KOHTPOJIbHON pabOTHI,
KOPPEKIHSI OIIHOO0K

[Tonoxenue metannos B [lepuognueckon
CUCTEME XMMHUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOESHUS SIEKTPOHHBIX
000JI09eK aTOMOB METAJJIOB

OO6mue Gpuznueckre CBOMCTBA METAJIOB.
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE
CmiaBsl MeTasuioB. Koppo3ust metanios
Pemrenue 3aiay pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUH PsiJl HAPSIKEHUI

MeTauioB. O0IMe criocoObl MOTydeHUs
METaIoB

OO6mas xapakTepucTuKa MeTauioB [A-rpynmnsl

Ileproanyeckoi CUCTEMbBI XUMUYECKUX
anemeHTOB. Harpuii n kanmii: mony4yeHue,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBRA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCIMHEHU N

OOm1as xapakTepucTrka MeTayuioB I1A-
rpynmnsl [leproandeckoi CucTeMsl

XUMHYECKUX DJIEMEHTOB. Maruuu v KaJbIUH:

IMOJIYUCHHC, (i)mnqecm/le U XUMHWYECKHUEC

CBOI\/'ICTBE[, MNPUMCHCHUC MMPOCTHIX BEHICCTB U UX

COCIMHEHUN
XécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

R e e
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AIOMUHUI: TIONTy4YeHHe, PU3nYecKue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE

AMpoTepHbIE CBOICTBA OKCHJIA M THIPOKCHIA
QJIFOMUHUS, THIPOKCOKOMIUIEKCHI ATFOMUHMS,
UX MPUMEHEHHE

Pemenue 3aaa4 pa3sjiInuYHbIX TUIIOB

[TpakTuyeckas pabora Ne 7. Pemenue
HKCTIEPUMEHTANIBHBIX 337124 [0 TeMe
"MeTaJibl IJ1aBHbIX oArpymnmn"

OO6m1ast XxapakTepruCTHKa METAJIJIOB TOOOYHBIX
noarpynin (b-rpynn) [lepuoauueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB
dusnueckue U XMMUYECKHE CBOWCTBA XpoMa U
€ro COEAMHEHUM, UX IPUMEHEHHE
Baxwnerime coeTMHEHUs Maprasiia.
[lepmaHraHar Kajaus, €ro OKUCIUTEIbHbIC
CBOMCTBA

duznyeckne 1 XMMUYECKHUE CBOICTBA JKene3a
u ero coeauHeHui. [Tomyuenue u npumeHeHue
CILIaBOB JKeJe3a

Pu3nyecKue 1 XUMHUYECKHE CBOMCTBA MEIH U
€€ COeIMHEHNH, UX IPUMEHEHNE

Du3ndyecKknue U XMMUYECKHE CBOMCTBA LIMHKA U
€ro COeMHEHUH, UX IPUMEHEHHUE.
I'MIpOKCOKOMITIEKCHI IUHKA

[IpakTnueckas pabora Ne 8. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"MeTaibsl TOOOYHBIX MOArpyHH"”

Pemenue 3an1a4 pa3nuyHbIX TUIIOB
O06006111eHre U cucTeMaTU3alus U3Y4eHHOTO
MaTepuaia 1o reme "Meramibr"

KonrtponsHas padora no reme "Mertasibr"

AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI,

N e
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KOPPEeKIHsI OIIHOO0K

Pone xumuu B o0ecrieueHun YCTOP’I‘IHBOFO
Pa3BUTHA YCIIOBCUYCCTBA. Ilonstue o Hay4YHBbIX
METOJaX UCCICAOBaHU BEIICCTB

HayuHnble npuHIMIIBI OpraHu3alyu
XMMHYECKOTO MPOon3BOACTBA. [I[poMbIIIEHHBIE
CIOCOOBI MOJTYYCHUS BAXKHEHIIIMX BEIIESCTB
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpedbl U €ro MOCHEACTBUS

XuMUA U 300pOBBE YeIOBEKA. JIeKapCTBEHHBIE
cpeacTBa

Xumus . Poiab xuMuuy B o0ecrieueHnu
MMHIIEBON 0€30aCHOCTH

Kocmernueckue n mapdroMepHbie cpecTBa.
BritoBas xumug

XuMHs B CTpOUTENbCTBE. BaskHelmue
CTPOMUTEINIBHBIE U KOHCTPYKLIMOHHbIE
MaTepHuabl

XUMHS B CEJIbCKOM X03siiicTBe. OpraHnnyeckue
U MUHEpaJIbHbIE YI100pEeHUS

CI/ICTCMaTI/BaI_[I/IH u O606H.I€HI/Ie 3HAHUM 110
TEMC

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102
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