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MNOACHUTEJIbHAS 3AITNCKA

Pabouas mporpaMma 1o XMMHHM Ha YPOBHE CpeAHEro o0miero o0pa3oBaHMs pa3paboTaHa
Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Oeneparuny, TpeOOBaHM K pe3yiabTaTaM OCBOCHHS  (enepalibHON  00pa3oBaTenbHON
nporpamMmbl cpeanero obmero oopazoanus(P@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu npenonaBaHus
yuebHoro mnpeamera «XuMmus» B 00pa3zoBaTelbHbIX opraHuzauusax Poccuiickoit denepauuu,
peaNM3yIOIIUX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPaMMBbI, U OCHOBHBIX MOJIOkKeHUN «CTpareruu
pazBuTusi Bocniutanus B Poccuiickoit denepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHA Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTO oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3ydeHwe mnpeamera,
peanmzyeMoe B YCIOBUSX JAUPPEPEHIIMPOBAHHOTO, NPOPUIBLHOTO OOY4YeHHS, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJBI,
HEOOXOMUMYIO Ul aJaNnTaldd HX K OBICTPO MEHSIOUIMMCS YCIOBUSM JKM3HH B COLIMyME, a
TakKe JUIS MPOJOJLKCHHS OOydYeHWs B OpraHU3alusx NpodecCHOHATbLHOro o0pa3oBaHUS, B
KOTOPBIX XUMHSI SIBJISIETCSI OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B mporpamMe mno XMMHUM Ha3HAu€HHE TMIpeAMETa «XUMHUS» TOJIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu P@rOC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COAepkKaHUs, pe3yIbTaTOB 00yUeHUs U TPeOOBAaHUHN K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAECTENBCTBOM TOMY SIBJISIOTCS CJICAYIOIIUE BBITOJHIEMbIC
IPOrPaMMOM 110 XUMHUU (YHKITHH:

e HH(POPMAIIMOHHO-METONYECKAs, peaiu3alus KOTOpOH oOecreynBacT IOTydCHHE
MPEJICTaBICHUS O LEJSIX, COJIep)KaHUU, OoOIIeil cTpareruu oOy4deHHs, BOCIIUTAHUS U
pa3BUTHS OO0YYAIOIIMXCS CPEACTBAMHU MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npoduns;

® OpraHu3alMOHHO-TUIAHUPYIOLIA, KOTOpast peayCMaTpUBAET onpeJieJIeHuE:
MPUHIIMIIOB  CTPYKTYPHUPOBAHHUS UM  TOCIEJOBATEIBHOCTH H3y4YeHUs Yy4eOHOTO
MaTepuaia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTePHUCTHUK; TMOJXO0JI0OB K
(GbOpMHUPOBAHUIO COAEPKATETLHON OCHOBBI KOHTPOJII U OIIEHKH OO0pa30BaTeIbHBIX
TOCTHKEHUI 0O0ydJalolmuxcsi B paMKaxX HMTOTOBOM arTecTanuu B (QopMe eIHHOTO
rOCYJapCTBEHHOTO IK3aMeHa 10 XUMHUU.

[Iporpamma mist yriryOJIEHHOTO U3YUE€HUS] XUMUH:

e YCTaHaBJIIMBACT MHBAPUAHTHOE MPEIMETHOE COJEPIKaHKE, 00s3aTENHHOE I U3YUCHUS
B paMKax OTIEIbHBIX mnpoduiaei, NpeaycMaTpuBaeT  paclpelneiieHue u
CTPYKTYpUPOBAaHHE €ro MO KiIaccaM, OCHOBHBIM COJEpKATEeNbHBIM JTUHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE paclpe/eieHne Y4eOHOTO BpeMEHHU, PEKOMEHIYEMOTO TSl U3YYCHHUS
OTJICTHHBIX TEM;

e MpeasaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX M MEXIIPEIMETHBIX CBSI3EH;

e 1aéT METOAMYECKYI0 HHTEpIpEeTaluio Lejled M 3agad H3ydyeHUs MpeaMera Ha
yIIyOJIEHHOM YPOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPETHErO
o01ero oOpa3oBaHUsl, COJIEPKATEIILHON XapaKTEPUCTUKH TUIAHUPYEMBIX Pe3yJbTaTOB
OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbI CpelHero oomero oOpa3zoBaHUS



(JINYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TaKkKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUH OOYYaloOmIErocsi IO OCBOCHHUIO COJCpPKAHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TPEIyCMOTpEHa
MIPEEMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpOBHE OCHOBHOIO o00Iiero oOpa3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaEéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOINIEH, KOTOpask JOJIKHA OMPEAEISATHCS B COOTBETCTBHH C HAlpaBJIEHUEM
KOHKPETHOTO MPpOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxkeHusmMu DPIOC COO o HazHayeHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBaHHOro o0yueHus Ha
YpOBHE CpeaHero ooiiero o0pa3oBaHUsl XUMHUS HA YPOBHE YIiayOJIEHHOTO M3Y4YEHUs HaIlpaBJICH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM MOJyYEHUs XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHUE TMpeAMeTa «XUMHUS» OPHUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHHEe U
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
onpeAenéHHbIi Npopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIENYIOMIETO MOIYyYEHUS
XUMHUYECKOT0 00pa30BaHus B OpraHU3alusX npodeccuoHaibHOro oopa3zoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XHUMHUSD)
OPUEHTHPOBAHO TaKK€ Ha PEIICHUE 3a/1a4 BOCIIUTAHUS M COL[MAIBHOTO PAa3BUTHUS 00yJArOIINXCS,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HMMEIOMIUX  MEXIUCHUTIITMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBmsitoliuMu  nipeMera «XUMHUS» Ha YPOBHE YIIyOJEHHOrO M3y4YeHHS SBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpKaHUs ATUX KYpCcOB B
nporpaMMe Mo XMMHHM 3a ocHOBY HpuHATH nojoxeHus PI'OC COO o paznuuusx 0a30BOro u
yray0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAaHUM IOJIydaeT ONpPEEIEHHOE TEOPETUYECKOe
JIOTIOJIHEHHE,  [IO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIui  00BEM
(dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa obecredeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKMX DJIEMEHTax |
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIiyOJeHUs NpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoguieckoro 3aKkoHa u
[lepuonuueckoil  cuUcTeMbl XUMHUYECKHMX  DJEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOUKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN Npu e€ oOpa3oBaHUU U pa3pyLICHHH, a TaKkKe C
TOYKM 3pEHUs MexaHu3MoB e€ oOpa3oBaHus. lM3yuyeHHe THUNOB peakIUil JOIMOJHAETCS
(dbopmMHpoBaHUEM NPEACTAaBICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMueckod XMMHMM INpU PACCMOTPEHHUU pEaKLMOHHOMN



CITOCOOHOCTH COCTUHEHUN yIensIeTcsi 0c000e€ BHUMAHKE BOMPOcaM 00 AJIEKTPOHHBIX 3 dheKTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.
Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJEepKAaHHWE KYPCOB XMUMHHU YTIyOJIEHHOTO YpOBHS
U3YYEHHUS Ui KJIAccoB ompeaenéHHoro mnpoduis (rmaBHbIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JOMOJHEHUH K o0Iel crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npenMeTsl. Tak, Hampumep, B COJACPKAHHH TMPEAMETa I KIACCOB XHMHUKO-(DH3MYECKOro
npoduns 0obIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHThI Y4eOHOTO MaTrepuaia 1mo oomei XuMHuu.
[Ipy u3yyeHum mpenMera B JAaHHOM cllydyae akIeHT OyJeT caelaH Ha OOUIHOCTh METO/IOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH M B (DU3HKE: aTOMHO-MOJICKYJISIpHAsl TEOpUs
(MonekynsipHast Teopus B (HU3WKE), 3aKOHBI COXPAHEHUS MAacChl W DHEPIHH, 3aKOHBI
TEPMOJIMHAMHKH, HIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILECTB U JAPYTOE.
B 10 e Bpems B cofep:kaHuU MpeaIMeTa Ui KJIacCOB XUMHUKO-OHOIOrHUecKOro nmpodus
OoJbIIMKA yAETbHBIN Bec OylIeT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUYECKOM OpraHu3aliy KJIETKU Kak
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JMMU/bL, OCJKH, YTJIeBOMAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUS O COCTaB€ M CBOWCTBAxX MpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CITy’KaT OCHOBOM JUIS M3YYEHHsI CYITHOCTH MPOLECCOB (POTOCHHTE3A, IBIXaHUS, TTHIEBAPEHHUSL.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUHM U3yueHUe mpeameTa
«XuMus» Ha YrayOn€HHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C y4eOHBIMU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0mactell «EcTeCTBEHHO-HAYUHBIC ITPEIMETHIY,
«MaremaTtuka u uHpopMaTHKa» u «Pycckuil A3bIK U IUTEPATYpay.
[Tpu uzyyeHun ydyeOHOro mpeamera «XUMHsS» Ha YrIyOJIEHHOM YPOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OPMHUpOBAaHHE OCHOB HAyKH XHMHHU Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKOW NEATEIPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyNIbTyphl. PelieHre 3Toil 3aiaun Ha yriayOJI€HHOM ypOBHE M3y4YEHHS
peaMeTa mpeArnoaraeT peajn3auio TakuX ene, Kax:
e (opmupoBaHUE MPEICTABICHUN: O MaTEpUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI0O3HABAEMOCTH SIBIICHUI TIPUPOJIBI, 0 MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Benymieil posm B 00ECleYeHUN YCTOWYHBOTO Pa3BUTHS YEIOBEUECTBA: B PEIICHUU
npoOJeM SKOJIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUaloB, HOBBIX HCTOYHUKOB DJHEPTrUHU, B
o0ecrieyeHNH parroHaIbHOTO MPUPOIONONB30BAHNUS, B dbopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYpHI YeJIOBEKa, a TAK)KE IKOJIOTUIECKA 000CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3I0pPOBBIO M IIPHPOTHON CpPEJIe;

® OCBOCHHME CHCTEMBl 3HAHMH, JISKAIIMX B OCHOBE XUMHUUYECKOH COCTaBJISIONIEH
€CTeCTBCHHO-HAYYHOW KapTHHBI MHpa: (YHIAMEHTAIBHBIX TOHITHHA, 3aKOHOB U
TEOpUN XWMHUHU, COBPEMEHHBIX IPEACTABICHUI O CTPOCHHUU BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJMHAMHYCCKHX W KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYICCKUX
peaKInii, 0 XUMUIECKOM PABHOBECHH, PACTBOpPAX M AHMCIIEPCHBIX CHCTEMaX, 00 00IIuX
HAYYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e (dopMupoBaHHe Yy OOYYAIOUIMXCS OCO3HAHHOTO ITOHWMaHHUS BOCTPEOOBAaHHOCTH
CUCTEeMHBIX XHUMHYECKHX 3HAHUM JUisi OOBSCHEHHS KIIOYEBBIX HACH U mpobiem



COBPEMEHHOM XHMHMH, A7 OOBACHEHHS M IPOTHO3UPOBAHMS SIBICHUH, HMMEIOIIMX
€CTECTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO peEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0€30I1aCHOCTH MOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON J1EATEIBHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJICTBOM, HCIOJIB30BAHUEM U IepepabOTKOMH
BELIECTB;

yri1yOjieHHe NpEeACTaBICHUH O Hay4yHbIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
ABJICHUM, MMEIOIIMX MECTO B IPUPOJE, B IPAKTUYECKOW [JEATEIBHOCTH M
IIOBCEIHEBHOM JKHA3HH.

B 1uane peanuzamuM TEpBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro O0IIero oOpa3oBaHUS IPU U3YYEHUHU IpeaMmeTa «XUMHUs» Ha
yri1yOJa€HHOM YpPOBHE 0COOYIO aKTyaJbHOCTb IPHOOPETAIOT TAKUE LIEIH U 331a4H, KaK:

BOCIIUTaHHE YOEXKIAEHHOCTH B TIO3HABAEMOCTH SBJICHUH NPUPOIBI, YBAXKCHHS K
MPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIECIOBAHHUA B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHUBALIMUA K OOYYEHHUIO U IMO3HAHUIO, CIIOCOOHOCTEW K CaMOKOHTPOIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYaJlbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH 00yJarommxcsi, GOPMUPOBAHUE Yy HUX CO3HATEIHHOIO OTHOIICHHS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpAa30BaHHWIO KaK yYCJIOBHIO YCICIIHON
npodecCHOHaNbHOM U OOLIECTBEHHOW NEATEIbHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

dbopMUpOBaHHEe YMEHHUH W HaBBIKOB PA3yMHOI'O MPHUPOAOINOIB30BAHUSA, PA3BUTHE
HKOJIOTMYECKON  KyJIbTypbl, NpUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIONE3HOU
AKOJIOTMYECKOU JIEITEIHHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /Il M3y4eHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHUYECKUX COECIUHEHMII.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aToMa yriepoja. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCIUHEHHUSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIAaxX
opranuueckux BemiecTs. [lonstue o cBOOOJHOM paauKalie, HyKJIeopuiie u 3eKTpoduie.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHUSI OPraHUUYECKUX COEAMHEHUN.
Monekynspusie U CcTpyKTypHble (Qopmynbl. CTpykTypHble (OpPMYIBl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKejleTrHad. M3omepus. Buael u3omepuu: CTPYKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKylnax OpPraHWYECKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBnenue o kinaccudukanuu opranndeckux Bemiects. [lonsTre o GyHKIIMOHATBLHON
rpynme. 'omonorus. ['omonoruueckue psapl. Cucremarnueckass HOMEHKIATypa OpraHU4eCKUuX
coenuuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHoct M KiIaccUpUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILEHUI: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. 'oMonoruueckuid psii ajakaHoB, oOmiast ¢hopMmysa, HOMEHKJIATypa U U30MEpHs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, SP-THOPHAM3AIMS aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMHYECKNE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIICHUsI, N30MEPU3ALUH, IETHIPUPOBaHUS,
LIUKIU3alluy, THpOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
PaIUKAIBHOIO 3aMEILECHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuil psisi akeHoB, obmmas Gopmya, HOMEHKIATypa. DJIEeKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruueckast (Iuc-TpaHc-) uzoMepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XHUMHWYECKHE CBOMCTBA: DPEAKIHMHM IIPUCOCIWHEHMsS, 3aMEIICHHs B O-
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KadecTBeHHBIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOB! MOTYUYEHUS M IPUMEHEHHE ATKEHOB.



Anxanuensl.  Knaccugpukanus — ankagueHoB  (CONpSsDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj alkuHOB, o0mas (GopMysa, HOMEHKJIATypa U U30MEPHSL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHUS, TUMEPHU3alMU U TPUMEpU3aluu, OKUciIeHHs. KucioTHble CBOWCTBA aJKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30I1a.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIICHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIONMIEM IEHCTBHH 3aMECTHTEIEH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposa.  CrnocoObl  HOMyYeHUS W [PUMEHEHME  apoOMaTHYeCKHX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOEHUE TaJIOTCHIPOU3BOJHBIX YIJIEBOJOPOJIOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M MX MPEBPALEHUN: H3y4YeHUe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3aMMOJEICTBHE aleTHJIeHa C aMMHauyHbIM pacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHaApyX)eHUE YIiepojia U BOJIOpPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0Opa3uamMu IIacTMacc, KaydyKoB M PE3MHbBI, MOJICJIMPOBAHUE MOJIEKYIJI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonornueckuii psa, obmas Gpopmyna, u3oMepus, HOMEHKJIATypa U KilacCU(pUKaIHsl.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CIUPTHI. JleficTBHE 3TaHOIIa U METAHOJA Ha OpPraHM3M YEJIOBEKa.
CrniocoOblI 1osTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Tpocteie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (HU3UYECKUX M XUMHYECKUX
CBOJNCTB.

MHOroaroMHble CIHUPTHI — STUJICHIVIMKOJIb W TiUlEpuH. DU3NUecKue M XUMHUYECKUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HyKJIeopIbHOTO 3amenieHus. JlelicTBue Ha opraHu3M 4yesnoBeka. CriocoObl moydeH st
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh (eHona. CrocoObl MONydeHHs] W MpUMEHEHHe (QeHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
U30MeEpPUsL M HOMEHKJIarypa. PU3MyYecKue CBOMCTBA ajbJETUI0B M KETOHOB. XHMHUYECKUE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust M HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKANU, PEAKIUU C
y4acTUEM YTIIEBOJOPOAHOTO pagukana. OCoOOEHHOCTH CBOWCTB MypaBbHUHOW KHUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTHYECKMX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOIEB8As, JUHONEH08ds KHCIOThL.. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKkue U XUMHUECKHE CBOMCTBA: TUAPOIIN3 B KUCIION U IIEIOYHOU Cpeie.

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

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOIIEE JACHCTBUE.

OOmass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxaeHue B npupone. dorocuHTe3. XMMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbAETMIHON TIpYII, CIOHUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME aucaxapunabl. ['maponus aucaxapujaoB. HaxoxxaeHue B mpupoae u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KaUeCTBEHHash PEaKIus ¢ MOJAOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: THAPOIIN3, MOTydeHHe d3(PpUpoB 1emTton03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYeHUS BELECTB W UX MPEBPALIECHUIl: pacTBOPUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anbAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana ¢ MOJIOM, PEIICHUE
SKCIIEPUMEHTANBHBIX 33/a4 10 TeMaM «Crupthl U (enoinbly, «KapOboHoBbie KUCIOTHI. CI0KHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
oOmas ¢opMmyina, u3oMepus, HOMEHKIATypa U (QU3NYECKHEe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anrM(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACHUCTBHE MEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUJIMH — TIPeICTaBUTENIb AMUHOB apoMaTuyeckoro psaa. Ctpoenue aHwiiHa. B3aumuoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenknarypa u  uszomepus. OThenbHbIE TMPEACTaBUTENN  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
MENTHIOB.

benku kak mpuponnsle monumepbl. [lepBuuHasi, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusi OENKOB IpPU HAarpeBaHMU, I[BETHbIE peakIMM Ha OENKU, pellieHne
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, IOJINMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEMHEHUI — MOJMMEPU3aIIis U MOJIMKOHCHCAIINS.

[TomumepHbIe MaTepHabl. [Inactmaccel (mosnmaTUIIEH, MIOJIMIIPOTINJIEH,
HOJMBUHUIIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIIMETaKpUJIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

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

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

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJIMMEpHI, Onopa3ziaraeMble MOJTUMEpPHI).



DKCrepUMEHTAIbHBIE METO/bl M3Y4YEHUs BEUIECTB U MX IMPEBpAIlleHU: O3HAKOMIICHUE C
oOpa3liaMd TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOi popMysibl OPraHu4ecKoro COeIUHEHHS [0 MacCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOIYKTOB pEaKLUU U/UITH UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HOpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanmzanust MexnpeaMeTHbIX CBA3CH MPU M3YYEHUHM OopraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSATUM, TPUHATHIX B OT/EIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHSATHS: SBJICHHWE, HAyYHBIA (aKT, TUMOTE3a, TCOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BENIeCTBa, (PH3UYCCKUE BEIMYMHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJIEBOIbI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mose3Hble HCKOMAaeMble, TOTLIHBO.

TexHoNOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3JI€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHM U TOIYPOBHH. ATOMHBIE
opoutanu. Knaccudukaiys XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenesnenue
DIIEKTPOHOB TI0O AaTOMHBIM OpOUTANsIM. ODIEKTPOHHBIE KOHQUTYpAllUd AaTOMOB JIIEMEHTOB
NEpPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JIIEKTPOHHbBIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa XumMu4yeckux d3emMeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XHUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona J[.M. Menzaeneena.

XuMuyeckasi CBsI3b. BUIbI XMMHYECKOW CBSI3M: KOBAJCHTHAs, UOHHAs, METaJUIMYeCKasl.
MexaHnnu3mbl 00pa3oBaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBINA. DHeprus
U JuInHA CBA3U. [[oaspHOCTH, HAIIPAaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIECHTHOM CBsA3U. KpaTHble
cBs3U. BogoponHas cBsi3b. MeXMOIEKyIIpHbIE B3aUMOICCTBHS.



BajieHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b SJEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOIO HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBienne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB. |pHUBHAIIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W IMPEBPALICHUS SHEPTUU NPU XUMUUYECKHX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u HeoOpaTuUMble peakuuu. XuMU4Yeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnektponuTnueckas auccouuanus. CuibHble W crnabble  3neKTpoauthl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1enouyHas. BogopoaHbiid
nokazarens (PH) pactBopa. ['maponus coneii. Peakym nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTAaHOBUTENb. [Ipolnecchl OKHCIEHHST U BOCCTAHOBJIEHUS. BaxkHeWlne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJa B MPHUCYTCTBUM KaTaIU3aTOpa, MOJEIH KPUCTAUIMUECKHX PEMIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NyYecKue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMHUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOOpOBl. BakHelme KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJOT€HOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlabopaTopHble W MPOMBIIIJICHHBIE CHOCOOBI MOJTYYEHUS KHCIOpPOJa.
Ousnueckue M XUMHUYECKHE CBOWCTBA M TNPHUMEHEHHE KHuciopoga M o30Ha. OKcuasl U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3MUECKHe U XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxaenne B mpupone, crnocoObl MoiyuyeHus, GU3NYECKue U XHUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOMCTBA MPOCTBHIX BEHIECTB, 0OpasoBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, H €r0 COSTMHEHHIA.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHHUs U ero
coequHeHuil. CTEKII0, €ro MOJy4YeHNe, BHIIBI CTEKIIA.

[Tonoxenue meramwioB B [leproanyeckoit cucteMe XuMUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue pu3nyecKkue cBOMCTBA METAJLIOB.
[IpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMUYECKUNA PpsiJl  HampsDkeHUH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METaJUIOB: THAPOMETAILTYPTHS, MUPOMETAILUTYPT U, dIEKTpoMeTauTyprusi. [loHsTHEe 0 KOppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamuioB |A-rpymmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHNE
MPOCTHIX BEIIECTB M UX COCTMHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpynmer [leprogndeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii ¥ KanblMii: mModydeHue, (QU3WYecKue U XHUMHUYECKHE CBOWCTBA,
IPUMEHEHHE IPOCTHIX BEIECTB U X coeTuHeHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS.

AJNIOMHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIleCTBA M €ro COeAMHEHUH. AM(pOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB NoOouHblXx mnoarpymnmn (b-rpynm) Ilepuomuueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

dusnuecKkue U XUMHUYECKHE CBOMCTBA XpoMa M ero coetuHeHu. OKCHIIBI M THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u qUXpoMaTthl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

®u3nueckue W XHMMHYECKHE CBOWCTBA MapraHiia M €ro COeIMHEHMH. Baxuenmme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIIUTENbHBIE CBOWCTBA.



Du3nyYecKue U XMMUYECKUE CBOMCTBA KeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI K
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne uHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3y4YEHHUs BEHIECTB U MX NPEBPALICHUM: H3yUEHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXHO HCIOJIb30BAHHE BUAECOMATEPUAJIOB), B3aUMOACUCTBUE LIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIENI0uel, KaYeCTBEHHbIE PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUE SKCIEPUMEHTANBHBIX 3aa4 10 TeMaM «l'anoreHsi»,
«Cepa u e€ coenuHeHHs», «A30T U Gochop U UX COSNUHEHHSD», «MeTallIbl TTIaBHBIX MOATPYII»,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO UccienoBaHus. HayuyHble NPUHITUIIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocineacTBus. Poib xuMun B 00ecriedeHu SHEPreTHIecKoi 0€30macHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia wucmosib30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

XVMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKU. Ponb XxuMuu B obecrnieueHun
MUINEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHndecKkue 1 MUHEPAIbHBIC yI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJIMUYECTBY BELIECTBa,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CITU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa PEaKIUU, €Cd OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C
onpeAes€HHOM MacCOBOW JOJIEd PAaCTBOPEHHOIO BEHIECTBA, MACCOBOW IO W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MOYKHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTecCTBEHHO-HAy4YHbIE TIOHATHS: SBJICHHE, HAy4YHBIM (DAaKT, TUMoTe3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, Kilaccuukamnus, TMEepUOAUYHOCTh, HAONIOCHNE, HW3MEpEHHeE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJM3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SMCTBEHHOE IPOM3BOJICTBO, TMHINEBAasl TMPOMBIILICHHOCTh, (hapMaleBTHYECKas
MIPOMBILUIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CJIEAYIOLIME COCTaBIIAIONINE: OCO3ZHAHUE 00YYAIOLUIMMHUCA POCCUHCKOM Ipa)1aHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXcCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
IPaBOCO3HAHUS, SKOJIOTHYECKOW KYJIBTYpBI; CIIOCOOHOCTh CTAaBUTH LIEIHU M CTPOUTDH KU3HEHHBIC
IUIaHBI.

JIMYHOCTHBIE PE3y/bTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTPa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JInuHOCTHBIE Pe3ybTaThl OCBOCHUS INperMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpazk1aHCKOro BOCIIUTAHUS

OCO3HaHMsI O0YYAIOLIUMHKCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTHU MPU CO3JaHUM YUEOHBIX POEKTOB,
peleHnH y4eOHBIX M IT03HABaTENbHbIX 33/1a4, BHITOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HAcCJIEJUI0 OTEUECTBEHHOU
XUMHU;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTENIbHBIX HaOII0NEHHH,
KPOIOTIIMBBIX SKCIEPUMEHTATbHBIX IOUCKOB, TOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYYEHHH M IMOCIEAYIOIIEM aHajIu3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallid, CBS3aHHbIE C XHUMHUYECKUMHU SBIEHUSIMHU, U
INPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE M IOCTYNKHM CBOMX TOBApUINEH C MO3MLIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHHUS MOCIEACTBHI OCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbI 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOroIeHnsT TpaBWJI 0€30ITaCHOTO OOpaIlleHHsT ¢ BEIIeCTBAaMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JESATEIbHOCTH;

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

OCO3HAHUS TOCJICACTBUI W HEMPUATHS BPEIHBIX IMPUBBIYEK (YMOTPEOJICHHS aJKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

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

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a7a4 COLUAIBHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

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

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM 1€SITeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHAYAJIbHOW TPACKTOPUH OOpa3oBaHU,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00Pa3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHUKY CYIIECTBOBAHHS
JKM3HHU Ha 3eMIIc;

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

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIb30BAHUSA JOCTHKEHUM XUMUU JJIS PEIICHHUS BOIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIIed MPUPOJHOM cpene,
YMEHUSI MPOTHO3UPOBATh HEOJATONMPHUATHBIE YKOJIOTUYECKUE MOCICACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH,

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

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

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHATBHOTO HAYYHOT'O MBIIUIEHUS, CO3JJaHUH [[EJIOCTHOTO MPEICTaBICHH 00 OKpYKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEW WU
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BaXKHOW POJM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TII00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTEIIHOTO TPY/JA U AKOJIOTHYECKH KOM(POPTHOM KU3HHU KaXKIOTO WiIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a W OOBSCHEHHS SBICHUN OKPYKAIOIIETO0 MUPAa M MPOUCXOISIIUX B HEM W3MEHEHHIA,
YMEHHUS JiejiaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCSI TAaHHBIX
C LIEJIbIO MOJTYYCHHS IOCTOBEPHBIX BBHIBOJIOB;

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

MHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM I TEIIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSM Tpylda B pa3iInyHbIX cdepax mpodhecCHOHATBHOM
JCSITeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3yiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIMIMXCS MEXIUCUUIUITMHAPHBIC
(MeXmpeIMeTHbIE) O0IIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUPa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaX (MaTepm[, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, IPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOMIOICHNUEe, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

yVHHUBEpcajibHble  y4yeOHble  JedcTBUs  (TMO3HaBaTejbHbIE,  KOMMYHUKAaTHUBHEIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOH T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIIuXcs;

CIIOCOOHOCTh ~ OOy4aromIUXCsl  HMCMOJb30BaTh  OCBOEHHBIE  MEXIUCIHUILIMHAPHEIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepcallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JIEHCTBUSMU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPHUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C IMOCTABJICHHBIMU LCIIAMUA,;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJOTUYECKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHUM M yCTaHaBIMBAaTh KX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHATUS JUIsI OOBSICHEHUS OTJIENbHBIX (DAKTOB U SBICHU;

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

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKIeHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,

IIPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWH CHUMBOJIUYCCKHE (3HaKOBLIe)
MO/JIEJIH, IPe00Pa30BhIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,



XUMHUecKkass (opMyna, ypaBHEHHE XUMHUYECKOM peakuud — NpU peIIeHUuH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE TeHCTBUS:

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

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh OOOOLICHHS W BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJOB pPEUICHHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAJM3UPOBaTh HMH(DOPMALMIO DPA3JIMYHBIX BHUIAOB U (OPM MpencTaBlIEHUs, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCTOJIb30BaTh HAYYHBIH $3bIK B KayeCTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHbLIC y‘-leﬁl—lble JeHCTBUA:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 0OCYKIa€MOI TEMBI B XOJI€ IMaJIOTa U/UITU JUCKYCCHH,
BBICKA3bIBaTh UACH, (OPMYIMPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHLHO BBIMIOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C NPE3CHTALMEW PE3yJbTAaTOB IMO3HABATEIILHON NEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBIOJHEHUH XHWMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl 1O WCCICIOBAHHIO CBOWCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOro MpOeKTa, U (POpPMYITHpPOBATH BBIBOJBI MO pPe3yibTaTaM MPOBEIEHHBIX
WCCJICIOBAHHM MyTEM COTJIACOBAHMSI MO3UIIUN B XO7€ 00CYXKICHUS U 00MEHA MHEHHSIMH.



PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

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

OCYILIECTBIISATh CAMOKOHTPOJIb JI€ATEIbHOCTY HAa OCHOBE CaMOaHalIN3a U CaAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHUS MPOrPAMMBI IO XMUMUU Ha YriayOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHeluduueckue Ui y4eOHOro mpeaMera
«XUMHUS» HaydHbIE€ 3HAHUSA, YMEHHUS U CIOCOOBI JIEHCTBUN 1O OCBOECHMIO, MHTEPIpPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHMIO
3HAaHUW B PA3IUYHBIX y4YEOHBIX CUTYyallUsX, a TAaK)K€ B peajbHBIX XU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C XuUMHUEH. B mporpamme mno XMMuM NIpeIMETHbIE PE3ylbTaThl MPEACTABICHBI 110
roJiaM U3y4eHusl.

10 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUs») OTPakKaroT:

c(OpMUPOBAHHOCTh IPEACTABICHUI: O MECTe M 3HAYEHMHM OPraHUYECKOM XHMHHM B
CUCTEME €CTECTBEHHBIX HayK U €€ PO B 00ECIIEUEHUN YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA B
peluieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYeCKOM M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEIMIIMHBI, CO3JaHHH HOBBIX MaTEpPHaliOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIeUeHUU
paIoHaIBHOTO TPUPOJIONIONF30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATarOIINe
NOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIPO M OJIEKTPOHHas 00ojoYka aroma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aToMa, TMOpHUIM3alus aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKast CBS3b, MOIIb, MOJISIpHas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIM CKEleT,
GbyHKIIMOHAIbHAS TPYMIa, pajuKkan, CTPYKTYpHbe (GopMyinbl (pa3BEPHYTHIC, COKpaLIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi W TPOCTPAHCTBEHHAas (reoMeTpuueckasi, ONTHYECKas),
M30MEpPbI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJIOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHUS] W TPEBpAIlIEHUsS DSHEPTUH TPH XUMHUYECKHX PpEaKIUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllhUe B OCHOBE TMOHHUMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MeEXaHU3Max
XUMUYECKUX PEaKIUd, TEPMOJWHAMUYECKHMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKAHHUs, O B3aUMHOM BIIMSHUM aTOMOB W TPYII aTOMOB B MOJIeKyJaX (MHAYKTHBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dbakronoruueckue cBeqeHUS O CBOMCTBAX,



COCTaBe, MOJYYEHUHU U 0€30MaCHOM HCIOJIb30BAHNN BaXKHEHIINX OPraHUYECKUX BEILECTB B OBITY
U TPAKTHUYECKOW JEATENbHOCTH YeJIOBEKa, OOIMMX HAy4YHbIX NPUHIMIAX XHUMHYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJIA, IepepabOTKu HePTH);

c(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE ITOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) ()OPMYJI OPIraHUYECKUX BEILECTB;

COCTaBIATh ypPaBHEHUS XHUMHUYECKHX pEaKkUMid M  pacKpplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEICTBOM COCTaBJIEHUS  3JIEKTPOHHOIO
OanmaHca 3TMX peakuuid, peakuuil HOHHOro OOMEHa IyTEM COCTaBIEHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUH;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB U1 WJUIIOCTpAlUU HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh NIPUHAIJIEKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONPEeIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAJIHHBIE HA3BAHUS
JUISL  OT/AEIbHBIX TPEJCTABUTENEH OpPraHWYeCKUX BELIECTB (STWJIEH, AaleTWJIEH, TOIyoll,
[JIMLIEPUH, STWICHIJUKOIb, (eHos, (opMalbleruj, aueTaabAeruj, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, NaJIbMUTHUHOBAs KHUCIOTHI, TJIUIMH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OpMUPOBAHHOCTh YMEHMsI ONPEAENATh BHJ XHUMUYECKOW CBSI3M B OpPraHUYECKUX
COEMHEHUX (KOBaJICHTHAs! U UOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHUS INPUMEHATh IOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AJlbJETH/IOB, KETOHOB, KapOOHOBBIX KHCIJOT, NMPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OETIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJMCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIUX
XUMHYECKHUX PEAKINH C UCIIOJIB30BaHUEM CTPYKTYPHBIX (OPMYIL;

c(OpMUPOBAHHOCTh yMEHHS TMOATBEPXAAThb Ha KOHKPETHBIX NpUMEpax XapakTep
3aBHCUMOCTH PEAKI[MOHHOM CIIOCOOHOCTH OPraHUMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OPMHPOBAHHOCTh BIQJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpAlM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYHUHHO-CJIEICTBEHHBIX CBSA3€H — /JIsl U3yUEHUsl CBOMCTB BEILIECTB M XUMUYECKUX PEaKInii;



c(OPMHPOBAHHOCTb YMEHHM: BBIABIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C IOHATUAMU U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTEpUaIbHOIO €AMHCTBA MHUpPA, UCIOJb30BAaTh CUCTEMHBIE 3HAHUS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, HMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmynam u
YPaBHEHHUSIM XUMHUYECKUX PEaKIUil C UCIOJb30BaHHMEM (PU3MUECKUX BEIUYMH (Macca, 00BhEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPAKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO0 M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHusl, IJIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3HPOBATH, aHAIU3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
YeJIOBEKa, CBS3aHHON C IepepalOTKOM BEIIECTB, HCIOJIb30BATh IMOJNYYEHHBIC 3HAHUA JUIS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAILUMX OpPraHMYECKHX BEILECTB,
pelleHHe »HKCIEpPUMEHTAJIbHBIX 3a7ady 110 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofieHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JIaOOpaTOpHBIM
o0opynoBaHueM, (opMyIupoBaTh LElb HCCIECIOBAHUA, NPEACTABIATh B pa3iIMyHOU (opme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coONIIO/IaTh TpaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO MOBEIEHHSI B OBITY W TPYIOBOM
NEeSITEIbHOCTH B LEISIX COXPAHEHHUS CBOErO 370POBbs, OKPY)KAOLIeH NpUPOJHOM cpelbl U
JOCTH)KEHUS €€ yCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIEIIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAJTM3UpPOBaTh  LI€JI€COO0pPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi uH(popmanuu, MHTepHET M Jpyrue), KPUTHUYECKH aHATU3UpOBaTh XMMUYECKYIO
uHpoOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C MOCTABICHHOW y4eOHOMH
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas W HeOpraHudecKas XUMHsD»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEILICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M NHIIEBOW O0e30MacHOCTH, B PAa3BUTHUM MEAWIUHBI, CO3JAaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOIHOM Cpee;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, MEKTPOHHAsI 000I04YKa aTOMa, S-



, p-, d-aromHBIE OpOWTaNM, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroMa, THOPUAM3AIINS
ATOMHBIX OpOWTaneil, WMOH, MOJEKyJa, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEIHLHOCTh, CTENEHBb
OKHCJICHUSI, XUMHYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKas PEelETKa, XUMHUYECKas PEaKiHs, pacTBOpP, AJIEKTPOJUTHI, HEIICKTPOIUTHI,
SJIEKTPOJUTUYECKA  JUCCOLMAIMs, CTENeHb JAUCCOIMAllMM, BOJOPOJHBIM  MOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKOM
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUUYECKOU
qucconuanuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl BEIECTB,
3aKOH COXPAaHEHUs W MPEBpAICHUS SHEPTUU NMPU XUMUUYECKUX PEAKIMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUs, JEXKAIMe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XMMHUYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJICKYJIIPHOM W  HAJMOJIEKYJSPHOM YypPOBHSIX; TIPEACTABICHHS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
MpPOTEKaHUs, O XHUMHYECKOM pPABHOBECHH, pacTBOpaX W  JHCIEPCHBIX CHUCTEMax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMHUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEPHbIC MPU3HAKU TOHATUM, YCTAaHABINBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEIIIECTB U UX MPEBPAILICHUH;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JUJISI COCTABIICHMS
dbopMys BEHIECTB W YypPaBHEHUH XHMMHUYECKHUX pPEaKIHMi, CHUCTEeMATHUYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalIbHbIE HAa3BAHHS OT/IEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BHUJI XMUMHYECKOM CBS3M (KOBAJICHTHAsl, MOHHAs, METAJTUMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPHUCTAJUIMYECKOW PEIETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBY, XMMHUYECKHE PEaKIMU MO PA3NUYHBIM MPU3HAKAM (YUCIY U COCTaBY pEarupyromux
BEIIECTB, TEIJIOBOMY J3(PQEeKTy peaklud, H3MEHEHHUIO CTEleHeH OKHUCICHHUS DJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajlu3atopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHUS W
KPUTEPUU JJI KIaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHiA;

c(OpMUPOBAaHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuommueckoit cucremsr JI.H.
MeHnneneeBa, UCHOJIb3YysI TMOHITHUS «IHEPTETUUYECKUE YPOBHU», «IHEPreTUUECKUE MOAYPOBHU»,
«S-, p-, d-atomHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKHUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB M WX
COEMHEHMH 10 nepuojaM u rpynmam llepuoanueckoit cucremsl . 1. MeHnneneeBa, BaleHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHMM: XapaKTepH30BaTh (OMUCHIBATH) OOIIHE XUMHYECKHE
CBOICTBa BEIIECTB PA3IMYHBIX KJIACCOB, NOATBEP)KJIATh CYLIECTBOBAHHE TI€HETUYECKOW CBSI3U
MEXly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPECTBOM COCTABICHHS JICKTPOHHOTO OajlaHca 3THX PEaKIHii; peakiuii HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4y€TOM MX DHEPreTUUYECKUX XapaKTEPUCTHUK, XapakTep H3MEHEHUsI CKOpPOCTHU
XUMHYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIECHUs
XUMHYECKOI0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3jaelicTBuid (mpunuun Jle latense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XMMUYECKHE PEAKIINH, JIKAIINE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00PAa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TIONb3a,;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
OpUpoabsl  — HaONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAaHUHM BEUIECTB W JJs1 OOBSICHEHUS XUMUYECKUX SIBICHHI,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKa U B IOBCEHEBHOM KU3HMU;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
MPEJCTAaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB Mg 0ojJee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM MIOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM 00bEMY OJHOIO U3 YHYaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
NPOJYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEUIECTB JIaHO B BHUJE PacTBOpa C ONpPEEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B H30BITKE (MMEET MPHUMECH); J0JIU
BBIX0/JIa MMPOJYKTA PeaKLUU; 00bEMHBIX OTHOIIEHUI ra3os;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBAaTh U MPOBOJUTH XMMHUYECKHM
AKCIIEPUMEHT (IIPOBE/IEHUE peaKuii HIOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI HHINKATOPOB,
U3y4eHHE BIUSHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOM peakiuu, pelieHue
AKCIIEPUMEHTAJIBHBIX 33/a4 1o TemMaMm «Mertamib» U «Hemertannel») ¢ coOmogeHueM IpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMHM U JabopaToOpHbIM 00OpyAoBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOJIOIATh MPaBUJIa TOJIB30BAHUS XUMUYECKON MOCYI0N U
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUECKH IIe1eco00pa3Horo
NOBEJCHUA B OBITY M TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHHUS CBOETO 3/0POBbS,
OKpYKarollel NPUPOJHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHYECKOIO JEHCTBHUSI HA KUBBIE OPraHU3Mbl OIPEACIIEHHBIX HEOPTraHWYECKHUX
BEIIIECTB, TOHKMMas cMbIc nokazarens [TJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOU
3a/1a4en.
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2.2 Mertabl 23 2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpenMer 1 3HaYE€HHE OPraHUYECKOM
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYEeCKUX COCTUHEHUI

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yriepoa

XI/IMI/I‘-IGCKaH CBA3b B OpFaHHqGCKHX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (eKTHl B MOJIEKYJIaX OPraHUYEeCKUX
COeTMHEHNN

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homernkinarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

11

dusnyeckue U XUMUYECKHE CBOWCTBA
aJIKaHOB

HaxoxnaeHnue ankaHoB B Ipupoxac.
CriocoOsbl MNOJIY4YCHHA U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYIECKUX CBOHCTB, CITOCOOBI
HOJTyYEHHS U IPUMEHECHHUE

13

14

15

Pemenne pacdy€THbIX 3a/1a4 HA
orpezesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYEeCKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAIIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
bopmyna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

®u3nyecKue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




Crioco0bI mostyueHust 1 IpUMEHEeHNE

16
QJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "ITosrydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenue pacu€rHbIX 3a7a4 Ha

18 OTpeIeTICHUE MOJICKYJIIPHOI (hOPMYITBI
OpPraHUYeCcKOro BEUIecTBa
AJKanueHsbl: CONpsHKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
OCOo0EeHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CriocoObI mosTydeHus 1 IpUMEHEHNE
QJIKaTUCHOB
AJKUHBI: TOMOJIOTHYECKUH psiJl, 001as

99 bopmya, HOMEHKIATypa, MEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢buznyeckue cBoicTBa

23 XVMMHYECKUE CBOKCTBA AJIKUHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNe
QIKMHOB

26 Pemrenne 3agad: pac4€rsl 10 YpaBHEHHIO
XUMUYECKON peaKknu

97 Cucremaru3zaius 1 0000IIeHHe 3HAHUH 110
TeMe

28 ApeHbI: TOMOJIOTUYECKUH PsiJI, 00IIIast




dbopMyna, HOMEHKIIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIIeHUs
XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOSANHCHHUS, OKUCIICHHE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB
CTHpOJIa
Pemenne pac4€THbIX 3314 HA

32 orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OpPraHHYECKOTo BEIIecTBa

33 CriocoObI mosTydeHus 1 IpUMEHEHNE
apeHoB

34 ['eneTnueckas cBSI3b MEXAY pa3IMUHBIMU
KJIaccaMH YIJIeBOJOPOIOB
Pacuérel Mo ypaBHEHHSM XUMUYECKHX

35 peakuuii. CucremaTtusanus u 06001eHe
3HAHUMU 110 TeME

36 [Ipuponansiii ra3. [lonytHeie HeQTAHBIE
rassl

37 KamMeHHbIit yronb U IpoyKThl €ro
nepepadboTKu
Hed1b 1 ciocoOsI e€ nepepaboTKH.

38 [IpumeneHne NpoayKTOB NepepadoTKU

HePTH




39

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJracCaMH yIrji€BoJOpOJ0B

40

41

42

lNanorenonpou3BoAHbBIE YTIIE€BOAOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIIHI
3aMCIICHHS TajoTrcHa

JleWicTBue miemouei Ha

TaJIOr€HIIPOU3BOAHBIC. BSaHMO,Z[efICTBHG
JUrajJorcHaJJkaHoB ¢ MarHu€M M IMHKOM

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
pazneny "Yriaesogopoas”

43

KonTtponpsHast pabora o Teme
"VrneBonopoast"

44

[TpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHUH psill, oOmmas popmyia,
CTPOEHHUE MOJIEKYJI, H30MEPHS,
HOMEHKJIaTypa, Kiaccuduxanms,
¢duznyeckue cBoicTBa

45

46

XHUMHYECKHE CBOMCTBA MMPpEaACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upbl: HOMEHKIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

48

49

MHOFO&TOMHI)IG CHI/IpTI)II OTUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, HUx q)HSquCKI/Ie U XUMHNUYECCKHUC
CBOMCTBA

CriocoObI nostyyeHus 1 IpUMEHEHNE




MHOI'0OAaTOMHBIX CITUPTOB

@DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE

50 .
cBoiicTBa. TOKCUYHOCTH eHOIa

51 Xumudeckue cBoicTBa (heHoma

59 CriocoObI mostyueHust 1 IpUMEHEHHE
denona
[TpakTuueckas padora Ne 2. Pemenue

53 IKCIEPUMEHTAJIBHBIX 33124 110 TeMe
"CriupThl 1 peHObI"

54 Cucremaru3zaius u 00001IeHUE 3HAHUH 110
TeMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHUE PSI/IbI, 001mas opmyia,
U30MEpHs 1 HOMEHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: (U3HUECKUE
CBOWCTBA; PEAKINH MTPHCOCTUHEHHUS

57 Peakiuu okuciaeHus 1 Ka4eCTBEHHbBIE
PEaKIuu allbJIeTHI0B U KETOHOB

58 CriocoOblI TOTy4eHUSs aTbACTUIOB U
KETOHOB
OHOOCHOBHEIE MTpEIeNIbHBIC KapOOHOBBIE

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJT

50 N3omMepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHEe CBOWCTBA

61 XVMUYECKUE CBOWCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap60HOBBIX KHUCJIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOTO0Opa3ne kKapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

64

65

66

[TonsiTHE O IPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

CrniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

CrnosxxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIII,
oOuras popmyna, U3oMepus U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemienne pacu€THbIX 3a/1a4: O YPABHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUUECKOTO
BEIIleCTBA

[TpakTuueckast pabota Ne 3. Pemenue
SKCHEPUMEHTAIBHBIX 33134 110 TEME
"Kap6onoBsie kucinotel. CiaoxkHbIe dPupH"
Kupsl: ctpoenue, pusndeckue u
XUMHYECKHE CBOMCTBA (THAPOIU3)

71

Oco0eHHOCTH CBOMCTB JKHUPOB,
COACPpKAIMMNX OCTATKH HECTIPCACIIBHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpoie

MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MooIlee Aeiicteue. Ilonsatue o

72 CHHTETHUYECKUX MOIOIIUX CPEICTBAX
(CMC)
['eneTnueckas cBs3b yIriaeBOJOPOJOB U

73 KHCJIOPOACOAEPKAILUX OPIraHNYECKUX
BEIIIECTB

74 Pacuérel o ypaBHEHUSM XMMUYECKUX
peakui

75 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
TeEMe
OO11ast XapakTepUCTHKA YTIEBOJOB U

76 KJIaCCHU(UKAIUS yIIIeBOJOB (MOHO-, TU-
HoJIMCaxapuabl)

77 MoHocaxapuapl: pU3NUECKUe CBONCTBA U
HaXO0XXJCHHUE B IIPUPOJIE

78 [TpumMeHeHme TIIOKO3bI, €€ 3HaYCHHE B
KHU3HEIEATEIILHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa, MajlbT03a U

79 nakTo3a. HaxoxaeHue B mpupoie u
NpUMEHEHHE JIMCaXapH]IOB
[Tonucaxapuabl: cTpoeHHE MaKPOMOJIEKYI,

80 ¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEeHHE

81 [TonsaTue 06 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemenune pacueTHbIx 3a/1a4 Ha

OMpeaACIICHNUE JOJIM BeIXOAa IMPOAYKTa




pPCakru OT TCOPECTUUCCKU BO3MOKHOI'O

83

84

CucreMmarusanys 1 0000IeHrE 3HAHUHN 110
pazzaeny

KoHTtponbHas pabota 1o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coenuHeHus"

85

AMUHBL: KTaccUpUKAIH, CTPOCHUE
MOJIEKYJI, oOmias hopmyiia, u3oMepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

86

87

88

XUMHYECKUE CBOMCTBA ann(aTuaecKnux
aMUHOB

AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUIMHA

CriocoObI mosTydeHus 1 IpUMEHEHNE
ann(paTUIEeCKUX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

90

91

92

XHUMHUYEeCKHE CBONCTBA aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOIJIU3 TIENTHIO0B

benku kak npUpoaHbIE TOJIMMEDHI;
CTPYKTYpHI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30Tcoz[ep>1<a1une TCTCPOUUKIINICCKUC
COCAMHCHUS. HYK.]'IGI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHHUEC U OnoJiornyeckas POJb




94

[IpakTuueckas padora Ne 4. Pemenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coenuHeHun"

96

KonTtponpsHast pabora o Teme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/IbI UX CUHTE3a —II0JIMMEPU3ALIHS U
IIOJIMKOHICHC AU

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

OnacToMepsl: HaTypalbHbIN
CUHTETHYECKHE KaydyKu. Pe3nHa

100

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunreTnyeckue. [lonumepsl cnenuanbHOro
Ha3HAYECHHUS

101

102

[Tpaktuyeckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"Pacnio3HaBaHue maacTMacc U BOJIOKOH"

O000111eHHE U CUCTEMATU3ALMS

M3Y4YEHHOT'O MaTepuaa 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"




OBIIEE KOJIMYECTBO YACOB 110

102
I[TPOT'PAMME



11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
aneMmeHT. M30Torbl
5 CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YHUCIIA
3 Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1
p-, d-, f-a;memeHTHI)
4 Pacrnipenenenue 31€KTpOHOB 110 aTOMHBIM 1
opOuTaIsIM
DNEKTPOHHBIC KOH(UTYpAITH ATOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIIN HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMUYecKux aneMmeHnToB /1. U. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIOKHBIX BEUIECTB MO TPYIIAM U
nepuoiaM
9 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO 1




TEMEC

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKkyispHbie
B3aNMOICUCTBHSA

BaneHTHOCTE U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPhI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCIUHCHUAX: COCTAB U HOMCHKJIATypa

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTAJNINYECKUX PEILETOK U CBOMCTBA
BEIIIECTB

14

15

16

[ToHsATHE O AUCTIEPCHBIX CUCTEMAX.
IIpencraBnenne 0 KOIOUAHBIX pacTBOPax
VcTrHHBIE PacTBOPHI: HACHIIIEHHBIE U
HEHACBIILEHHbIE, PACTBOPUMOCTb.
Kpucramnornaparst

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4 ¢ MCOab30BaHUEM TTOHATHI
""MaccoBast J10JIs1 pacTBOPEHHOTO BelecTra',
"MoJsipHasi KOHUEHTpaus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB
Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110
TeEME




20

21

22

KonTtponsHas padora o temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
snemeHnToB JI. 1. Menpneneena", "Crpoenne
BemecTBa. MHOroo6pasue BemniecTn"

Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKOW M OPraHUuYeCKON XUMUU.
3aKOH COXpaHEHHS MaCChl BEILIECTB; 3aKOH
COXpaHEHUs U TIPEBPALICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3 (HEKTh XUMUYECKUX PEaKIUii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peaKIuil 1 TePMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMUYECKOH peakiuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u kaTanuzaropsl

I'omoreHHsIe U IFETCPOrCHHBIC PCAKIINN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3inyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOM peakiun"

OOpatuMble 1 HEOOpaTUMBbIE PEAKIINH.
XHUMHYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX (GaKTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

OnexTponauTHueckas aqucconuarus. CuibHbIe
U cinabpie IeKTpoauThl. CTeneHb




Jucconruanuu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bonmopoansrit mokazatens (pH)
pactBopa

31 I'maponus coneit. Peakiuu, mpotekaronme B
pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHYECKHUE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeWme OKUCIUTENH U
BOCCTAaHOBUTEIIHN

34 MeTto/1 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIEKTPOIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

38 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeMe "XuMHUYecKue peakiuu'

39 KonrtponsHas padorta no teme "Xumuueckue
peakiuu"
[Tonoxenue Hemetaos B [lepuoanueckoit

40 cucTeMe XMMUYeCKUX aieMenToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue CBONCTBA HEMETAIIJIOB

41 AmIoTponusi HEeMeTauIoB (Ha IpuMepe

KHCTIOpoJia, cephl, hocdopa u yriaeposaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napu bl
["anorensl: HaX0X/IEHUE B IPUPOJIE, CIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBa
I"anorenoBoiopoabl. Baxkneiue

44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS
raJlOTeHOB
JlabopaTopHble U MTPOMBIIITICHHBIE CIIOCOOBI

45 nonyueHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCTUHEHHI
[IpakTuueckas padora Ne 4. Pemenue

46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"T"asnorens”
Kucnopon: naboparopHeie u

47 MPOMBIIIICHHBIE CIIOCOOBI MTOTyYSHHUS,
¢duznueckue U xumudeckue ceorcTra. O30H.
[TpumMeHeHHe Kuciopoia 1 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuvHbIX TUTIOB
Cepa: Hax0XJIeHHE B PUPOJIE, CTTOCOOBI

50 TOJTy4YeHUsI, PU3NIECKUE U XUMHYECKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnopopaconepxamme coeTnHEHHSI CEPHI.
OcoOEeHHOCTH CBOMCTB CEPHOM KHCIOTHI

53 [TpakTrueckas padota Ne 5. Pemenue

JKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe "Cepa u




eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

54 MOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepsxaiue coequHEHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COCMHEHUH.
A3oTHBIE yi0OpeHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

o7 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopcoaepxaiine
kucnotbl. Comu pochopHO KUCTOTHI

59 [Tpumenenne dhocdopa u ero coeTMHEHUH.
®dochopubie ynoOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXoXJeHHE B IPUPO/JIE,

61 AJIJIOTPOMNHbIE MOAUPUKALNH; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxkcun yrinepona(ll), Of(CI/II[ yraepoaa(1V),
yroJjibHast KUCJI0Ta U €€ colln

63 Pemenne 3a1a4 pa3muyHBIX THIIOB
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObI

64 MOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHUeBas KHCIIOTa,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.

66 CrekIi0, ero MmoJiyueHue, BUIbI CTEKIIa

67 Pemenue 3aay pa3nu4HbIX TUIIOB

68 CucreMmaru3anus 1 0000IeHNe 3HAHUH 110
teme "Hemeramnnr"

69 KoHntpoinbnas padota mo teme "HemeTammbr"

20 AHanm3 pe3yinbTaToB KOHTPOJILHOW PaObOTHI,
KOPPEKIHsI OIUO0K
[Tonoxxenne metamios B [lepuoguueckoit

71 CHCTEME XMMHUUYECKUX DJIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB

79 OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MetaioB. Kopposust metannos

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psil HAMPsHKEHUN

75 MeTansoB. O01mue crnocoObl MOTyYeHHS
METaJIJIOB
OO6mas xapakrepuctuka metayion |A-
rpynnsl [lepuoanueckoit cucTeMbl

76 XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nonyueHue, GU3ndecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 O6mras xapakrepuctika MetaioB |A-

rpynns! [Ileproanueckoit cucTeMbl




XUMHUYECKHX DJIEMEHTOB. Marauii u

KaJIBIIWIA: TTOJTy4eHre, (GU3nIecKue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUMN

78

79

80

JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pUMEHEHUE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTuueckast pabota Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTasuibl IJIaBHBIX OArpynn"

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHsIx noarpymi (b-rpymm)
[Tepuonuueckoil cuCTEMbl XUMHUECKUX
3IIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COC,Z[I/IHGHI/II\/'I, HUX IPUMCHCHUC

85

Baxwueiimme coeMHEHNs] MapraHia.
Ilepmanranat kaius, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

87

dusnueckre 1 XMUMHUYECKHE CBOICTBA JKejle3a
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIaBOB JXKelle3a

du3nyeckrue U XMMHUYECKHE CBOMCTBA MEIH U




€€ COCIMHEHUM, UX IPUMEHEHHE

duzndyeckre U XUMHUYECKIE CBOMCTBA OWMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 9KCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe
"Mertasuibl T0OOYHBIX TTOArPyIT"

90 Pemenue 3aay pa3nu4HbIX TUIIOB

01 O06001IeHre U CUCTEeMAaTH3AIHS H3YYEHHOTO
Martepuaina o teme "Mertanibr"

92 KoHTtpoinbHas padora o teme "Mertamibt"

93 AHanm3 pe3yinbTaToB KOHTPOJIBLHON PabOTHI,
KOPPEKIHsI OMUO0K
Ponb xumun B obecrieueHUN yCTOWYMBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsatue o
HAYYHBIX METO/aX MCCIIEIOBAHNUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN

95 XMMHUYECKOT0 IIPOU3BO/ICTBA.
[TpoMbInIIeHHBIE CTIOCOOBI MTOTYYEHUS
Ba)KHEUIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKpYXKaromei
CpeZbl M €ro MOCIEICTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBa

08 Xumus . Ponb xumun B o0ecrieueHIN
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumus




XuMHs B CTPOUTENBCTBE. BaskHeiue

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepuabl
101 XuMus B CEINBCKOM XO35IMCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE y100peHus
102 CucreMmarusanys U 0000IeHNE 3HAHUI 110 1
TemMe
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



