rocyaapcTBeHHoOe OropKeTHOe 001eo0pa3zoBaTenbHoe yupekaeHrne CaMapcKoi 00s1acTi cpeHsis
obmeoOpazoBarenbHas mkoaa «O0pazoBarenbHbIN eHTp» uMeHH I 'epost Coetckoro Coro3a Bannmukuna MBana
JMutpueBnya c. AnekceeBka
MYHUIIMIAIBHOTO paiioHa AnekceeBckuit Camapckoii o0nactu

«PACCMOTPEHO na 3acenanuu xadeapol «[IPOBEPEHO» YTBEPXKJIAIO.
«EcTecTBO3HAHME)»
Pexomenyercs K yTBepKIeHUIO 3amecrturens aupextopa no YP: Jlupextop
IIpotoxkon Ne_ ot 2025 T. ®dypcosa B.A. Yepennukosa E.A.
PykoBoautens kadeapsr: Jlara: 2025 T.

IIpuxa3 Ne241-ox ot 29.08.2025 .

Moanucanxo: FOCYAAPCTBEHHOE BIO[PKETHOE N
OBLEOBPASOBATESIbHOE YYPEXXAEHNE CAMAPCKOW
OBNACTW CPEAHAA OBLLIEOBPA3OBATE/NBHASA LKOJA
"OBPA3OBATE/bHbIV LEHTP" UMEHW FEEPOA COBETCKOIO
COIO3A BAHUYKUHA MBAHA IMUTPUEBUYA C. ANEKCEEBKA
MYHULIMMANIBHOTO PAMOHA ANEKCEEBCKINIA CAMAPCKOM
OBJIACTU

DN: cn=FOCYJAPCTBEHHOE BIO[DKETHOE
OBLLEOBPA3OBATESILHOE YYPEXXAEHVE CAMAPCKOW
OB/IACTW CPE[IHAA OBLUEOBPA3OBATEIbHAS LWKOMA
"OBPA3OBATE/IbHbIV LEHTP" UMEHW FEEPOA COBETCKOIO
COH3A BAHVNYKMHA UBAHA IMUTPUEBUYA C. AJIEKCEEBKA
MYHULIMMANBHOIO PAMOHA ANEKCEEBCKNIA CAMAPCKOM
OBJIACTW, c=RU, 0=TOCY[JAPCTBEHHOE BIO[XXETHOE
OBLEOBPA3OBATEJIbHOE YYPEXXAEHWE CAMAPCKOW

OBJIACTU CPE[IHAA OBLWEOBPA3OBATE/IbHAA LUKOJIA
"OBPA3OBATE[bHbIN LIEHTP" UMEHW MEPOSi COBETCKOIrO
COIO3A BAHVUYKMHA MBAHA IMUTPUEBWYA C. ANIEKCEEBKA
MYHULMNAINBHOIO PAVOHA ANEKCEEBCKN CAMAPCKOU
OBJTACTW, email=obrazcentr63@gmail.com

[ata: 2025.09.26 16:30:45 +04'00"

PABOYAS IPOTPAMMA
(ID 7832721)

yueOHoro npeamera « XuMus. Yr1y0JIeHHbIH YPOBEHb»

st ooyvaromuxest 10 —11 kiaccos

¢. AiekceeBka, 2025



INOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMs (ernepalibHOM  00pazoBaTeNbHOMN
nporpammel cpeanero obmiero obpazoBanms(POIl COO), npencraBieHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM craHgapre COO, ¢ yuérom KoHuemniuu mnpernopaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MMPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit ®enepanuu Ha nepuon 10 2025 roga» (Pacmopspkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4eHHUS 3aHMMAET Ba)XXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanuzyeMoe B YCIOBHUSX AUPPEpEeHIUPOBAHHOTO, NPOPUIBHOTO OO0Yy4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIBHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHss B OpraHu3anusx mpodeccuoHanbHOro o0pa3oBaHUS, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XHUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJeH, cofepKaHus, pe3yIbTaTOB 00y4YeHHs U TPEOOBAHUN K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

e WH(POPMAIMOHHO-METOIMYECKAs, peaNn3alus KOTOPOH OOeCIeYnBaeT IMOIyYeHHe
MPEJICTAaBICHUS O LIEJsIX, COJep:KaHuU, oOmIeil cTpaTterud OOy4YeHHsI, BOCIIUTAHUS U
pasBUTHS 00YYAIOLIUXCS CPEICTBAMU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npoduns;

e  OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOoTopas Ipe1ycMaTpuBaeT orpeiesieHue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIILHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJIWYECTBEHHBIX M KAdE€CTBEHHBIX €r0 XapaKTEPUCTHK; IOAXOMOB K
(OpMHUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JOCTHXKEHUIM oOydaroluxcsi B paMKaX MTOrOBOH arTecTaluu B ¢GopMe €IUHOTrO
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

e YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/ECpkKaHME, 00s13aTeNbHOE ISl U3YUYEHUS
B paMKax OTAENbHBIX  Mpodumiel, NpeIycMaTpUBAaeT  pacOpeleNeHne U
CTPYKTYPHUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJIEp:KaTEeNbHBIM JIMHUSAM/pazesamMm
Kypca;

e JaéT MpUMEpPHOE pacnpeieieHne yueOHOro BpeMeHH, pEKOMEHIYEMOr 0 JIIsl U3Y4eHUs
OTJIEIbHBIX TEM;

e TMpeasiaraeT MPUMEPHYI0 IMOCIEA0BATEIbHOCTh H3Y4YeHMsI Y4eOHOTO MaTepuana C
Y4€TOM JIOTUKH ITIOCTPOEHUSI KypCa, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBS3EH;

e JAET METOAMYECKYID HHTEPIPETALMIO LeJIed M 3a7ad M3ydyeHUs IMpeaMeTa Ha
yriayOlI€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHErO
oOuiero oOpa3oBaHMs, COAEPKATEIILHON XapaKTEPUCTUKH IUIAHUPYEMBIX pE3yJIbTaToOB
OCBOCHMSI OCHOBHOH 00pa30BaTEIbHOM MpOrpaMMbl CpeAHEro oduero oOpa3oBaHuUs



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

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XHUMHUHU MPEILyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaEéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHOW COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO MPpOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxkeHusmMu DPIOC COO o HazHayeHUH
npeaMeToB 0a30BOro U yriyOJIE€HHOTO ypoBHEH B cucteMe auddepeHunpoBaHHOro o0y4eHus Ha
YPOBHE CpeHero obiiero o0pa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM MOJyYEHUs XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIMTUIMH B By3aX M OpraHU3alMix cpeiHero npodeccuonanbHOro oopaszoBanus. B aToii cBs3u
U3y4YeHHE TMpeaMeTa «XUMHUS» OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHHe U
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
onpeneneHubIil mpoduiib 00ydeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEAYIOMIETO MOJTYyYSHUS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CpeJHEro O0IIero 0oO0pa3oBaHUs H3YYEHHE IpeaMeTa «XHUMHUSD)
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIIuXcs,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HMMEIOMIUX  MEXIUCHUTIITMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBmsiromiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alliu COJIEp)KaHUs 3THX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojioxeHuss @PI'OC COO o pazanuusx 6a30Boro u
yray0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMUS) COCTABIISET COBOKYIMHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIMXCSA K 0a30BOMY
YPOBHIO M3yd€HUsS IpeAMETa. JTa CHUCTEMa 3HAHUHM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  [IO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIui  00BEM
(dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa obecredeHa
BO3MOXXHOCTh 3HAYUTENBHOTO YBEIHYEHHS O00bEMa 3HAHUNM O XHUMHUYECKUX DIEMEHTaX U
CBOICTBaX UX COEAMHEHUN Ha OCHOBE PACIIMPEHUS M YrIyOJeHHs MpEeACTaBICHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOUYKH 3pEHUS] XUMUYECKOW KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepuoanueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKHM 3pEHHS] SHEPreTHUECKUX W3MEHEHUH Npu e€ oO0pa3oBaHMU M pPa3pyIIEHUHU, a TaAKXKE C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHue THUNOB peakIUil JOMOJIHAETCS
(dbopmMHpoBaHUEM NPEACTAaBICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
U PAcTBOPOB BEIECTB. B Kypce oOpraHMueckodl XMMHMHM IPU PACCMOTPEHMM PEaKLMOHHOMN



CITOCOOHOCTH COSMHEHUN yIeseTCs 0c000€ BHUMAaHUE BOMPOcaM 00 dJIEKTPOHHBIX A deKTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.

Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJEepKAaHHWE KYPCOB XMUMHHU YTIyOJIEHHOTO YpOBHS
M3YYEHHUS U1 KIAcCOB ompeaenéHHOro mnpoduis (rIaBHbIM 00pa3oM Ha HUX CTPYKTYpY H
XapakTep JONOJHEHUH K 00Iel crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npenMeTsl. Tak, Hampumep, B COJACPKAHHH TMPEAMETa I KIACCOB XHMHUKO-(DH3MYECKOro
npoduns 00bIIOe 3HAYCHHE OYyIyT MMETh 3JIEMEHTHI Y4eOHOTO MaTrepuaia 1mo oOmeidl XUuMHUu.
[Ipu u3yueHuu mnpenMera B JAHHOM cly4yae akLEHT OyneT craeiraH Ha OOIIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonekynsipHast Teopus B (HU3MKE), 3aKOHBI COXPAHCHHS MAaCChl W JHEPTUH, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, TIPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B 10 e Bpems B cofep:kaHuU MpeaIMeTa Ui KJIacCOB XUMHUKO-OHOIOrHUecKOro nmpodus
OonbIIMid yAETbHBIN Bec Oy/leT MMEeTh OpraHuyeckas Xxumus. B aToMm ciydae mpejocraBisieTcs
BO3MOXHOCTB JIJIs1 60siee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpPraHU3alny KIETKH 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 COCTaBE M CBOWMCTBAxX MpPEJCTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIECTB
CITy’KaT OCHOBOM JUIS M3YYEHHsI CYITHOCTH MPOLECCOB (POTOCHHTE3A, IBIXaHUS, TTHIEBAPEHHUSL.

B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIBITAa MPAKTUUYECKOTrO MPUMEHEHUS HAYYHbIX 3HAHUIN U3ydeHue mpeamMera
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0mactell «EcTeCTBEHHO-HAYUHBIC TPEIMETHIY,
«MaremaTuka u uHpopMmaTHKa» u «Pycckuil 3bIK U TUTEpATypay.

[Tpu uzyyenun yuyeOHOro mpeamera «XHUMHs» Ha YrIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOW JEATEIFHOCTH YeJOBeKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PelieHue 3Toil 3amaun Ha yriayOJE€HHOM YpOBHE HU3y4YESHHS
peaMeTa mpeArnoaraeT peajn3auio TakuX ene, Kax:

e (opMupoOBaHHE MPEICTABICHUA: O MAaTePHAIHLHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX

¥ TI03HABAEMOCTH SBJICHUH TIPUPOJIBI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaymeil ponu B 00ecleYeHNH YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA: B PEIICHUU
npo0JieM HKOJIOTMUYECKOM, SHEePreTHYecKod W MHIIEeBON OE30MacHOCTH, B Pa3BUTUU
MEJIMIIMHBI, CO3/J[aHWd HOBBIX MATEPHAJIOB, HOBBIX HCTOYHHUKOB JHEPTUU, B
o0ecre4eHn  paluOHAIBLHOTO MIPUPOIOTIOIH30BAHUS, B (dhopMUpOBaHUH
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YETIOBEKA, a TAKKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHOILIEHHSI K CBOEMY 310pPOBBIO U IPHUPOJIHON Cpesie;

e OCBOCHHME CHCTEMBl 3HAHMH, JIEKAIIMX B OCHOBE XHUMHYECKOM COCTaBIISIOIIEH
€CTeCTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAaMEHTAIBHBIX TOHATHH, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEACTABICHUI O CTPOCHHUU BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJUHAMHYCCKHX W KHUHETHUYECKHX 3aKOHOMEPHOCTSX IMPOTCKAHHS XUMHYECKUX
peaKIuii, 0 XUMUIECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMax, 00 00X
HAYYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e (QopmupoBaHue y O0OYyYarOMIMXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHUMHYCCKHX 3HAHUK JUIsI OOBSCHEHUS KIIOYEBBIX HICH W TpodiieM



COBPEMEHHOM XMMHH, IS OOBACHEHHMsS M IPOTHO3MPOBAHUS SIBJICHUH, HMMEIOLIUX
€CTECTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO peEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0€30I1aCHOCTH MOCJIEACTBUN OBITOBOI M MPOM3BOJACTBEHHOM [€ATEIBHOCTH YEI0BEKa,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJICTBOM, HCIOJIB30BAHUEM U IepepabOTKOMH
BEILECTB;

yrIyONieHHE TPEACTABICHUH O HAy4YHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
npUOOpETEHUs] YMEHUH OpUEHTUPOBATHCS B MUPE BEILECTB U 0OBACHEHHUSI XUMUUYECKUX
ABJICHUM, MMEIOIIMX MECTO B MPUPOLE, B NPAKTUYECKON JACATEIBHOCTH U
IIOBCEHEBHOM KU3HH.

B 1uane peanuzamuM TEpBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BUBAIOLIMX (YHKIUH
LEJIOCTHOW CUCTEMBI CpeJHEro oOIiiero oOpa3oBaHUsS MpPU U3YYEHUU IpeaMmeTa «XUMHUsS» Ha
yriayO0iIE€HHOM YPOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKUE LIeNU U 3a/1a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B I103HABAEMOCTH SIBJICHUM MPUPOAbI, YBAXKEHUS K
IIPOLIECCY TBOPUYECTBA B O0JIACTU TEOPETHMUECKUX W MPHUKIAJHBIX HCCIEIOBaHUM B
XUMHUH, (POPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALMM K OOYYEHMIO M IO3HAHUIO, CIIOCOOHOCTEM K CaMOKOHTPOII U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00IEUEIOBEUECKUX [IEHHOCTEMH;

pa3sBUTHE  TIO3HABATENIbHBIX  WHTEPECOB, HHTEIUIEKTYaJlbHBIX U TBOPYECKHX
criocoOHocTe o0yyaromuxcs, (POPMUPOBAHUE Yy HUX CO3HATEIIBHOTO OTHOLIEHUS K
caMO0OOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEITHOU
MpoECCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3/I0pOBbIO U OTPEOHOCTH B 310POBOM 00pa3e >KHU3HU;

dopMHpOBaHHE YMEHMH M HaBBIKOB pPa3yMHOI'O HPUPOAONOJIb30BAHUS, Ppa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NpUOOpPETEHHE  OIbITa  OOIIECTBEHHO-TIOJIE3HON
DKOJIOTUYECKOH JESATEINBHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /I 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

OPI'AHUYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer M 3HAYeHME OPraHUYECKOM XMMMH, TMPEICTaBIEHUE O MHOrooOpa3uu
OPraHUYEeCKUX COCIUHECHUM.

DJEKTPOHHOE CTPOCHHE aToMa YIJepoja: OCHOBHOE U BO30YKIEHHOE COCTOSIHUA.
BaneHTHblE BO3MOKHOCTH aTOMa yIjepoAd. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tunsl rubpuau3anuy aTOMHBIX opOuTaned yriaeponaa. MexaHu3Mbl 00pa30oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AaKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTalel, 6-
n-cBsi3u. OnuHapHas, ABOMHas M TpoilHast cBA3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJAX
opranunyeckux euects. [loHsaTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie U 3IeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. DbytiepoBa U coBpeMEHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJl. 3HAaUEHUE TEOPUU CTPOEHHUS OPTraHUYECKUX COEAMHEHUN.
MonekynsipHple W CTPYKTypHBbIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BEépHyTas, COKpall€HHas, cKeneTHas. M3omepus. Buasl H30Mepuu: CTpPYKTypHas,
IPOCTPAaHCTBEHHAs. JEKTPOHHbIE 3(PQEeKTsl B MOJEKyJdaX OPraHMYeCKUX COEIMHEHHH
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKIMOHATHLHON
rpynne. I'omonorus. I'omonorunueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcoOenHocT M KiIaccUpUKalusg  OpraHmyeckux  peakuuil.  OxkuciaurenpHo-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBpAILEHUIN: O3HAKOMIIEHHE C
o0pa3liaMu OpraHMYEeCKMX BEIECTB W MaTepualaMu Ha MX OCHOBE, OMBITHI IO MPEBpAILEHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHU4YECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. ['omonoruueckuii psji aakaHoB, obOmas (GopMysa, HOMEHKIATypa U U30MEpHSL.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKaHOB, sp3-rn6pnzlnsaunﬁ aTOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3HUEeCKUEe CBOMCTBA ATKAHOB.

XVMHYEeCKHEe CBOWCTBA aJIKaHOB: pEaKLUU 3aMEIIeHMs], N30MEpHU3aLIH, JErUIpUPOBaHMUS,
LIUKIU3aluy, THpOJM3a, KpekuHra, ropeHus. [lpeacraBneHune o MexXaHM3ME peakuui
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: U IPUMEHEHUE aJIKaHOB.

[uxnoankanpl. O0mast popmMyna, HOMEHKIAaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MasbIX (ILMKJIONPOMNAH, HMKIOOYyTaH) M OOBIUHBIX (LMKIIOMEHTaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocOoOBI MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxkensl. 'omonornyeckuil psj ajakeHoB, oOmas Gopmyia, HOMEHKIATypa. DJIEKTPOHHOE
M IIPOCTPAHCTBEHHOE CTPOCHHE MOJNCKYJ aTKEHOB, SP’-THOPHIM3AIMS aTOMHBIX OpOHTaeil
yriepoja, 6- U n-cBsa3u. CTpyKTYpHasi U TeoMeTpuueckas (Iuc-Tpanc-) usomepus. dOusznyeckue
CBOMICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKIUM IPUCOCAVHEHMS, 3aMEUICHHUs B -
MIOJIOXKEHUE TIPU JBOWHON CBS3M, NOJMMeEpH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U IPUMEHEHHUE aJIKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CrniocoObl MoTy4eHus U MPUMEHEHNE aJIKaIueHOB.

Ankunbl. ['oMon0ru4eckuil psii ankuHOB, oOmas GopmMylia, HOMEHKIATypa U U30MEpHUsl.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKHUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBIE peakii Ha TPOilHYIO0 CBA3b. CrOCOObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH30.Ia.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30J7a W €ro roMoJOroB: PEaKiuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAMKAIOB, KapOOKCUIBHOU, TUAPOKCUIBHOMH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrasle HedTsiHbIe Ta3bpl. HedTh u e€ mpoucxoxaenue. KameHHsli
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IUYHbIMU KJIACCAMH YIJIEBOJIOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJOTECHIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO pacTtBopa Iméinoud. Bzaumopeiictue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX MPEBpallleHUN: H3YydeHHE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pPacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHApY)XCHHE yriiepoja W BOJOPOJa B OPraHHYECKUX BEIIECTBaX,
NOJydeHHEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IjjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYJ
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YITIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
duznyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHUPTOB. BoAoponaHbie CBSI3U MEXAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HA OpraHU3M YeJIOBEKa.
CrniocoOblI 1osTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakuii HykJIeopuIbHOTO 3amerenus. JleiicTBue Ha opranu3M denoBeka. CrocoOb! MoTydeHus
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 MonydeHus W NpUMeHeHune (eHona.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJIarypa. PU3WYEeCKuEe CBOMCTBA ajbJETMI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OnHOOCHOBHBIE TpeJeNibHbIE KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KUCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peakuus STEepUPHUKAIUHN, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psa, obmas Gopmyna, uzoMepuss ¥ HOMEHKIATYpa.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJAEPKAIINX OCTATKU HEMPEIEIbHBIX )KHUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OOmass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpuOo3a.
dusnyeckue CBOMCTBA U HaxoxiacHue B npuponue. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbAETMIHON TIpYII, CIOHUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxapo3a, MajabTo3a U JlakTo3a. BoccraHaBnuparomue u
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJIMKOT€Ha U LeUioo3bl. (Du3nyeckue CBOMCTBA KpaxMana M IEeJUTHOJIO3BI.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOWCTBA IEJUTIOJIO3BL: THAPOIIH3, MOTydeHHe 3(pHUpoB 1eu1to03bl. IIoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKcrepuMEeHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U HUX IMPEBpAIllEHUI: pacTBOPUMOCTH
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOJACWCTBHE JTAHOJNA C HATPUEM, OKHUCIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEpUaIoB), KAUECTBEHHbIE PeaKlUy Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa riaoko3bl ¢ ruapokcuaom meau(ll), B3aumonencTBue Kpaxmaiaa ¢ HMOJIOM, PEIICHHE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHBIE U TpeTUuHble. CTpOCHUE MOJIEKYIL,
oOmas ¢opMmyina, u3oMepus, HOMEHKJIATypa U (pu3nMveckre CBOWCTBA. XUMHUYECKOE CBOMICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMaTtuyeckoro psjaa. CtpoeHue anwivHa. BzaumHoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennple peakunyn Ha aHwinH. CrocoOBl MONydeHHs] W MPUMEHEHHE amu(paTHYeCKHX
amuHOB. [losyueHne aHwIMHA U3 HUTPOOEH3011a.

AmMuHokucinotel. Homenkmarypa u  uszomepus. OThenbHbIE TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTUAHOMN CBsA3M. bruonornueckoe 3HaueHMe aMUHOKHUCIOT. CHHTE3 M TMIIPOJIU3
MENTHIOB.

benku kak mpuponnsle monumepbl. [lepBuuHasi, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHBbIE pEakluu Ha
OenKu.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHHs BEIECTB M MX IPEBPALLEHUI: pPacTBOPEHHUE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
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).



OKCIIEpUMEHTAIbHbIE METO/AbI M3YUYECHUS BEIIECTB U MX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3liaMd TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnsbie 3agaun.

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,
OIpe/EeNICHUE JI0JIM BBIXOZA MPOIYKTa PEaKLUU OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0me ecTeCTBEeHHO-HAyUHbIE TOHATHS: SIBICHHE, HAy4YHBIH (DakT, rumoresa, Teopus,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJICJINPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, (M3UYECKUE BEIWYHMHEI,
€MHULbI U3MEPEHUs1, CKOPOCTb, SHEPTHs, Macca.

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

['eorpacdusi: mose3Hble HCKOMAaeMble, TOTLIHBO.

TexHoIorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAaHUs, MOIOIINE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH aneMeHT. M3oronsl. CTpoeHNE 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHM U TOLYPOBHH. ATOMHBIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenencuue
AJIEKTPOHOB I10 ATOMHBIM OpOMTANISIM. OJIEKTPOHHBbIE KOH(QUIypalud aTOMOB HJIEMEHTOB
NEpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEIbHOCTD.

Ilepnonnueckuit 3akoH u llepuogudeckas cucremMa XHMHUYECKUX 23iieMeHTOB J[.M.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
AIIEMEHTOB C COBPEMEHHOW TEOpUEN CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyINIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMuyeckas cBsI3b. BUabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOM CBSA3M: OOMEHHBIN U JOHOPHO-aKUENTOPHBIA. DHEprus
U 1iuHa cBsa3u. [lonsgpHOCTh, HaNpPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM cBsA3U. KpaTHbie
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIpPHBIE B3aUMOACHCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

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

ITonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBineHne 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/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPIUU MPU XUMUUYECKUX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataan3aTropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnektponuTnueckas auccouuanus. CuiabHble U crnadble  2neKTpoiauThl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1enouyHas. BogopoaHbiid
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENNbHBIE peakiuu. CreneHb OkucieHus. OKUCIHTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTald3aTopa, MOJIEIH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

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).

Bonopon. Tlonydenne, ¢uznueckne M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeime KUCIOPOACOAEpIKAIUE COCIUHEHUS TaJOTreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
Ousnyeckue W XUMHUYECKHE CBOWCTBA W MPUMEHEHUE Kuciaopoga u 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 CEepHOM KHCIOTHL. llpuMeHeHue cepol u eé
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL [IpriMeHeHHe a30Ta U €ro COeIMHEHHIl. A30THBIC
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

VYriepon, HaxoxieHHUE B TMpupone. AJuioTpomnHblie Moauduxanuu. Puzndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble HaHOTPYOku. I[IpuMeHeHHMe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUI.

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 [leproanyueckoit cucreMe XUuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue pu3nyecKkue cBOMCTBA METAJLIOB.
[IpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA Pl HanmpsbDkeHUH MeTtauioB. OOmme crnocoObl  MOJTYyYEeHHS
METAJUIOB: THAPOMETAILTYPTHS, TUPOMETAILUTYPT U, dIeKTpoMeTauTyprusi. [loHsTHe 0 KOoppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka metamuioB |A-rpymmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuil u kanuii: nonydyenue, puandyeckrue U XMMHUECKHE CBONCTBA, IPUMEHEHUE
MIPOCTBIX BEIIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpynmer [leprogudeckoit cuCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii ¥ KanblMii: mModydeHue, (QU3WYecKue U XHUMHUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEILECTB U X coenHeHuI. 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 mnoOouHbix mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CUCTEMBI XHUMHUYECKUX JICMEHTOB.

Ou3nyecKkue U XMMHUECKHE CBOMCTBA XpoMa U ero coequHeHui. OKCUIBI U THIAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u auUXpoMarhbl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueiimme
coenuuenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTEbHBIE CBOWCTBA.



DuU3NYECKUEe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeJuHeHU. OKCUIbI, THAPOKCUIBI U
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. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETAJJIOB, TOpeHue cephl, Gocdopa, keneza, MarHUs B KUCIOPOJE, U3YyUEHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoued, KaueCTBEHHbIE PEAKIIMU 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€ coeTMHCHUS», «A30T 1 Pochop 1 uX coeTMHECHUD», «MeTaIlIbl TJIABHBIX MOATPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpoMBINIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTBus. Poib XuMuu B 00€CrieUeHUH SHEPTETHUECKOM 0€30MacHOCTH.

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

X¥MHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBku. Ponb xuMuu B oOecrieueHun
MIUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumus. [IpaBumiia 6e3omacHOTO
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

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

XumHus B CEIHCKOM X03siiicTBe. OpraHrdeckue 1 MUHEPAIbHBIE YA0OPEHUSI.

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

Pacuérnbie 3anaumn.

Pacuérter: mMaccel BemiecTBa WM 00bEMa Ta3oB MO WM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMA, KOJIMYECTBA
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€HHON MacCOBOM JOJEW pPacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOJM W MOJSIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

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



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHUHTE3, KiIacCU(pUKALUS, TEePUOJUIHOCTh, HAOMIOJIEHNEe, HW3MEpEHHeE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WICAIBHBIN Tra3, (QU3NYCCKUE BEITUYHMHBI, CIUHHIIBI
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 IKOCHCTEMAX.

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

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SHUCTBEHHOE ITPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX penaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBeTrcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPENENIEHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXcCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
NIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTABUTh LIEJIU M CTPOUTH KU3HCHHBIC
IUIaHBI.

JIMuyHOCTHBIE Pe3y/bTaThl OCBOCHUS INpeaMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpazk1aHCKOro BOCIIUTAHUS

OCO3HAHMsI O0YYAIOLIMMUCS 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 y4yeOHBIX M ITO3HABATENbHbIX 33/1a4, BHIMOJTHEHUN XUMHUYECKUX 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 M HAyYHOMY HAcCJIEIUI0 OTEUECTBEHHOU
XUMHU;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTENIbHBIX HaOII0NEHHH,
KPOINOTJIMBBIX IKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSTHHOTO TPY/Ja YYEHBIX U TPAKTUKOB;

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 OIIEHMBATh CHUTYyallud, CBS3aHHbIE C XHUMHUYECKUMHU SBIICHUSMH, 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 MOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbI 310POBbS:

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



coOIOIeHHsT TpaBWJI O€30MacCHOTO OOpaIleHHUs C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBON JESATEIbHOCTH;

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

OCO3HAHUS TOCJICACTBUI W HENMPUATHS BPEIHBIX IMPUBBIYEK (YMOTPEOJICHUS 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 3a7ad COLMAIbHOU
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 pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

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

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHUYECKH 11e71€cO00pa3HOro OTHOIICHUS K MPHUPOIC KaK UCTOYHHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

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

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHXKCHUM XUMUU JJI PEIICHHS BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIIed MPUPOJHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSATH UICOJIOTHH XeMOo(poouu;

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 OKpYyKaroleM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOM POJIM 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 YCTEITHOTO TPY/JAa U AKOJOTUYECKH KOM(POPTHOM KU3HHU KaXKIOTO WieHa
00111eCTBA;

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



aHaM3a W OOBSCHEHHS SIBICHHH OKPYXKAIOIIEro MUpPa M TPOHCXOISANIMX B HEM HM3MEHEHHIA,
YMEHHsI 1eJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

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

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iMyHbIX chepax mnpodeccuoHamTbHON
JESTSIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

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

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIMIMXCS MEXIUCUUIUITMHAPHBIC
(MeXmpeaMeTHbIE) OOIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh 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, UCCIIeI0BAaHUE, HAONIOICHNEe, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

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

CIIOCOOHOCTh ~ OOy4arolIUXCsl  HMCIOJb30BaTh  OCBOGHHBIE  MEXIUCIHILTUHAPHEIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepcallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU 1€ CTBUSIMHU.

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 ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJOTUYECKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHUM M yCTaHaBIMBAaTh KX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKHUX peaxunﬁ;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKIeHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,

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



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — @pU pElIeHUH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLIUN;

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

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBEACHMS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTE;

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

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHI U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

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

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((U3NYecKue M MaTeMaTHYeCKUe) 3HaKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHbLIC y‘-leﬁl—ll)le aelcTBUA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYX)AAaE€MOM TEMBI B X0JI€ TUAJIOTa U/UITU JUCKYCCHH,
BBICKA3bIBaTh UACH, (OPMYIMPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHLHO BBIMIOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C NPE3CHTALMENW PEe3yJbTAaTOB IMO3HABATEIBHON NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBITOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl 1O WCCICIOBAHHIO CBOWCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOro MpOeKTa, U (POpPMYITHpPOBATH BBIBOJBI MO pPe3yibTaTaM MPOBEIEHHBIX
WCCIICTIOBAHHM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYKICHUS U OOMEHA MHCHHUSIMH.



PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBJIATH CBOIO IIO3HABATEIIBHYIO JEATEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeularaéMplii arOpuT™M JIeHCTBUH IPU BBIOJHEHUU Y4E€OHBIX M MCCIENOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemIeHHs ¢ YyU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKLUAX;

OCYLIECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

NPEIMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOTPAMMBI 10 XMMHUU Ha YriayOin€HHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHENU(PUYECKHe Ui y4eOHOro mpeaMera
«XUMHsD» HaydHbIC 3HAHUS, YMEHHUS M CIIOCOOBI ICHCTBHI MO OCBOCHUIO, MHTEPIIPETALUU H
peoOpa30BaHUI0 3HAHHIMA, BHIIbI ACATSIBHOCTH 10 TMOJYYCHHUIO HOBOTO 3HAHUS M MIPUMCHEHHIO
3HaHUN B Pa3IIMYHBIX y‘-Ie6HI:IX CUTyallusaX, a TaKKC B PCAJIbHBIX JXWU3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 10 XMMHHU MPEAMCTHBIC PE3YJIbTaTbl IMPEACTABJICHBI I10
rojiaM U3y4eHHS.

10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckasi XUMHUs OTPaKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe M 3HAYCHHHU OPraHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ pOoJH B 00ECIIeUeHUN YCTONYMBOIO Pa3BUTHsI YEJIOBEUECTBA B
peuieHun MmpooJieM 3KOJIOTHYECKOM, YHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICUECHUU
paloHaIBHOTO MPUPOJIONONB30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS U OOLIEH KYyIbTYphI
YeNOBeKa, a TakKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJHON CpeliE;

BJIAJICHHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAs BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIPO M JJIEKTPOHHas 00ojoYka aroma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3allds aTOMHBIX
opOuTanei, WOH, MOJIEKYyJia, BaJCHTHOCTb, DJIEKTPOOTPHUIATEIHHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJISPHBI 00BEM, YIJIEPOJIHBINA CKEJET,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHas M MPOCTPAHCTBEHHas (TeOMETpUYecKas, ONTHYecKas),
MU30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOIA- U a30TCOAEpKalIUe
OpPraHUYECKHE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoaudeckuid 3akon [I. M. MenneneeBa, Teopusi CTpoeHUs
oprannyeckux BemecTB A. M. byrtnepoBa, 3aKoH COXpaHEHUsST MacChl BEIIECTB, 3aKOH
COXpAaHEHUSI M TMPEBPALEHUS DSHEPrUM NPH XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUH, MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE MOHHMAaHHUS
NPUYMHHOCTH M CHUCTEMHOCTHM XHWMHYECKHX SIBJICHUM; TIPEACTAaBICHUS O MEXaHU3Max
XAMHMYECKUX PpEaKUUid, TEPMOAMHAMUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTIX MX
MPOTEKaHUs, O B3aMMHOM BIIMSSHUM aTOMOB U TPYIIl aTOMOB B MOJIEKYyJax (MHAYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opueHTanTsl | 1 Il poxa); dakromornyeckue cBeIeHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIh30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY



U TPAKTHUYECKON JeATENbHOCTHM YEJIOBEeKa, OOIIMX HAay4YHbIX MPUHIUNAX XHUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOJIA, IEPEePadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISIBIATH XapaKTepHbIC MIPU3HAKH MOHATHHA, yCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHWYECKHX COECTMHEHUIA;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BAaTh XUMUYECKYIO CHMBOJIMKY JJISi COCTABJICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKHX BELIECTB;

COCTaBISITh ypaBHEHUS XHMMHUYECKUX pEaKUMid UM  pacKpplBaTb HUX  CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLIUH  IOCPEICTBOM  COCTABJICHUS  AJIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

U3TOTaBIMBATh MOJIEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB U WJUIIOCTpAlUM  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH PUHAIICKHOCTh U3YUYCHHBIX OPraHUIEeCKUX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONpeAeNEHHOMY KIIAacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUIA  OTACTBHBIX MPEJICTaBUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTWJIECH, TOJYOJI,
TJIMIEPUH, STWICHTIUKONIb, (EeHoN, (OpMAIBICTHA, AaleTajbJerull, AaleTOH, MypaBbHHAs
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TIUIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUA XWUMHUYECKOW CBSI3M B OPTaHUYECKHX
COeIMHEHUSX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BemecTB A. M. bytnepoBa st 00bsSCHEHUS! 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTE€pU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX NPECTaBUTENEH pa3IMyHBIX KJIACCOB OPTaHUYECKUX BELIECTB:
QJIKAHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJKAJUEHOB, AJKWHOB, apOMATHYECKHUX YTJIEBOJOPOJIOB,
CIUPTOB, ANBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTMHEHUH 1 aMUHOB, aMHHOKHUCIIOT, OEITKOB, YTII€BOAOB (MOHO-, TU- U TIOJMCAXapUIOB),
WITIOCTPUPOBATh TEHETUYECKYI0 CBSA3b MEXAYy HHMHU YPaBHEHHSMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLHUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh yMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX MPHUMEPAX XapakTep
3aBHCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTH W THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKH YTIJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
NO3HAaHUS — HaOJIOJEHUHM, W3MEPEHMH, MOJICIMPOBAHUM, DKCIIEpUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH OTH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHUSI MPUMEHSATh OCHOBHBIE  ONEpAIliM  MBICITUTEIHHON
NeSITeIbHOCTH — aHAIW3 W CHHTE3, CpaBHEHHME, O00OOIIeHHE, CHCTEMaTH3allhio, BbISBICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€i — 17151 U3YUEHUs! CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIIHIA;



c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MMOHATUIMU U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, HMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmynam u
YPaBHEHHUSIM XUMHYECKUX PEaKIUil C HCIOJIb30BaHHEM (PU3MUECKUX BETUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPAKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO0 M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHHUs, TNIOTHOCTU Ta3000pa3HbIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3HPOBATH, aHAIU3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
YeJIOBEKa, CBS3aHHOH C IepepalOTKOM BEIIECTB, HCIOJIb30BATh IMOJNYYEHHBbIC 3HAHUA JUIA
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  KUCIOPOJACOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHHe »HKCIEpPUMEHTAJIbHBIX 3a7ady 110 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofieHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JIaOOpaTOpHBIM
o0opynoBanueM, (opMyIupoBaTh LElb HCCIECIOBAHUSA, MPEACTaBIATh B pa3iIMyHON (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 CBOETO 37I0POBbs, OKpYXarolled MpUPOJHON cpelbl U
JOCTH)KEHUS €€ yCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO AEMCTBHSI Ha JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
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), KpUTUYECKH aHATU3UPOBATh XMMUYECKYIO
uHpoOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C MOCTABICHHOW y4eOHOMH
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas W HeOopraHudecKas XUMHsD»
OTPAXKAIOT:

c(OpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTePHAIbHOM €MHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y IT03HABAEMOCTH SIBJICHUM IMPHUPOJBI, O MECTE€ W 3HAYEHUM XHMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M TNHIIEeBOW 0e30MacHOCTH, B PAa3BUTHM MEAMLUHBI, CO3JaHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
MIPUPOIONIOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON Cpeie;



BJIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATAOIINE
MOHATHUS — XUMHUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIBL, JJIEKTPOHHAsE 000JI0YKa aToma, S-
, p-, d-aroMHBIC OpOMTAIM, OCHOBHOEC M BO30YXIEHHOE COCTOSHHS aTroma, THOpUIH3aLus
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJE€HTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XHUMHUYECKas CBs3b (KOBaJICHTHAs, HWOHHAsA, MeETaJIM4YecKas, BOJOpOJIHAs),
KpUCTAJJIMYECKAsT PEIIETKA, XUMHUYECKas PeakUusi, pacTBOpP, AJIEKTPOJIUTHI, HEJIEKTPOJIUTHI,
NIEKTPOJIUTUYECKAs  AUCCOLMALUA, CTENEHb JUCCOLMAlMU, BOJOPOAHBIM  ITOKa3aTellb,
OKHUCJIUTEJb, BOCCTAHOBUTENb, TEIUIOBOI 3(h(PEKT XUMHUUECKON peaklny, CKOPOCTh XUMHUECKON
peakiuu, XUMHUYECKOE paBHOBECHE, TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOIUTHYECKON
auccouranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpPaHEHHS MacChbl BEILECTB,
3aKOH COXPaHEHMs U MPEBpAlllEHUs] SHEPIMM IPU XUMHUYECKHUX PEaKLMAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUs, JIEXKAIIUE B OCHOBE NOHUMAHUS NMPUYMHHOCTH U CHUCTEMHOCTH
XUMHUUYECKHUX SIBJICHHUI; COBPEMEHHbIE NPEJCTABJICHHUS O CTPOCHHUM BELIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSX; IIPEICTaBICHHUS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX UM KHUHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
NpPOTEKaHUsA, O XHMHYECKOM DPaBHOBECHUM, pACTBOPAX U  JAUCHEPCHBIX  CHUCTEMAX;
(dakToJIOrMYecKre CBEJEHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHMIINX HEOPraHWYECKUX BELIECTB B OBITY M NPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA,
0o0LIMX HAYYHBIX IPUHIUIAX XMMHYECKOTO IPOU3BOCTBA;

c(OpMUPOBAHHOCTh YMEHHUIA: BBISABIIATH XapaKTepHbIe MPU3HAKU MOHATUN, YCTaHABIUBATh
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONKUCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHKY JJIS COCTaBIICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMUYECKUX PEAKIUil, CHUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHHS OT/ICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPENENSITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHX
DIIEMEHTOB B COEAMHEHMSX, BHJ XUMHUYECKOW CBSI3U (KOBAJIEHTHAs, MOHHAs, METaJUITMUecKas,
BOJIOPOJIHAS ), THIT KPUCTAITTMUECKOH PeIIETKH KOHKPETHOTO BELIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW peIIEéTKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBA3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCU(PHULIMPOBATh: HEOPraHMYECKHE BEIIeCTBAa IO HX
COCTaBY, XMMHMUYECKHE PEaKLMU IO PA3NIUYHBIM NPU3HAKaM (YUCILY U COCTAaBY pearupyromux
BEIIECTB, TEIUIOBOMY J3(QQEKTy peaklHuH, H3MEHEHUIO CTElEHEH OKHUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH, YYacCTHMIO KaTaju3aTopa M JApYrue); caMOCTOSTEIbHO BbIOMPAaTh OCHOBAHUS U
KPUTEPUU I KIacCU(PUKALNN U3YUYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHsI PACKpBIBaTh CMBICT Tiepuoauyeckoro 3akona J[. .
MenneneeBa W JEMOHCTPUPOBAaTH €ro  CHUCTEMATHU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHUYECKHX JJIEMEHTOB TMepBoro—uerBéproro mnepuonoB Ilepmomuveckoit cuctemst J[.U.
MenneneeBa, UCIOAB3Yys MOHATHS «IHEPreTUYECKHE YPOBHH», «IHEPre€THUECKUE TOJTYPOBHU,
«S-, p-, d-atomMHBIE OpOMTAIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPTETHUECKHE COCTOSHHS
aToMay; OOBSICHATh 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB XHMHMYECKHX DJJEMEHTOB U HX



COEMHEHUH 10 niepuojaM u rpynmam Ilepuoguueckoit cucremsl [. 1. MenaeneeBa, BaAJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;

c(OPMUPOBAHHOCTh YMEHHUU: XapaKTepU30BaTh (OMUCHIBATH) OONIME XHUMHUYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEXy HEOPTraHUYECKMMU BEILECTBAMHU C IIOMOLIbIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYITHOCTH: OKUCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuil MOCPECTBOM COCTaBJICHMSI AJIEKTPOHHOIO OanaHca 3TUX peakluil; peakiuuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS MX IIOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHH; peakiuit
TUAPOIIN3a; PEaKIUil KOMIUIEKCOOOpa3oBaHus (HAa MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA U
ATIOMUHHUS);

c(OpMUPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuMii ¢ y4€TOM HX DSHEPreTHYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHHsS CKOPOCTH
XUMHUYECKON PEaKIMu B 3aBUCHMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHUYECKOT'O PAaBHOBECHUSI 1O/]] BIUSHUEM BHEIIHUX Bo3nencTBuil (nmpuniui Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUYECKUE PEAKIINH, JIeKAIIHEe B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS] CEePHOW KHUCJIOTBHL, aMMHakKa, OOIIUMe Hay4Hble MPUHIIUIIBI
XUMHUYECKUX TPOU3BOJCTB; 1EJIECOO0Pa3HOCTh MPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0/Ib3a;

c(hOpMUPOBAHHOCTH BIAJICHUS CUCTEMOM 3HAHUI O METO/1aX HAyYHOTO MO3HAHUS SIBICHUN
npupoabl — HaOMIOJeHHe, U3MEpPEHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUs NPUMEHSTh 3TH 3HAHHS TPHU
AKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W ISl OOBSICHEHUS XUMHUYECKUX SBJICHHUM,
MMEIOIIHNX MECTO B IPUPOJE, IPAKTUUECKON JIEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEACTABICHUSIMU  JPYTHUX €CTECTBEHHO-HAYYHBIX TMIPEAMETOB Jisi 0oJjiee  OCO3HAHHOTO
MOHUMAaHUS MaTepUAIBLHOTO €IMHCTBA MUDA,

c(hOpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM MOHATUN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsT KOHIICHTPAIIUs»; MAcChl BEllecTBa UK 00bEMa rasza
M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WU 00BEMY OJTHOTO M3 YJACTBYIOIIUX B PEAKIIUU
BEIIIECTB; TEIJIOBOro d(pdekra peakiuu; 3Ha4eHUsI BOJOPOJHOTO MOKA3aTENsI pACTBOPOB KUCIIOT
U MIeNouel C M3BECTHOM CTENEHBI0 TUCCOLMAlMU; Macchl (00BEMa, KOMMYECTBAa BEIIECTBA)
MPOJIYKTa PEaKIMH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHUJIE PAaCTBOpA C ONpPEACIIEHHON
MaccoBOM Jl0JIed pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET NpPHUMECH); JI0JIU
BBIXO/Ia TIPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOIIIEHUH Ta30B;

c(OpPMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO TUIAHUPOBATh M MPOBOJIUTH XMUMHUYECKHIA
HKCIIEPUMEHT (MIPOBE/IEHUE PEaKIuii HOHHOTO OOMEHa, MOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPTaHWYECKHUX BEIIECTB, OMPEIETICHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHIAUKATOPOB,
W3y4YeHUE BIUSHHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKINH, PpeIIeHue
IKCIIEPUMEHTATBHBIX 33/1a4 1Mo TemMaMm «Mertamib» U «Hemeramnsl») ¢ coOMoAeHeM TPaBII
Oe30macHOTrO OOpaIieHus C BellecTBaMH U JabopaTOpHBIM 000pyAOBaHUEM, (HOPMYITHPOBATH
1eJh WCCICNOBAaHMS, TPEACTABIATh B pa3IMYHON (opMe pe3yabTaThl AIKCIEPUMEHTA,
aHAJM3UPOBATH U OIICHUBATH WX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM: COOTIOAATh MpaBUia MOJTH30BAHHUS XUMUYECKOW MOCYIOU U
nabopaTopHbIM 000pyIOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKILHUSIMU
MO0 BBIMOJTHEHUIO JIA0OPATOPHBIX XHWMHUYECKHX OIBITOB, 9JKOJOTHYECKH IeJIeCO00pa3HOro



MOBEJICHUSI B OBITY W TPYIOBOM NESITEIBHOCTH B IIEJISIX COXPAHEHHS CBOETO 3J0POBBS,
OKpYXKarollel NPUPOJHOW Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATh
OMAacHOCTh TOKCHYECKOTO JEHCTBUSI HA KUBBIE OPraHU3MBI OIPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, TOHMMAas cMbIci moka3zarens [1J1K;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IIEJICHANPABICHHBIA IMOUCK XHUMHUYECKOM
uH(pOpMAIlMK B PA3IMYHBIX HMCTOYHUKAX (HaydyHas W yd4eOHO-HAYy4Hasl JUTEepaTypa, CpelacTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYECCKH aHATH3UPOBATH XHUMHYECKYIO
uHpopmanuto, nepepadaTeiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOMH
3a7Ja4en.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOECHUS OPraHUYECKUX COeUHEHU A. M 8 bubmmorexa [JOK
' P P A S https://m.edsoo.ru/d69df650
byrneposa
Htoro no paznemny 8
Paznea 2. Yraesogopoasl
51 [IpenenpHbIe yIiIeBOAOPOIABl — AJKAHBI, 5 bubnuorexa [JOK
' LAKJIOAJKAHbI https://m.eds00.ru/d69df650
59 HenpenenbHbie yrieBogopoOIbl: aJKeHbI, 14 1 bu6mmoreka [IOK
' aJIKaIEHbl, aJTKUHBI https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2. A
3 POMATHYECKHE YTIICBOAOPOAEI (apeHE!) 8 https://m.edso00.ru/d69df650
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 bubnuorexa [IOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmuorexa [JOK
2. r 4 1
> ATOTCHIPOMIBOHLIE YTICBOAOPONOB https://m.eds00.ru/d69df650
Hroro no pazneny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 11 1 bubnuorexa [IOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHbie coeiMHEHUS: albIETHIbI 1

https://m.edsoo.ru/d69df650

bubmuorexa [JOK
3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuorexa [JOK
33 YTIeBOzEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepxkamue opraHudecKkue coe{uHeHust
bu6mmoreka [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. Benkn 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS
bu6mmoreka [IOK
5.1 BricokoMoneKkynsipHbIe COSIMHEHUS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
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11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM uudpoBbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 u [leproanueckas cHCTEMa XUMHYECKHUX 9 bubmorexa [JOK
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB /1. . Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 1 1 bubmmoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
13 AMMIHECKIC Pk 19 L 3 https://m.edso0.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoteka IIOK
21 Hemeraet 81 L 3 https://m.edsoo.ru/2dd57f24
bubmmoreka IIOK
2.2 M 23 1 2
Tt https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro 1o pasneny 9



https://m.edsoo.ru/2dd57f24
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ITPOBEPAEMBIE HA EI'D IO XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBaAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro o01Iero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIIOJIATAIOIINE MOHATHS (XMMUYECKUN DJIEMEHT, aTOM, HU30TOIIbI,
3JIEKTPOHHAs 000JI09YKa aToma, S-, p-, 0-3JIeKTPOHHBIC OPOUTAIH aTOMOB,
OCHOBHOE ¥ BO30YKIEHHOE COCTOSIHHEC aTroMa, WOH, MOJIEKYJa,
BAJIEHTHOCTD, ANEKTPOOTPHUIATEIILHOCTD, CTENEHb OKHCJIEHMS,
XUMHUYECKass CBS3b (G- WU T-CBSA3b, KpaTHBIC CBS3HM), THOpUIU3AIIMS
aTOMHBIX OpOWTaNei, KPUCTAIUIMYECKas pemeETKa, MOJIb, MOJISpHAS
Macca, MOJSpHBIH O00BEM, MOJSpHas KOHIEHTpalusi, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIUIOTUIPATHI, YTIIEPOTIHBIM
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKkai, HU30MEpbl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas, TeoMeTpuyeckas  (Iuc-,
TPaHCH30MEPHS), TOMOJOTUYCCKUI psia, TOMOJIOTH, YTICBOIOPOIbI,
KHCJIOPOJI- M a30TCOACPIKAIUE COCTUHEHHUS, OMOJOTHUYECKH aKTHBHBIC
BellecTBa (YraeBOIbl, KUPBI, OETKHU), MOHOMED, TOTUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COSIUHECHHUS, KPEKUHT, PHPOPMUHT, THITHI
XUMHYECKUX peaKIuid (OKHCIUTEIBHO-BOCCTAHOBUTEIIBHEBIE, JK30- U
SHAOTEPMHUUYECKUE, PeaKIIMi MOHHOTO OOMEHa, TOMO- U Te€TepPOreHHbIE,
oOpaTtumbie ¥ HEOOpaTHUMBIE), PACTBOP, AJICKTPOIHUTHI, HEITEKTPOIUTHI,
ANEKTPOJIUTHYCCKAS JAUCCOIUAIINS, CTEIICHb JTUCCOIMANNN, OKUCITUTEb,
BOCCTAaHOBUTENb, OJJICKTPOJIN3, CKOPOCTh XWMHYCCKOW  pEaKInu,

XHUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TCOPHUU W 3aKOHBI (Teopm[ XUMHUYCCKOro CTPOCHUA OPraHuYCCKHUX
BemectB A.M. BytnepoBa, Teopus 3IEKTPOJUTHUYECKON TUCCOLMALINY,
[lepuoanueckuii 3akon .M. MenneneeBa, 3aKk0OH COXpaHEHUS Macchl),
3aKOHOMCPHOCTH, CUMBOJIMUECKHI S3BIK XUMHHU, MHUPOBO33PCHUYCCKUEC
3HAHHUS, JIEKAIIUE B OCHOBE NOHMMAHUS MPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKHUX SIBICHHUH, COBPEMEHHBIE MPEACTABIECHUS O CTPOCHHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HA/IMOJIEKYJISIPHOM YPOBHSIX

NpCACTaBICHUA 0 MEXaHU3Max XUMHNYCCKHUX pealcunﬁ,
TEPMOANHAMHUYCCKUX n KHHCTHYCCKHX 3aKOHOMEPHOCTAX nux

IMPOTCKAHUSA, O XUMHUYCCKOM PABHOBECHHU, TUCIICPCHBIX CUCTEMAX



14

1.5

(aKTONOTMYECKUE CBEJCHHUS O CBOMCTBaX, COCTaBe, IOJIYYCHUU H
0€30IaCHOM  HCIOJIb30BAaHUHM  BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWECTB B OBITY M MNPaKTHUYECKOW JEeATEIbHOCTH

YECJI0BCKa

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
MPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISITh:

2.1

XapaKTCPHBIC IIPpU3HAKA u B3aMOCBA3b HU3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHpPU OIIHMCAHUU CTPOCHUA U

CBOMCTB HEOPTaHUYCCKUX U OPraHNYCCKUX BECIICCTB U UX npeBpameHHﬁ

2.2

3.1

B3aHMOCBS3b XHMUYCCKHUX 3HAHUN C MOHATHSIMH H npeacTaBJICHUAMUA
APpyrux mnpeamMeToB IAJist 0oJsiee OCO3HAHHOIO MOHHMMAHHSA U OOBICHEHHUS

CYITHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTb YMEHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/II‘/‘I MCKAYHAPOAHOI'O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUuXx U

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBICHMs (OPMYJI HEOPraHUYECKHUX
BEIIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJETHBIX) (POPMYJI OpraHUUECKUX BEIIECTB

CpopMUpOBaHHOCTH YMEHHUS KIACCU(DUIIMPOBATD:

HEOpraHWYeCKHe BEIIEeCTBA, CAMOCTOATENIbHO BHIOMpATh OCHOBAaHUS U
KPHUTEPHH JUTS KITACCU(PHUKAIIMN N3Y4aeMbIX XUMHYIECKIX 00BEKTOB

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

4.3

M0 Pa3IUYHBIM TPU3HAKaM (YUCITYy U COCTaBY PEarupyrolvx BEIIECTB,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y49aCTUro KaTanﬂsaTopa)

ChopmupoBaHHOCTE YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHHHM) H HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 niepuonoB [lepuoanueckoit cucrtemsr JI. 1.
MenpeneeBa U UX BaJEHTHBIE BO3MOXHOCTH, UCIIOJIb3YSl MTOHATHS S-, p-,

d-BHeKTpOHHHC Op6I/ITaJ'II/I, OHCPICTHUYCCKUC YPOBHU

ChopMHUpPOBAaHHOCT YMEHHS OOBSCHATh 3aKOHOMEPHOCTH H3MEHECHHS

CBOMCTB XMMHMYECKHX 3JIEMEHTOB M 06pa3yeMLIX UMH COE€OUHEHMH IIO



[IEpUOJAM U I'PYIIIaM

ChopMHpOBaHHOCTh YMEHMSI COCTAaBJISITH YPABHEHHS] XHUMHUYECKHX

! peaKkuuii ¥ pacKphIBaTh UX CYIIHOCTb:
71 OKHUCJIUTEITHHO-BOCCTAHOBUTENIBHBIX PEAKIIUN MOCPEIACTBOM COCTABJICHUS
' AJEKTPOHHOIO OajlaHca 3TUX peaKLni
YpaBHEHHUS PEaKIUi pa3TUYHBIX THUIIOB; TOJHBIE M COKpAIIEHHBIC
1.2 ypaBHEHUS PEaKIMii MOHHOTO 0OMEHa, YYUTHIBAS YCIIOBHUS, IIPH KOTOPBIX
9TH PEaKIUy UAYT J0 KOHIIA
73 peaKuuii THUAPONIN3a, PEaKIUi KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe
' THAPOKCOKOMIUICKCOB ITMHKA U aJTFOMUHHS )
8 ChopMHUpOBAaHHOCTH YMEHHS TIOITBEPIKIATh:
Ha KOHKPETHBIX IIPUMEpPaX XapaKTep 3aBUCHMOCTH PEaKIIMOHHOMN
CIIOCOOHOCTH OPTraHMYECKMX COCJWHEHWHM OT KpPaTHOCTH U THIIA
8.1 KOBAJICHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIMSIHUSI aTOMOB H TPYIII
aTOMOB B MOJICKYJIaX, a TAKXKe OT OCOOCHHOCTEH pean3aiiyl pa3IuIHbIX
MEXaHHU3MOB IIPOTEKAHUS PEaKITU
8. XapaKTepHble XMMHYECKHE CBOWMCTBAa BEIIECTB COOTBETCTBYIOIIHMMHU
' AKCIIEPUMEHTAMH U 3aMUCSAMU YPaBHEHUN XUMUYECKUX peaKIuil
ChopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BayKHEHIIME
CBOMCTBa BEIICCTB, INMPUHAICKANIUX K ONpEASIEHHBIM KjaccaM H
9 TpymIaM COeIUHEHUN (IIPOCTHIC BEIIEeCTBA, OKCUIBI, TUAPOKCHUIBI, COJIH;
YTIEBOJIOPOIBI, TPOCTHIC I(PHUPBI, CIUPTHI, (PEHOIIBI, ATTBACTUIBI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXHBIE A(GUPBI, KHUPBI, YIIEBOJbI, AMHHBI,
AMUHOKHCIIOTBI, OSITKH)
ChopmMupoBaHHOCTE yMEHHUS MPOBOAWTH PACUETHl O XUMHUYECKUM
10 dbopMylnaM W YpaBHEHMSIM XUMHYECKHX PEaKIMi C HCIOIb30BAaHUEM
(bU3MYECKUX BEJIUYMH:
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJIHO
10.1 13 UCXOJIHBIX BEIIECTB JJAaHO B BHJIE PacTBOpaA C ONpeIeIEHHON MacCOBOM
JoJIel pacTBOPEHHOTO BEIIECTBA HIIM JaHO B U30BITKE (MMEET MIPUMECH )
10.2 MacCOBOU WJIH 0OBbEMHOM JTONTH, BBIX0/1A TIPOAYKTA PEAKIIHH
10.3 TEIIOBOTO 3P deKTa peakuuit
10.4 00BEMHBIX OTHOILICHHUIT Ta30B
10.5 10 HaXOKJCHUIO XUMUYECKOH (POpMyIIBI BeliecTBa
11 Bnanenue cucteMod 3HaHMM O METOJAX HAYYHOT'O MO3HAHUS SBJICHUU

IIpHUPOABI, UCITIOJB3YEMBIX B €CTCCTBCHHBIX HAYKAaX U YMCHHUEC ITPUMCHATH




OTU 3HaHHUA TMPU SKCICPUMCHTAJIBHOM MCCICAOBAHUN BCHICCTB U IJIA
OOBACHEHUS XHUMHYECKUX SIBHGHI/IPJI, HUMCIOIUX MCCTO B IIPUPOIC,

HpaKTHHGCKOﬁ JCATCIIBHOCTHU YCJIOBEKA U B HOBCCI[HCBHOﬁ KHU3HU

12

13

14

15

ChopMupoBaHHOCT YMEHHS TPUMEHSTH (KMCIOJIB30BATh) 3HAHUS O
COCTaB€ W CBOWMCTBAX BEIIECTB [UISI SKCIIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHYECKHUX
peakiuuMii W MPOrHO3MPOBAHMS BO3MOXKHOCTEM HMX OCYLIECTBIICHUS,
CUCTEMHBIC XWMHUYECKUE 3HAHWS Ui OOBSICHEHUS W TMPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO HPHUPOAY; I HPUHATHSA

IPaMOTHBIX pPEIIEHUH MPOOIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

C¢hopMHPOBAaHHOCTh YMEHHS IUIAHHUPOBATh W TNPOBOJUTH XUMHYECKUIN
OKCIICPUMCHT (HOJIy‘IeHI/IC U HU3YUYCHHUC CBOMCTB HCOPraHN4YCCKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIC pEAKLIUU  YTICBOAOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOJCPIKAIIUX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  3a7ad [0  PACHO3HABaHHUIO
HEOPTaHWYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpamieHuss ¢ BemecTBaMH H  JabOpaTOpPHBIM
obopynoBanueM; (HOpMyIHPOBATh LEIH HCCIIEAOBAHUS; TPEICTABIATE B
pa3nmuuHOl (opMe pe3ylbTaThl OIKCHEPHUMEHTa, aHAaJIM3HPOBATh U

OLICHUBAThb UX NOCTOBCPHOCTDH

ChopMHPOBaHHOCTE YMEHHSI OCYLIECTBIIATH LIEJIEHANPABICHHBIA MOMCK
XUMHUYECKON MH(POPMAIIUY B Pa3JIMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCcTBa MaccoBOM nHpopmaiuu, ceth uTepHeT n
Jpyrue), KpUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opManuio,
nepepabaThiBaTh €€ W MCIOJIb30BaTh B COOTBETCTBUHU C IOCTaBJIEHHOMN

y4eOHOM 3amaueit

CdopmMupoBaHHOCTh yMEHHsI  MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBAaTh MH(OPMAIMIO C TIO3UIMK SKOJOTUYECKOW OE€30MacHOCTH
MOCTIE/ICTBUI OBITOBOM W TMPOU3BOJICTBEHHON JESTEIHHOCTH YENOBEKa,
CBSI3aHHOW C TiepepaldOTKON BelecTB; CPOPMHUPOBAHHOCTH YMEHH
OCO3HaBaTh  OMACHOCTh  BO3JICHCTBUSI HA  JKUBBIE  OpraHU3MBI
OmpeAeNEHHBIX BEIIECTB, IOHUMAs CMBICI T[IOKa3aTels MpeaebHON
JOMyCTUMOW ~ KOHIIEHTpAallUd, W TOACHATH Ha TMpUMeEpax CIOCOObI
YMEHBILIEHUS U MPEJOTBPAIICHNUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110

XUMHUN
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
1 TeopeTnueckne OCHOBbI XUMUU
Crpoenne BemectBa. CoBpeMeHHass MOJAENb CTpOEHMs aToMa. Pacnpenenenue
JIEKTPOHOB 110 SHEpreTHdeckuM ypoBHsM. Kraccupukanus XuMHUECKUX
11 areMeHTOB. OCOOEHHOCTH CTPOEHHSI SHEPreTHUECKUX YPOBHEH aToMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS
KOH(Urypanus aroMa. BajeHTHbIE 31€KTPOHBI
Ilepuonnueckas cucrema xumudeckux diaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
1.2 3aKOHOMEPHOCTH H3MEHEHMsI CBOMICTB JJIEMEHTOB M HX COEIMHEHUH IO
nepuojaM M TpynnaM. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB IPOCTBIX
BELIECTB, BOJOPOJIHBIX COETUHEHHH, BHICIINX OKCHJIOB U TUAPOKCUIIOB
1.3 BanenTtHocTh. DnekTpooTpuaTeabHOCTh. CTENEeHb OKUCIICHUS
Bunpl xumuueckoi cBA3M (KOBaJEHTHAsI, HOHHAsI, METaNINYECKasi, BOJOPOIHAs)
14 U MeXaHU3Mbl e€ 00pa3zoBaHMsl. MexXMOJIEKyIsipHble B3auMoaencTBIs. BemecTsa
' MOJIEKYJSIPHOTO M HEMOJIEKYJSIDHOTO CTPO€HUS. TUNBl KpUCTAJIMYECKUX
peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKU
15 Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMUYECKHX — peaklMil B
' HEOpPraHMYECKON ¥ OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB
1.6 CKOpPOCTb peaKiyu, €€ 3aBUCHMOCTh OT Pa3JInYHbIX (PAKTOPOB
1.7 TennoBsie A3 dekTh XUMUYECKUX peakiuii. TepMoXuMUUecKre ypaBHEHUS
18 OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIONIME Ha
' cocrostHue xumuieckoro pasHosecus. [Tpunnun Jle Illarense
Onektponutryueckas auccounanus. CuiapHble W cinadbie diekTposuthl. Cpena
1.9 BOAHBIX PACTBOPOB BEILECTB: KHCIJAs, HEWUTpalpHas, uienodHas. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa
110 I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
' pacTtBopa
CriocoObl BeIpaKE€HHs KOHIIEHTPAIUU PACTBOPOB: MACCOBasi JA0JIsI pAaCTBOPEHHOTO
1.11 BElIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIlLEHHbIE
pacTBOpBL, pacTBOPUMOCTh. Kpuctamioruaparsl
112 OKuCINTENIbHO-BOCCTAHOBUTENBbHBIE peakluu. [loBeneHune BemecTs B cpeaax c

pa3HbIM 3HaUeHHEM PH. MeToapl 2IeKTpOHHOTO OanaHca
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DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATpUM, Kaluil, KaJbLIHM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUMN )

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#HPar##H##  nentudukanms HeopraHmuecknx coenHeHmnii. KauectseHHbie

PCaKu Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUHM XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriepoaHblii CKelIeT OpraHU4eCKOW MOJIEKYIIHI.
KpatHocTh Xxumuueckoil cBsizu. S- W P-cBs3U. SP3-, SP2-, SP-ruOpuAM3AIIH
opOuTaneii aTOMOB yriiepoaa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XUMHYECKOTO

ctpoeHus Mosekyin. ['omonoru. ['omonornueckunii psa. Mizomepust u n3oMepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble 3 dEKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUHN (CUCTeMaThyecKkas) W TpUBUAIbHBIE Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieoduie u snexrpoduiie. [Ipasuio MapkoBHaukoBa. [Ipasuio 3aiineBa

Ankanbl. XMMUYECKHE CBOWCTBA AJKAaHOB: TAJIOTEHUPOBAHUE, ETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANHEHUs (TaJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3aui. [IpoMblieHHble ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pCakuuu MNPUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyueHue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THPATAIUs, THAPOraJOreHUPOBAHUE) KAaK CIIOCO0 TMOIyYSHHS
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU U1 CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWCTBa O€H30Jla: peaKkUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ona.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoina. [lonumepusanus cTHpoia.

Crioco0b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATHUUYCCKUX YTJIIEBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS  HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  IOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu € HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lomyuenne enona

3.12

3.13

3.14

Anbnernipl. XMMHUYECKHE CBOWCTBA MPEACIIBHBIX aJbJICTUI0B: THAPUPOBAHUE;
KAueCTBCHHBIC pEaKIMU Ha KapOOHWIbHYIO Tpymmy (peakius «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenune npenenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHUPTOB, TUJpaTalusl aleTWwieHa. ALETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUAOB. BpIcliue npeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3IPUPOB B
MUIIeBOW M TNapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(QUpbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCJIOT. XHMHMYECKHE CBOWUCTBA KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIUIFOKO3BI: pPEAaKIMM C Y4YacTHEM CHUPTOBBIX U



3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3ZHEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, ManabTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmail, riukoreH. CTpoeHHEe MaKpOMOJEKYJI
Kpaxmajla, IJIMKOTreHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmala M
LEJUII0N03bl.  XMMHMYECKHE CBOWMCTBA KpaxMaja: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢upoB Uemnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIUMH Kak MPeACTaBUTENIb apOMAaTUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATypalUs, KaYeCTBEHHbIE (LIBETHBIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTH CBOMCTB IIOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux cCoeMHEHUH. Penenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmus B moBcenHEBHOM ku3HU. [IpaBuna OGe3zomacHON pabOTBl € €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M JHEpPreTuka: MPUPOIHBIA M TOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOYBbI, aTMocdepsl, GIopsl U (GayHBl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobrmema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTCpHaTI/IBHBIC HCTOYHHKH SHCPIruu

O6H_II/IC NPpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BEUIECTB (HA MpUMeEpe IMPOU3BOJACTBA aMMMaKa, CEpHOM KucioThl). U€pHas u
uBerHas  Merauryprus.  Crexkio M CWIMKAaTHas  [POMBIIUIEHHOCTb.

[Ipombinennass  opranudeckas  xumus.  Cppb€ A OpraHu4ecKoin

MIPOMBILLIIIEHHOCTH
) Tunel pacy€THBIX 337184
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECCTB
5.2 Pacuérel TemioBoro s dexra peaknun
5.3 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEAKLIUAX
5.4 Pacuérer maccrl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, SCITH
' OJIHO W3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérel maccoBoii uim 00bEMHOM JJOJIM BBIXOJIA TTPOJIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérsl Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTa PEAKIIUH, €CITH OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonb30BaHNEM MOHIATHI «MaccoBas JOJIs», «MOJIIpHas
' KOHLICHTPALIUS», KPACTBOPUMOCTb
Haxoxaenue MonekymsipHoi (popMyiIbl OpraHM4eCKOro BEIIecTBa Mo ero
5.8 IJIOTHOCTU U MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB, WU 110

MIPOYKTaM CTOPAaHUS




YYEBHO-METOJANYECKOE OBECIIEYEHHUE

e Tabpuensn O.C., “Xumus. 10 knacc. [Ipopunbhelii ypoBens.” — MockBa, “/Ipoda”
e Tabpuensn O.C., “Xumus. 11 kmace. [IpodunbHseiii ypoBeHs.” — Mocksa, “/Ipoda”

Juis yunrens:

e O.C Taopuensn. «lIporpamma  kypca xmmmm s 8-11  kmaccoB

001eo6pazoBaTeNbHBIX YupexkaeHuit». M. : Jlpoda

e O. C.Tabpuensn, U. I'. OctpoymoB «Xumusi. Metonudeckoe nocodue. [IpodunbHbii

ypoBeHb. M. : [Ipoda

e H. C. [TaBnoBa. JlugakTiueckue KapTouKu-3agaHus mo xumMuu: 10-i ki1.: K yueOHUKyY

O. C. I'abpuensna u ap. «Xumus 10 ki.». M. : Dx3ameH

e H. C. [laBnoBa. JlugakTiueckue KapTOUKH-3aJaHus M0 XuMuu: 11-i Ki1.: K yueOHUKY

O. C. I'abpuensna u ap. «Xumus 10 ki.». M. : Dx3ameH

e 1. I'. Xomuenko. COOpHUK 3a7ay U YNPAKHEHUN 110 XUMUK» (U1 OCTYMAIOIIUX B

BY3bl) MockBa,: HoBast BonHa

Jas1 o0yuarommxcs:

e  DHIMKJIONEIUYECKHH citoBaph roHoro xumuka (Coct. B.A. Kpunman, B.B. Cranno.) -

M. : Ilenaroruka

o I.I'. Xomuenko «COOpHUK 3a7a4 U YHOPaXHEHUH MO XUMHUU» (IJ MOCTYMAIOIUX B

BY3bl) MockBa, : HoBas BoiHa
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