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MHNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma 1o XMMHH Ha YPOBHE CpEIHETo 00IIero oopazoBanus pa3padborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne
273-@3 «O6 obpazoBanuu B Poccuiickoit denepanmny», TpeOoBaHUN K pe3yiabTaTaM OCBOSHHS (enepaiabHOi 00pa30BaTENbHOW MPOrpaMMbl
cpennero obmero oopazoBanusa(POIl COO), nmpeacraineHHbIx B DeiepaibHOM rocy1apcTBEHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom
Konuenmum npenonaBanus yueOHoro npeaMera «Xumus» B 00pa3zoBaTelbHbIX opranuzanusx Poccuiickoit denepanuu, pealn3yuXx OCHOBHBIE
o0pa3zoBaTenbHbIC TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3Butus BocriuTanus B Poccuiickoii @eneparnun Ha nepuon 10 2025 rogay
(Pacnopsokenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMUsl Ha ypOBHE YIIIYOJIEHHOTO M3Y4YEHMsI 3aHMMAaeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-HAaydyHOro oOpazoBanus ywamuxcs 10-11
kiaccoB. M3ydenuwe mpenmera, peainsyeMoe B ycIOBUSX JuddepeHIrpoBaHHOrO, NPOGUILHOTO O0O0Y4YeHHs, NIpPHU3BAHO OOECIEUYHTDH
0011e00pa30BaTENbHYI0 M OOIIEKYIbTYPHYIO MOATOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOAMMYIO /IS QJalTallid WX K OBICTPO MEHSIOMIMMCS
YCIIOBHSIM XKH3HH B COIIMyME, a TaKKe ISl MPOJMOJDKCHUs O0y4eHHs B OpraHM3aLUsAX MPO(EeCCHOHATBLHOrO 00pa30BaHUsA, B KOTOPHIX XHMHUS
SIBJIIETCSL OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B nporpamme no xuMuu Ha3HaueHHUE TpeaMeTa «XUMHUSD) MOTyYaeT MOoAPOOHYI0O HHTEPIIPETALIMIO B COOTBETCTBUU C OCHOBOIOJIATAIOIIIUMU
nonoxerausiMu GI'OC COO o B3anuMOOOYCIIOBIIEHHOCTH II€JIEH, COAEpKaHMs, Pe3yabTaTOB OOydeHHs M TpeOOBaHM K YPOBHIO IMOJITOTOBKH
BBIIYCKHUKOB. CBUAETEILCTBOM TOMY SIBJISIFOTCS CJIETYIOIIKE BBINOIHIEMbIE IPOIPaMMOi 110 XUMUU (YHKIUH:

¢ uHPOPMALMOHHO-METOIMYECKAs, pean3anysi KOTOPOW OOeCIeYrBaeT MOJTY4YEeHHE IPEICTABICHUS O IEsAX, COAEp)KaHWH, OOmen

cTpaTeruu 00ydeHUsI, BOCIIUTAHHS U PAa3BUTHUS OOYJAIONINXCS CPEACTBAMH MPEIMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO MPOQHIIS;

® OpraHM3allMOHHO-TUIAHUPYIOLIAs, KOTOpas IpelycMaTpUBaeT OIpe/eleHHe: MPUHIUIIOB CTPYKTYPUPOBAaHUS U IOCIEI0BATEIbHOCTH

M3Yy4eHUs y4eOHOIro MaTepHana, KOJIMYECTBEHHBIX U KaueCTBEHHBIX €r0 XapaKTePUCTHUK; MOAX0A0B K (HOPMUPOBAHUIO COJIEPKATEIHHON
OCHOBBI KOHTPOJISI M OLEHKM OOpa30BaTENbHBIX JOCTHKEHHUH OOydarolIMXcs B paMKaX HTOrOBOM arrectauuud B (opMmMe €IuHOro
roCyIapCTBEHHOI'O PK3aMEHa [0 XUMUHU.
[Tporpamma jyist yriryOnE€HHOTO U3YUESHUS] XUMUH:
e YCTaHABIMBACT MHBAPMAHTHOE MPEIMETHOE COJAep)KaHHe, oO0s3aTenbHOEe JUI M3Y4YeHUS B paMKax OTHENbHBIX Mpoduiei,
MIpelycMaTpUBaeT paclpesielieHle U CTPYKTYpUPOBAHUE €ro MO0 KjlaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSAM/pa3/iesiaM Kypca;

e aéT MpUMEpHOE pacupe/iesieHre yueOHOro BpeMeH!, PEKOMEHIyeMOro JJIs U3yYeHHsI OT/ICNIbHBIX TEM;

e [@pe/laraeT MPUMEPHYI0 IMOCIEJOBATENbHOCTh M3y4eHHMs y4yeOHOro MaTepuana ¢ y4€TOM JIOTUKM TIOCTPOGHHUS Kypca,
BHYTPHUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

e aéT METOIAMYECKYI0O HMHTEpIpeTaluio Leled W 3ajJad W3yuyeHHs NpeaMera Ha YriyOJEHHOM YpOBHE C Y4YETOM COBPEMEHHBIX
MIPUOPUTETOB B CUCTEME CpEeJHEro oOuero oopa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTHUKH IUIAHUPYEMBIX pEe3yJbTaTOB OCBOCHHUS



OCHOBHOM 00pa3zoBaTebHON MPOrpaMMbl CpeIHEro oomero oopa3oBaHus (JTUYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TaKKe C
y4€TOM OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIBHBIX ACHCTBHI 00YyJaOMIErocs o OCBOCHHUIO COACPKAHMS MPEAMETA.

[To BceM Ha3BaHHBIM MO3UIHMSIM B IPOTpaMMe MO XUMHH MPEIyCMOTPEHA MPEEeMCTBEHHOCTh C O0YyYeHHEM XMMHUU Ha ypOBHE OCHOBHOTO
obmiero obpa3zoBaHus. 3a MpenelaMu YCTaHOBJIEHHOM NpPOrpaMMOM MO XMMHUHU 00s3aTeiabHON (MHBapUaHTHOM) COCTABIAIOLIEH COAEp KaHUsS
yueOHOro npeaMeTa « XMMHUs» OCTAETCsl BO3MOXKHOCTh BbIOOpa €ro BapuaTUBHON COCTABIIAIOLIECH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUU
C HalpaBJICHUEM KOHKPETHOTO Mpoduis 00ydeHusl.

B cootBerctBuM ¢ KoHuentyaabHbIMU monoxeHussME PI'OC COO o HazHaueHUHM MPEIMETOB 0a30BOr0 M yriyOJIEHHOTO ypOBHEH B
cucreme 1updHepeHInpOBaHHOIO 00YUYeHHs Ha YPOBHE CPEAHEro o01iero o0opa3oBaHus XUMHUs HAa YPOBHE yriIyOJIEHHOTO U3Y4YEHHUs HAlpaBiIeH Ha
peann3aluio NPeeMCTBEHHOCTH € MOCIIETYIOIUM 3TalloM HOJIY4YEeHUsI XUMUYECKOTr0 00pa30BaHUs B PAMKAX M3yUYEHHUs CIEeLUaIbHBIX €CTECTBEHHO-
HAYYHBIX U XMUMHYECKUX TUCIHIUIMH B By3aX M OPraHHM3alMsAX CPeIHEro MpodeccHoHanbHOro 00pa3oBaHus. B 3Toil cBs3M M3yueHHE MpeaMera
«XUMUS» OPHEHTHUPOBAHO TMPEHMYIIECTBEHHO HA PACIIUPEHUE W YIIyOJIeHHWE TEOPETHYECKOW M MPAKTUYECKOH MOJIrOTOBKH OOYyYaroIIUXCs,
BbIOpABIINX ONpeAeaEHHbIH Mpopuib 0OydeHHs, B TOM 4YHCJIE C MEPCHEKTUBONW MOCIEIYIOLIEro MOIYy4YEeHUS XUMHUYECKOro oOpa3oBaHUs B
opranuzanusax npogeccuoHaabHoro odpasosanus. Hapsny c¢ atum, B ceere TpeboBanuit ®I'OC COO k miIaHupyeMbIM pe3ysibTaTaM OCBOEHUS
(benepanbHON 00pa30BaTENBHON MPOTPAMMBI CPETHETO O0IIEero 00pa3oBaHUs U3yYCHUE MPEeaMeTa «XUMUL» OPHEHTHPOBAHO TAKXKe Ha PELICHHE
3aJad BOCIIMTAaHHMS W COIHUAIBHOTO pPa3BUTHA OOydarommuxcs, Ha (OPMHPOBAHHUE Y HHX OOINEHHTEIUICKTYaJbHBIX YMEHUH, YMEHHU
panyoHanu3ay yueOHOro TpyAa U 0000IEHHBIX CIOCOOOB AEATENbHOCTH, UMEIOIIUX MEXIUCIMITIMHAPHBIN, HAAIIPEIMETHBIN XapakTep.

CocraBisiomuMu npeaMera «XUMUs» Ha YPOBHE YIIIyOJIIEHHOIO M3Y4EHUS SBISIOTCS YriayOs€HHBIE Kypchl — «OpraHuyeckas XUMUs» U
«O06mas u HeopraHuueckas XxuMmus». [Ipu ompeneneHUMH MOAXOIOB K OTOOPY M CTPYKTYpHOM OpraHM3allUd COJIEpXKaHHMs 3TUX KYpCcOB B
IporpaMMe o XuMuM 3a ocHoBY IpUHATHI nosoxeHust PI'OC COO o paznuuusx 6a30BOro U yriiyoJ€HHOr0 ypoBHEH U3ydeHUs ITpeIMeTa.

OcHoBy coaepxxanusi KypcoB «Opranudeckass xumusi» u «OOmas U HeoOpraHuyeckass XMMUS» COCTaBIISIET COBOKYMHOCTbH HMPEIMETHBIX
3HaHUM M yMEHHH, OTHOCAIUXCS K 0a30BOMY YpOBHIO M3yuUeHHs NpeAMeTa. JTa cucTeMa 3HAHMM MOJydaeT OIpeesiEHHOE TeopeTHdYecKoe
JIOTIOJTHEHHE, TIO3BOJISIIOIIEE OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJbIINM 00bEM (hakToNOornyeckoro marepuaia. Tak, Ha yriayOJEHHOM ypOBHE
U3Y4YEHUs TpeaMera obOecreyeHa BO3MOXKHOCTh 3HAUMUTEIBHOIO YBENMYEHHUs OOBbEMA 3HAHMM O XMMHUYECKHMX D3JEMEHTaX M CBOMCTBaxX MX
COEIMHEHUI HAa OCHOBE PACHIMPEHUs U YIIIyOJeHUs MPEACTaBIEHUIN O CTPOSHUH BEUIECTBA, XUMUYECKOUN CBSA3HM U 3aKOHOMEPHOCTSIX MPOTEKaHUS
peaKIMii, pacCMaTPUBAEMBIX C TOUYKH 3pEHHsI XMMUYECKOH KMHETUKU U TEPMOJMHAMUKU. M3ydyeHue nepuoandeckoro 3akoHa u Ilepuonnueckoit
CHCTEMbl XMMUYECKHX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXaHMYECKUX MPECTABICHUAX O CTPOCHUH aTOMa. XUMHUECKasi CBSI3b
OOBSCHSIETCSI C TOYKHM 3PEHHS] SHEPreTHUYEeCKUX W3MEHEHHU Npu e€ oO0pa3oBaHMU U pa3pyLICHUH, a TakXKe C TOUYKU 3pEHUS MEXaHU3MOB €&
oOpazoBanus. M3yueHue TUMOB peakiuil JOMONHAETCS (OPMUPOBAHUEM IMPENCTAaBICHUM 00 3IEKTPOXUMHUUYECKUX MPOIECCax MU DIIEKTPOIU3e
pacIiIaBoB U pacTBOPOB BellecTB. B kypce opraHnyeckoil XMMUU MPU PACCMOTPEHUH PEaKIIMOHHON CIIOCOOHOCTH COeAMHEHHH yrensercss ocoboe
BHUMaHME BOIPOCaM 00 JIEKTPOHHBIX 3¢ (eKTax, 0 B3aMMHOM BIHMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaklui.



Oco6oe 3HaueHne UMeeT TO, YTO Ha COJEpKaHHe KypCOB XMMHHU YIIyOJIEHHOTO YpOBHS M3yY€HHs Ul KJIACCOB ONPENENEHHOIO Npoduis
(rmaBHBIM 00pa30M Ha MX CTPYKTYPY M XapaKTep JIOTOJIHEHHH K 001Iel cucTeMe MpeIMETHBIX 3HAHUI) OKA3bIBAIOT BIIMSIHUE CMEXHBIE TPEIMETHI.
Tak, HarpuMep, B COAEp)KaHUU TpeaAMeTa IS KJIacCOB XMMHUKO-(PH3UUECKOro mpoduist 6osblioe 3Ha4eHue OyAyT MMETh 3JIEMEHTHI y4eOHOTro
Mmatepuana o oodmei xumuu. [Ipu u3ydenun npeamera B JaHHOM Cllydyae aKIEHT OyAeT cieflaH Ha OOIIHOCTh METOAOB MO3HAHHUs, OOIIHOCTb
3aKOHOB M TEOpUHl B XMMHUHU M B (U3UKE: aTOMHO-MOJIEKYJSIpHasi Teopusl (MOJIEKYJsipHas TeopHsl B (U3UKE), 3aKOHbI COXPAHEHUs MacChl U
SHEPTUH, 3aKOHBI TEPMOJAUHAMUKH, HIEKTPOJIN3A, IPEACTABICHNS O CTPOCHHUH BELIECTB U IPYroe.

B 10 ke Bpems B coaepikaHMHM NpeAMeTa IS KIACCOB XMUMHKO-OMOJIOTMYECKOTO Mpoduiis OONbIIMN yAENbHBIM Bec OyaeT HMETh
opraHuydeckass XuMus. B aToMm ciyuae mpenocraBisieTcss BO3MOXHOCTb Ul 0osiee OOCTOATENBHOIO PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu
KJIETKM KaK OMOJIOTHYECKOW CHCTEMBI, B COCTaB KOTOPOH BXOJAT, K MPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIH/IbI, OCJIKH, YTIeBOIbI,
HYKJIEMHOBBIE KUCIOTHI U ipyrue. [Ipu ToM 3HaHHS O cOCTaBE U CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIYKaT
OCHOBOMH JIJIsl U3Y4EHUS CYIIIHOCTH TPOIIeccoB (POTOCHHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B muiane ¢opMupoBaHUS OCHOB HAay4HOTO MHPOBO33PEHHUsS, OCBOEHHUS OOLIECHAYYHBIX METOJIOB IO3HAHHUA U ONbITa MPAKTUYECKOIO
NPUMEHEHMs Hay4yHbIX 3HAHUM U3ydeHHE IMpeaMmera «XHUMHUsS» Ha YIIIyOJE€HHOM ypOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C y4yeOHBIMU
npeaMeTaMu, BXOASIIMMH B COCTaB MPEIMETHBIX obnacteil «EcTecTBeHHO-HAy4YHBIE TpeAMeThl», «MaremaTnka u nHpopmaTtuka» u «Pycckuii
SI3BIK U JIUTEPATYPA».

ITpu n3yuenun yuebHoro npeamMera « XMMHUs» Ha yrilyOJIEHHOM YpOBHE TAKXKe, KaK Ha YPOBHE OCHOBHOT'O M CpPEeTHEro 0011ero oopa3zoBaHus
(Ha 0a30BOM YpOBHE), 3ajauyell NEepBOCTENEHHOM 3HAYMMOCTH SBJIsETCS (OPMUPOBAHME OCHOB HAYKHM XHMHUHU Kak OOJAacTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUUECKON IeSTEIbHOCTH YeJIOBeKa U OJIHOTO U3 KOMIIOHEHTOB MUPOBOU KyNbTYyphl. PemieHne 3Toi 3aau Ha yriryOJa&éHHOM
YPOBHE U3y4€HUs IIPEIMETA NPEATIONAraeT pealn3aluio TaKuX LeIeH, KaK:

e (opMHUpOBaHME NPEJICTABICHUI: 0O MaTepUaIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSX U MO3HABAaEMOCTH SIBIEHUI MPUPOABI, O MECTe
XUMHH B CUCTEME €CTECTBEHHBIX HayK M €€ Beaylllel poju B 00eCIeUeHUN YyCTOMYMBOIO Pa3BUTHSI UEJIOBEUECTBA: B PELIEHUU PO OIeM
9KOJIOTUYECKOM, YHEPreTUUECKOM U MUILEBOM 0€301MacHOCTH, B Pa3BUTHH MEIULIMHBI, CO3JaHUH HOBBIX MaTepHallOB, HOBBIX HCTOYHUKOB
SHEpPIuu, B 00ECIEYeHNH PallMOHAIBHOTO MPHUPOJIOIOIB30BaHMs, B ()OPMUPOBAHUN MHUPOBO33pEHMS M OOIIEH KyJIbTyphbl YeloBeKa, a
TAKXKe IKOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON CPELE;

® OCBOCHME CHCTEMBI 3HaHUH, JISKAIIHUX B OCHOBE XUMHUYECKOM COCTABIIAIOIIEH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHSATUH, 3aKOHOB M TEOPUH XMMHH, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUM BEIIECTBA HA PAa3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaJMOJIEKYJSIPHOM, O TEPMOJMHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUs XUMUYECKHUX PEAKLIHN, O
XMMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMax, 00 OOIMIMX HAyYHBIX MPUHIUIIAX XUMHUECKOTO TPOU3BOICTBA;

e (opmupoBaHue y 00YyYarOIIMXCS OCO3HAHHOTO TMOHHMMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHYECKMX 3HAHUU JUIsl OOBSICHEHUS
KIIIOYEBBIX MM U MpoOJieM COBPEMEHHOW XUMMH, Il OOBSICHEHUSI U MPOTHO3UPOBAHUS SBICHUN, UMEIOIIMX €CTECTBEHHO-HAYUHYIO



MPUPOAY; TPAMOTHOTO pelIeHUs MpoOjeM, CBA3aHHBIX C XMUMHEH, MPOrHO3MPOBAHMS, aHAIM3a M OLEHKU C MO3ULUNA IKOIOTUYECKOM
0€30MaCHOCTH TOCTIEICTBUI OBITOBOW M MPOU3BOJCTBEHHOW JESTEIBHOCTH YEJOBEKA, CBA3AHHOW C XMMHUYECKUM MPOH3BOJICTBOM,
UCTIOJIb30BAHUEM U NIEPEPabOTKOM BEUIECTB;

yriIyOJeHHe MPe/CTaBICHU O HAayyHBIX METOJaX MO3HAHHs, HEOOXOJUMBIX Ui NMPHOOPETeHHS YMEHUH OPUEHTHPOBATHCS B MHUPE
BELIECTB U OOBACHEHUSI XMMUUYECKUX SIBJICHUH, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON JEATEIBHOCTH U IOBCEIHEBHOM JKU3HU.

B mutane peanuzanuu nepBooYepeHbIX BOCIUTATEIbHBIX U Pa3BUBAIOIINX (PYHKIUN IIEJIOCTHON CHUCTEMBI CpellHero oduiero o0pa3oBaHus Mpu
M3Y4YEHUH TpeMeTa «XUMUs» Ha YIIyOiIEHHOM ypOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKKe 1IeNIU U 337a4u, KakK:

BOCITUTaHUE YOSXKJAEHHOCTH B TO3HABAEMOCTH SIBJICHUU MPUPOJBI, YBOXCHHUS K IPOIECCY TBOPYECTBA B OOJACTH TEOPETHYECCKUX H
MPUKJIATHBIX UCCIICIOBAHUI B XUMHH, (OPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
pa3BUTHE MOTHBALMM K OOYYEHHMIO W TO3HAHHIO, CIOCOOHOCTEM K CAMOKOHTPOJI0 M CAaMOBOCHUTAHHIO Ha OCHOBE YCBOGHUS
00111eU€eI0BEUYECKUX 1[EHHOCTEM;

pa3BUTHE TMO3HABATENIbHBIX WHTEPECOB, HHTEJUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEW oOydarommuxcs, (GpopMupoBaHHE Y HHUX
CO3HATEILHOTO OTHOIICHHUS K CaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOPAa30BAHHMIO KaK YCIOBHIO YCIENIHOHW NpPO(eCCHOHATBHOW U
OOIICCTBCHHOH JIeATEeILHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO M IIOTPEOHOCTH B 37J0POBOM 00pa3e KH3HU;
¢dbopMHupoBaHHE YMEHHH M HABBIKOB Pa3yMHOTO NPUPOAOIOJIH30BAHHUS, PA3BUTHE JKOJOTMYECKOW KYIBTYpHI, MPUOOPETEHHE OIBITA
00IIIECTBEHHO-TIOJIE3HOM SKOJIOTHYECKON AEATEILHOCTH.

OO111ee 4nciIo 4YacoB, MPEeTyCMOTPEHHBIX ISl H3y4EHHS] XUMUU Ha YrIyOJIEHHOM YpOBHE CpeHero odiiero oopazoBanus, cocrapiseT 204 4acos:
B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HefIemI0).



COJEP)KAHUE ObYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHHU.

[Ipenmer u 3HaUEHHE OPraHUYECKON XUMHH, IPEACTABICHNE O MHOTOO0pa3Hy OPraHUYeCKUX COCTUHECHUH.

DNEeKTPOHHOE CTPOEHHE aTOMa YIJIepoa: OCHOBHOE U BO30YXJIEHHOE COCTOSAHUS. BaeHTHbIC BOZMOXKHOCTU aTOMa yriiepoja. XuMuJyeckas
CBSI3b B OPraHMYECKHUX COEIUHEHMAX. Tumbl rudpuau3alMd aTOMHBIX opOuTaneil yriepoja. MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOM CBSI3U
(0OMEHHBIH M JOHOPHO-aKLEeNTOpPHBINH). THIbl NepeKkpblBaHUS aTOMHBIX OpOHUTanei, 6- U m-cBsA3u. OauMHapHas, JBOWHAs U TPOWHAs CBS3b.
Cnoco0sI pa3peiBa CBsI3€H B MOJIEKyJIaX OpraHn4ecKux BemecTs. [IoHATHE 0 CBOOOAHOM paaukaie, Hykieoduie 1 JeKTpoduie.

Teopus crpoenust oprannyeckux coennHeHuit A.M. bytiepoBa u COBpeMEHHbIE MIPEICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU
CTPOEHUSI OpPraHUYECKUX COECIUHEHUN. MoleKynsipHble U CTPYKTYpHble (popMyibl. CTpyKTypHbIE (OPMYIbI pa3iIMyYHBIX BUJOB: pa3BEpHYyTas,
cokpalléHHasl, ckesneTHas. M3omepus. Buasl n3omepun: CTpyKkTypHasi, IpOCTPAHCTBEHHAs. DIEKTPOHHbIE 3((EKThl B MOJIEKYJIaX OpraHMYeCKHX
COeMHEHUH (MHAYKTHBHBIN U ME30MEPHBIH 3 (HEKThI).

[IpencraBnenne o kiaccupuKanuu opraHndeckux BemiecTB. [loHsTne o (QyHKIMOHANBHON Tpynme. ['omonorus. ['omonoruueckue pssbl.
Cuctematnueckas HoMeHk1arypa opranndeckux coepunennit (IUPAC) u TpuBHaabHble Ha3BaHUS OTAEIbHBIX MPEACTaBUTEICH.

OcobeHHocTH M Kilaccu(UKalus opraHudeckux peakuuid. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMU B OPraHUYECKONH XUMUH.

OKClepUMEHTAJIbHbIE METOAbl H3Y4YEHMsI BEIIECTB W MX NPEBpAIICHMI: O3HAKOMJIEHHME C o00pa3llaMH OpraHWYeCKUX BEIEeCTB U
MaTepuajaMi Ha MX OCHOBE, OIBITHI MO MPEBPAIEHUI0 OPraHWYECKUX BEIIECTB IMPH HarpeBaHuu (IUIaBiIeHHE, OOYIJIMBAaHME U TOpPEHUE),
KOHCTPYMPOBAaHUE MOJEIIEN MOJIEKYJI OPraHUYECKHUX BEIIECTB.

Yriaesoaopoasl.

Anxanbl. ['oMonoruueckuil psja ajqkaHoB, oOmias ¢opMyisia, HOMEHKJIaTypa U HU30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJT A7TKAHOB, SP°~-THOPH/IM3AIMs ATOMHBIX OpOHTANIEil yriIeposa, o-CBsi3b. PU3MUECKHE CBOMCTBA ATKAHOB.

XUMUYECKHE CBOMCTBA aJIKAHOB: PEaKLMM 3aMEIlEeHUs, W30MEpU3AIUH, JTErHIPUPOBAaHUS, LUKIN3ALUN, TUPOJIN3a, KPEKHUHTa, TOPEHHUS.
IIpencraBieHne o MEXaHU3ME PEAKLUI PaJUKaIbHOIO 3aMELIEHUS.

Haxoxnenue B npupozae. CriocoObl MoMydeHNs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. OOuias gpopmyna, HOMeHKIaTypa U u3oMmepusi. OCOOEHHOCTH CTPOEHMSI U XMMHYECKHX CBOMCTB MaibIX (ILIMKJIOMpPOIaH,
IUKJI00yTaH) U OOBIYHBIX (LIMKIJIONEHTAH, IIUKIOreKCcaH) HUKIoalKaHOB. CrocoObI MOMyuyeHusl U MPUMEHEHHNE IUKJIOAIKaHOB.



AnkeHbl. ['OMOJIOTMYECKUN psii alKeHOB, oOmmas ¢opMmyrna, HOMEHKIATypa. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJI
AlIKCHOB, SP-THOPHIN3ALHsT ATOMHBIX OPOUTANEH Yriieposa, o- U T-cBsi3i. CTPYKTYPHAS U TeoMeTpruecKast (Iuc-TpaHc-) n3oMepist. DH3ndeckue
CBOWCTBA QJIKEHOB. XMUMUYECKUE CBOMCTBA: PEAKLMU NPHUCOCAMHEHHUS, 3aMELICHHUS B (L-TIOJIOKEHUE NPHU JBOWMHOW CBS3M, MOJUMEPHU3ALMNHU U
okucnenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIe peakiiuu Ha IBOHHYIO CBs3b. CIIOCOOBI MOJIy4E€HUS U IPUMEHEHHUE aJIKEHOB.

Anxanuensl. Knaccuduxanus ankaaneHoB (CONpsLKEHHBIEC, U30IUPOBAHHbBIC, KYMYIuposaHHsie). OCOOEHHOCTH ANEKTPOHHOIO CTPOSHUS U
XUMHUYECKHX CBOHCTB CONpPSDKEHHBIX HEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusamusi conpspk€HHBIX TUeHOB. CrocoObl MOMy4EHUS H
IIPUMEHEHHE AJIKAANEHOB.

Anxunbl. ['oMonornueckuil psii ankuHOB, oOmias (GopMmyia, HOMEHKJIATypa U U30MepUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ1 alKMHOB, SP-TUOpWIM3alusi aTOMHBIX opOuTanel yriepona. Pu3znyeckue CBOWCTBA AIKMHOB. XHMMHUYECKHE CBOMCTBA: peakluu
MPUCOEANHEHUS, IUMEpU3alMM M TpUMEpHU3aluu, OKHUcieHus. KucioTHble CBOMCTBa alKMHOB, HMEIOLIUMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIE peakiiy Ha TPOHHYIO CBsI3b. CIIOCOOBI OyUEHUS! U IPUMEHEHHUE aJIKUHOB.

ApomMaTtudeckue yriaeBoaopozs! (apeHsl). ['oMonoruueckuii psn apeHoB, obmas Gopmyna, HOMEHKIATypa U MU30MEpHUs. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYINbl OeH3ona. duznueckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBA OEH30JIa U €ro TOMOJIOTOB: peakluu
3aMeIIeHus] B OCH30JIbHOM KOJIBIIE M YIJIEBOJIOPOJIHOM PaJHKalle, PEaKIUU MPHCOSINHEHNS, OKUCIEHUEe ToMosoroB Oen3ona. IlpeacraBienne 06
OpPUEHTHUPYIOIIEM JIEHCTBUU 3aMECTUTENIEH B OEH30JIbHOM KOJIbLIE HA IPUMEPE AJTKUIbHBIX PaJMKalIOB, KAPOOKCUIbHOW, THAPOKCUIIBHON, aMUHO-
U HUTPOTPYNIBI, aTOMOB TranoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOMCTB crtupona. [lomumepusamus crupona. CrnocoObl MOIy4deHHUS U
MPUMEHEHHUE apOMATHYECKHUX YTIIEBOJOPOIOB.

ITpuponnsiit ra3. IlonytHele HedTsaHBIE Ta3bl. HedTh u €€ nmpoucxoxaenue. KameHHbIN yroiab U MpOAyKTH ero nepepadotku. CrocoOb
nepepaboTku He(TU: MEeperoHkKa, KPEeKUHI (TEpMHUYECKUM, KaTaluThyeckuil), pudopMuHr, nuponus. I[Ipogykrsl nepepa®oTku HedTH, HX
IIPUMEHEHUE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOECHHME TaJIOTEHIIPOU3BOJIHBIX YIJIEBOAOPOAOB. Peakuuy 3amelleHus rajoreHa Ha TUAPOKCOTPYIIYy, HHUTPOTPYIIY,
LHUaHOTpynny, amuHorpynmy. JleficTBUe Ha TrajoreHNnpou3BOAHBIE BOJAHOIO M CIUPTOBOTO pacTBopa Iménouyd. BsaumoneiictBue
JUTaJOreHalIkaHOB C MarHMeM U LMHKOM. [IoHSATHE O MEeTayuIoOpraHuYecKuX CcoeluHeHusX. lcrnonap3oBaHue rajloreHInponu3BOIHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE U ITPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKcIepUMEeHTaIbHbIE METO/Ibl U3YUEHHsI BEIIECTB M UX MPEBPALICHUI: U3yueHne (pU3NUYECKUX CBOMCTB YIIIEBOJIOPOJIOB (PaCTBOPUMOCTD),
KaueCTBEHHBIX peakUUi YIJIEBOJOPOJIOB pazIUYHbIX KilaccoB (oOecrBeynBaHUME OPOMHOI MM MOAHOW BOJBI, pacTBOpa NepMaHraHaTa Kalus,
B3aMMOJICHCTBHE allETHJICHa C aMMHAYHBIM PacTBOpoM okcuza cepedpa(l)), kauecTBeHHOE OOHApYKEHHUE YIIIepoaa U BOAOPO/Ia B OPTaHUIECKUX
BEIIECTBAX, IMOJIyueHHE 3TUJICHa M HM3y4YEHHE €ro CBOMCTB, O3HaKomiieHHe C Koyuiekiusmu «HedTs» n «Yromp», ¢ obpasuaMu Iactmace,
Kay4yKOB U PE€3HHbI, MOJEINPOBAHUE MOJIEKYJI YIJIEBOAOPOOB U IaJIOr€HIIPONU3BOIHBIX YIIIEBOJOPO/IOB.



Kucsopoacoaep:xkamue opranu4eckne coeJuHeHH .

[IpenensHble oqHOATOMHBIE CUPTHL. CTpoeHHE MOJIEKYN (Ha MpHUMEpe METaHojia M dTaHona). ['omonoruueckuil psa, obmas dopmyina,
M30Mepusi, HOMEHKJIaTrypa W kiaccuukanus. Duznyeckre CBOWCTBA MNPEICTbHBIX OJHOATOMHBIX CHHPTOB. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJJaMH CIUPTOB. XHMHMYECKHE CBOMCTBA: peakUUH 3aMeleHMs], JeruipaTallid, OKHCIEHHS, B3aUMOJEHCTBHE C OpPraHUYECKMMU HU
HEOpPraHMYecKUMH KuciaoTamu. KauecTBeHHas peakuus Ha OJHOATOMHbIE CHUPTHL. [leiicTBHe 3TaHONAa M METAaHOJIA Ha OpPraHU3M 4eJIOBEKa.
CriocoObI osTyyeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH PU3HMUECKUX M XUMHUECKUX CBOWCTB.

MHOroaToMHbI€ CIMPTHI — 3TUJICHITIMKOIb U TIHLEepUH. PU3HMUECKUe M XUMHUECKUE CBOMCTBA: peakIUM 3aMELIeHUs, B3aUMOACHCTBUE C
OpPraHUYeCKUMHU U HEOPraHWYECKMMHU KHCIOTaMH, KadeCTBEHHAs Peaklus Ha MHOTroaToMHble cnupThl. [IpenctaBieHne o MexaHU3MeE peakLui
HyKJeo(uiapHOTO 3amenenus. JlelicTBre Ha opranu3M yenoBeka. CriocoObl MOy4eHUs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIBI U O€H30JIbHOTO siapa. Pusnueckue cBoiicTBa ¢peHona. OcobeHHoCcTH
XUMHUYECKUX CBOMCTB (eHona. KauecTBeHHble peakiuu Ha ¢eHon. TokcuuHocTh (enona. CriocoObl MOIydeHUs U NpUMEHeHue (eHoa.
®enonpopMalberuaHas CMOIA.

KapOoHusbHble COEIMHEHNS — abACTUIbl U KETOHBI. DIEKTPOHHOE CTPOEHUE KapOOHMIBHON rpynnbl. ['oMonoruueckue psasl ajabaeruion
1 KETOHOB, o0mmIas Gopmysa, U30MepHs ¥ HOMEHKIaTypa. OU3NYecKue CBOWCTBA aJIbJICTHIOB M KETOHOB. XMMHYECKHE CBOMCTBA albICTHUIOB U
KETOHOB: peakuuu npucoequHeHus. OKHCICHHE allbJeTU/I0B, KaueCTBEHHbIE peakUuu Ha anbaerujipl. CrocoObl MOJy4YeHHs U NPHUMEHEHHUE
aJIbJIETU/I0B U KETOHOB.

O/HOOCHOBHBIE IpeeNbHbIe KapOOHOBBIE KUCIOTh. OCOOEHHOCTH CTPOEHUSI MOJIEKYJ KapOOHOBBIX KUCIOT. Mi30Mepus 1 HOMEHKJaTypa.
®dusnyeckue CBONCTBA OJHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BOAOponaHBIE CBA3M MEXAYy MOJEKyJaMu KapOOHOBBIX KHCIIOT.
XUMUYeCKHe CBOWCTBA: KMCIOTHBIE CBOWCTBA, PEAKIMs 3TepUPHUKALINH, PEAKLIUU C YIaCTUEM YTIIEeBOIOPOAHOrO paarkaina. OcCoOOEHHOCTH CBOWCTB
MYypaBbHHOM KHCIOTHI. [IOHATHE O MPOM3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢pupax. MHoroo6pasue kapOOHOBBIX KHCIOT. OcOOEHHOCTH
CBOWCTB HETIPEJIEIbHBIX U ApOMAaTHUECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICIINX
KapOOHOBBIX KHCIIOT: CT€apUHOBas, MaJbMUTUHOBAS, OJEUHOBAaf, JUHONEBAA, NUHONEH08as KUCIOThl. CrnocoObl MOJyYeHUss U MpPUMEHEHHE
KapOOHOBBIX KUCIOT.

Croxuble 3¢upsl. 'omonornyeckuii psa, odmas popmyiia, n3oMepHs 1 HoMeHkiIaTypa. Puzndeckue 1 XMMUYECKHe CBOMCTBA: THIPOIN3 B
KHUCJIOM U IIEJIOYHOM Cpene.

Kupsl. Ctpoenue, punyeckre 1 XUMUUYECKHE CBOMCTBA KMPOB: TUIPOJIU3 B KUCIOW U IIeTouHOM cpene. OCOOEHHOCTH CBOICTB JKHUPOB,
COJIeprKaIIMX OCTaTKH HEMPeIeIbHBIX JKUPHBIX KUCIOT. JKupsl B mpupo/ie.

MBpu1a KaKk coiv BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.



OO6mias xapakTepucTuka yriaeBoaoB. Kiaccudukamus yrieBogoB (MOHO-, MU- W TOJMcaxapuabl). MoHOcaxapuabl: TIIIOK03a, (pYyKTO3a,
rajakTosa, pubo3a, ne3okcupubdosa. duznyeckue cBoiicTBa U HaxXoXaeHHE B rpupojie. PoTocuHTe3. XUMHUECKUE CBONCTBA TITFOKO3BI: PEAKIINH C
y4acTHE€M CIHPTOBBIX W albJACTHIHOW TPYNN, CHUPTOBOE MU MOJOYHOKHCIOe OpokeHue. IlpuMeHeHHe TIIOKO3bI, €€ 3HAa4YeHHE B
KU3HEeATeIbHOCTH OpraHu3Ma. Jlucaxapuisl: caxapo3a, MajbTo3a U JIakTo3a. BoccTaHaBiMBarolye M HEBOCCTAHABIMBAIOLINE JHCAXapUbL.
I'maponns pucaxapunos. Haxoxxaenue B nmpupoje u npumenenue. Ilonamrcaxapuapl: kpaxMai, IIIMKOTeH M Leinitosio3a. CTpoeHre MakpOMOJIEKY
Kpaxmalia, IJIMKOTeHa U 11eJuItos1o3bl. dr3nueckre cBOCTBa KpaxMala U LEJUII003bl. XMMUYECKHE CBOMCTBA KpaxMaja: THAPOJIN3, KAUECTBEHHast
peaknus ¢ MoAoM. XMMHUYECKHE CBOMCTBA LIEJUIIOJIO3BI: THAPOJIN3, MONydyeHHe 3(UpoB HeIUTono3bl. [oHsTHE 00 HMCKYCCTBEHHBIX BOJOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

OKCIIepUMEHTAIbHbIE METOABI M3YyYEHMsI BEIECTB M UX IPEBPAILEHUIl: PacTBOPUMOCTb PA3IUYHBIX CIMPTOB B BOJIE, B3aUMOJEHCTBUE
3TaHoJa C HaTPUEM, OKHUCIEHHE 3TUIIOBOrO CIMPTA B aJIbJIETU]I HA pacKaJEHHONW MEIHOM MPOBOJIOKE, OKUCIEHUE 3TUIIOBOTO CIIUPTAa AUXPOMATOM
Kajaust (BO3MOXKHO HCIIOJIb30BAaHME BHJCOMATEPHAJIOB), KAUeCTBEHHBIC pPEAKIMW Ha albJIeTuibl (C THAPOKCHAOM auammuHcepedpa(l) u
rugpokcuaom menu(Il)), peakuus rimuepuna ¢ rugpokcuaom menu(ll), xumuyeckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJEHCTBHE
pacTBopa riroKo3bl ¢ ruapokcuoM menu(ll), B3aumoseiicTBue kpaxmaina ¢ MOJOM, pellIeHUe SKCIEPUMEHTANbHbIX 331a4 1o TeMaM «CIUpThl U
benons, «KapboHoBbie KUCTOTHL. CII0XKHBIE A(PUPBD».

A3oTcoaep:kalye OpraHnyecKkne coeiMHeHusl.

AMUHBI — OpraHuyeckre Npou3BoJHble aMmmuaka. Kinaccupukaius aMuHOB: anudaTuyeckie 1 apoMaTuyecKue; IepBUYHbIe, BTOPUYHbBIE U
TperuuHble. CTpoeHre MoJieKyll, obmmas (opmysa, U30Mepusi, HOMEHKIAaTypa U (pU3MUecKue CBOMCTBA. XUMHUECKOE CBOMCTBA alu(paTHYECKUX
aMMHOB: OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAHUE, B3aUMO/ICHICTBHE IEPBUYHBIX aMUHOB C a30THCTON KUCIOTON. COM alNKUJIaMMOHHUSL.

AHWINH — IpeiCcTaBUTENIb aMUHOB apoMaTHueckoro psjaa. CtpoeHue aHwivHa. B3auMHOe BIMsSHUE TPYII aTOMOB B MOJIEKYJIe aHUJIMHA.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIE peakiuy Ha aHIIUH. CIIoCOOBI MTOTydeHHs U TPUMEHEHHE ai(haTHIEeCKUX aMUHOB.
[TonyyeHue aHMIMHA U3 HUTPOOEH30IA.

Awmunokucnotsl. Homenknarypa u usomepus. OTaenbHbIE NPEACTaBUTENH O-aMUHOKHCIOT: TNIMIUH, ajdaHuH. DHU3MUecKue CBONCTBa
AMHHOKHUCIIOT. XHUMHUYECKHE CBOMCTBA aMHHOKHMCIIOT Kak aM(OTEPHBIX OPraHWYECKHX COCIUHEHHH, PEaKIHs TOJIHKOHACHCAINH, 00pa3oBaHue
MEeNTUAHOM CcBs3U. buonornyeckoe 3HaueHue aMMHOKUCIOT. CHUHTE3 U TUAPOIJIN3 MENTHIOB.

benku kak npupoassie noiauMepsl. [lepBuyHas, BTOpUYHast ¥ TPETUYHAS CTPYKTypa OeikoB. XMMHUYECKHE CBOMCTBA OEJIKOB: T'MJIPOJIU3,
JIeHaTypalus, KaUeCTBEHHbIC PeaKkIMK Ha OeNKH.

DKcIeprUMEeHTaTbHBIE METO/IBI H3YYCHHS BEIIECTB M MX TMPEBPAIICHUN: PAaCTBOPEHHE OCITKOB B BOJIE, IEHATYpAIlHsl OSIKOB ITPH HAarpEBaHHH,
L[BETHBIE peaklUy Ha OENIKH, pelIeHHe SKCIIEPUMEHTAIIBHBIX 33]a4 110 TeMaM «A30TcoiepKallue opraHuueckue coeiMHeHus» u «Pacrno3HaBanue
OpPTaHUYECKUX COeTUHEHUI.

BbicokoMosIeKyIsIpHbIE COeIMHEHMA.



OCHOBHBIE TIOHATUS XMMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHUN: MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPHU3aLUH,
cpenHss MoJieKysgpHas Mmacca. OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUHN — OJMMEPU3aLUs U ITOJIMKOHCHCALINS.

[Tonumepnsle Marepuanbl. llmactmaccesl (MONMMATUIIEH, NOJIUIPONMIEH, IOJMBUHUIXJIOPU, HOJUCTHPOJI, IOJIUMETUIMETAKpUIAT,
NOJUKapOOHaThI, MONIMATUIIEHTepedTanar). Y Tuau3anus u nepepadoTKa MIacTHUKA.

OnacToMepbl: HATypaJIbHBIM KayuyK, CHHTETHYECKHE KayuyyKH (OyTaIueHOBBIN, XJIOPOIIPEHOBBIN, M30IIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HatypanbHbl€ (XJIOIOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCK034a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KAllpOH U JaBCaH).

[Tomumeps! ciennanbHOTO Ha3HA4YEHUs (Te(II0H, KeBJap, 3JIEKTPOIPOBOAAIINE TOJTUMEPHI, ONOpa3aaracMble IIOJIUMEPHI).

OKCIIepUMEHTAIbHbIE METOAbl M3y4eHMsI BEIEeCTB M HMX IPEBpAIICHUI: O3HAKOMJIEHHME C 0Opa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB, PELIECHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110 TeMe «Pacro3HaBaHue I1acTMacC U BOJOKOH.

Pacu€rnble 3anaun.

Haxoxxnenne MONeKymnsapHOW (GOpPMYINIbI OPraHUYEeCKOTO COCOUHEHHs II0 MAacCOBBIM JOJSM JJIEMEHTOB, BXOISIIUX B €ro COCTaB,
HaXO0XKJICHUE MOJIEKYJIIPHON (hOpMYJIbl OPraHMYECKOro COelMHEHHsI 0 Macce (00bEMY) MPOAYKTOB CrOpaHus, 10 KOJMUYECTBY BellecTBa (Macce,
00bEMY) HPOAYKTOB pPEAKLMU W/MIM HCXOAHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (OPMYIJIbI OPraHWYECKOro BELIECTBA Ha OCHOBE €ro
XUMHUYECKHUX CBOMCTB MJIM CIIOCOOOB MOIY4YEHHUs, ONPEEIICHUE I0JIM BBIXOA MPOIYKTa pEaKLUU OT TEOPETUUECKH BO3ZMOKHOIO.

MexnpeaMeTHbIE CBSI3U.

Peanunzanus MEXIpeIMETHBIX CBA3EH MPU M3yYE€HUH OpraHuyeckoi XuMuu B 10 Kiacce ocylecTBIsSeTCs Yepe3 UCIO0Ib30BaHNEe KaKk 00LIMX
€CTECTBEHHO-HAYYHbIX ITOHATHH, TaK U NOHATUN, IPUHATHIX B OTIAEJIBHBIX [IPEIMETaX €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OOme ecTeCTBEHHO-HAy4YHbIE IOHATHUS: SIBJICHHWE, HAYYHbIM (akT, TUIIOTE3a, TEOpHs, 3aKOH, aHalu3, CUHTE3, Kiaccudukauus,
Ha0Jt0/IeHne, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHHUE.

®dusuka: Marepusi, aToMm, 3JEKTPOH, NMPOTOH, HEUTPOH, MOJIEKYNa, DHEPreTHUUECKUW YpOBEHb, BEIECTBO, TE€NO, O0BEM, arperaTHOE
COCTOSIHUE BEIeCTBA, PU3NUECKNE BEIMUUHBI, €AUHUILIBI U3MEPEHHsI, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusM, sKocucTeMa, 6rocdepa, MeTaboaM3M, HACIEICTBEHHOCTb, aBTOTPOMHBIN M reTepoTpO(HBIM TUII MUTAHMS,
Opo’keHune, POTOCUHTE3, IbIXaHUE, OCNKH, YTIEBObI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEpMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMbIe, TOTIIUBO.

TexHosorNs: NUIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAILHOIO MMUTAHUS, MOIOIIAE CPEJICTBA, MAaTEPUAIbl U3 HCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKAS XUMMUSA



Teopernyeckne 0CHOBBI XUMHH.

Atom. CoctaB aTOMHBIX sjep. XuMudeckuil aneMeHT. M3ortombl. CTpoeHHE 3JIEKTPOHHBIX O00O0JI0YEK aTOMOB, KBAHTOBBIE YHCIIA.
DHepreTHYecKue YPOBHU U MOIYpPOBHH. ATOMHBIE opOuTanu. Kiaccupukaims XMMUYECKUX 3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
3JIEKTPOHOB 110 AaTOMHBIM OpOMUTANSIM. DJEKTPOHHbIE KOH(QUIypalMd aTOMOB 3JIEMEHTOB II€PBOrO—4YETBEPTOrO IMEPHOJOB B OCHOBHOM MU
BO30YKJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(UTYpAaLlUX HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

Ilepuognueckuil 3axkoH u Ilepuoguueckas cucrema xumuueckux saemeHToB JI.MI. MenpeneeBa. CBsi3p NEpPUOAMYECKOrO 3aKOHA U
[leprognueckoit cUCTEMBl XMMHUYECKHUX DJJEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHMS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEILECTB 10 PyMIaM U MepuoAaM. 3HaueHue nepuoauyeckoro 3akona J[.M.
Menpeneesna.

XuMmuyeckasi CBs3b. Buabl XMMHMUYECKOH CBSI3U: KOBaJIEHTHasl, MOHHAs, MeTajuinueckas. MexaHu3mbl 00pa30BaHUSl KOBAJIEHTHOM CBS3U:
OOMEHHBIN U JOHOPHO-AKIENITOPHBIA. DHEPTus M JUIHA CBsI3U. [10MpHOCTD, HANPaBIEHHOCTh W HACHIIIAEMOCTh KOBAJICHTHOU CBs3U. KpaTHbIe
cBs3u. Bogopoanas cBs3b. MexXMONEKyIIIpHbIE B3aUMOACUCTBHS.

BaneHTHOCTh M BaJ€HTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYphl MOJIEKYJ C MX T€OMETPUYECKHM CTpOCHHEM (Ha
[IpUMEPE COEUHEHHH 3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHnre 0 KOMIIEKCHBIX coelnHeHusAX. CocTaB KOMIJIEKCHOTO MOHA: KOMILIEKCOOOpa3oBaTeslb, JIUraHAbl. 3HaY€HHUE KOMIUIEKCHBIX
coequHeHuil. [IoHsaTHE 0 KOOPAMHALMOHHON XUMHUHU.

BemiectBa MOIEKYISIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHHsI. THIIbI KpUCTAJUINYECKUX PEIIETOK (CTPYKTYP) M CBOMCTBA BEILIECTB.

[Tonsatue o aucnepcHbIX cuctemax. VictuaHble pactBopsl. [IpencraBinenne o KomTouHbIX pacTBopax. CriocoObl BBIPaKEHHUs KOHIIEHTPALUU
pacTBOPOB: MaccoBasi J0JI BEIIECTBA B PAacTBOPE, MOJSApHas KOHILEHTpauus. HacellleHHbIE M HEHACBILEHHBIE PACTBOPBI, PaCTBOPUMOCTD.
Kpucramnoruaparst.

Knaccuukanus m HOMEHKJIAaTypa HEOpPraHMYECKHX BELIeCTB. TpUBHANbHBIE Ha3BaHUS OTJENIBHBIX MpEACTaBUTENEH HEeopraHMYecKHX
BEILECTB.

Krnaccudukanys XuMHUUecKUX peakiyii B HEOPraHM4eCKOM U OPraHUYecKOM XMMUH. 3aKOH COXPaHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHUs
Y TIPEBPAICHUS] SHEPTUU MPU XUMUYECKUX peakuusax. TernoBbie 3 PekThl XUMUUECKUX peakunid. TepMoXxuMudyeckue ypaBHeHHUsI.

CKOpOCTh XMMMYECKOW pEaklMu, e€ 3aBHCHUMOCTh OT pa3iu4HbIX (hakTopoB. ['oMoreHHble M rereporeHHele peakuuu. Kartamus u
KaTaJln3aTOpPHI.

OOpatumble U HeoOpaTHMble peakiuu. XuMHueckoe paBHoBecue. KoHcranTa Xumudeckoro paBHOBecHs. DakTOpbl, BIUSIONIIME Ha
ITOJIOKEHNE XMMUYECKOTO PABHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIEHTPALMHU BEUIECTB, yJacTByomuX B peakuuu. [Tpunnun Jle [latense.

OnexrponuTuyeckas nuccoruanus. CuiabHble U ciadble AeKTpoiauThl. CreneHb auccoumanuu. Cpena BOJHBIX PAacTBOPOB: KHUCIOTHAS,
HelTpanbHas, menoyHas. Bonoponusiii nokaszarens (pH) pactBopa. 'maponus coneil. Peakiuu noHHOTO 0OMeHa.



OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE peakuuu. CreneHb OKHCIeHHd. OKUCIUTENb M BOCCTaHOBUTENb. lIpomecchl okucineHus u
BOCCTAaHOBJICHHS. BakHel1IMe OKHCIUTENHN U BOCCTAHOBUTEIH. METO/ 3JIeKTpOHHOT0 Oajanca. DIEeKTPOJIN3 PaCTBOPOB U PACIUIABOB BEILIECTB.

OKClepUMEHTANIBHBIE METO/bl N3YUYEHMsI BEIIECTB U MX MPEBPALLEHUI: Pa3jIoKEHHUE MEPOKCHIAa BOJAOPOJIA B NMPUCYTCTBUU KaTajlu3aTopa,
MOJIETIM KPUCTAITMYECKUX PEIIETOK, MPOBEIECHUE PEaKIMil MOHHOrO OOMEHa, ONpeleeHHE Cpelbl PAacTBOPOB C IOMOIIBI0O HHAUKATOPOB,
M3Y4YE€HUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM PEAKIIUU U MOJIO0KEHHE XMMHUUECKOTO PaBHOBECHSI.

Heoprannueckasi Xumus.

[Tonoxxenne HemeramioB B Ilepuoanueckoit cucreme xumuueckux aneMmeHToB J[.M. MeHzneneeBa U 0COOEHHOCTH CTPOEHHSI UX ATOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJIJIOTPOINHS HEMETAIIOB (Ha IpUMEpE KUCIOpoa, cepbl, pocdopa u yriaepona).

Bogopoa. Ilonydenue, pusmueckre M XMMHYECKHE CBOMCTBA: peakIMM C METalyIaMHM M HEMeTaJllaMU, BOCCTAHOBUTEJIbHBIE CBOMCTBA.
I'mapuael. TormmMBHBIE 3JIEMEHTHI.

lamorensl. HaxoxaeHwe B TpHpone, CHOCOOBI IMONyYeHHUs, (PU3UYECKHEe W XUMHUYECKHE CBOMCTBa. [ amoreHoBomopoisl. Baxkueimnme
KHCIIOPOJICOIEPIKAIIIE COSIMHEHHsI ranoreHoB. JIabopaTopHbie U IPOMBILIUICHHBIE CIIOCOOBI MTOJIYY€HUS TaJloreHOoB. [I[puMeHeHne rajloreHoB U ux
COETUHEHUH.

Kucnopon, o30H. JIabopaTopHble U MPOMBIIIJIEHHBIE CLIOCOOBI TOAYy4YeHUs Kuciaopoaa. dusnueckue 1 XMMUUYECKHUE CBOICTBA U IPUMEHEHHE
KHCII0po/ia U 030Ha. OKCUABI ¥ IEPOKCHUIBI.

Cepa. Haxoxzaenue B mpupoje, cnocoObl moiaydeHus, pusndeckue u xumuueckue cBoiictBa. CepoBogopon, cynbuabl. Oxcuna cepsi(IV),
oxcu cepbl(VI). CepHucras u cepHasi KUCIOTHI U UX cod. OCOOEHHOCTH CBOMCTB cepHOM KUCTOTHI. [IpiMeHenue cepbl U €€ coeTnHEeHU .

A3zot. HaxoxxaeHue B mpupoje, croco0bl NoaydeHus, GU3NUecKrue 1 XUMUYECKHe CBOcTBa. AMMHUaK, HUTpUAbL. OKCUABI a30Ta. A30THCTas
Y a30THAas KUCJIOTHI ¥ UX colii. OCOOEHHOCTH CBOWMCTB a30THOM KUCIOTHI. [I[pruMeHeHne a3ota u ero coeiuHeHU. A30THBIE YI00peHu .

®ocdop. Haxoxnenue B nmpupojie, crnocoObl moyydeHus, puznyeckue u xumuueckue cpoictBa. @ochuast u pochun. Oxcuasl pocdopa,
dochopnas xkucnora u e€ conu. Ilpumenenne gocopa u ero coenunennit. @ocopusie ynoOpeHus.

VYraepol, HaX0XAEHUE B IPUPOJE. AJITOTPOITHbIE MogupHUKay. PU3NUEeCKue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHbIX
yraeponoM. Okcup yraepona(ll), okcun yrnepona(IV), yroneHas kucnota u €€ coi. AKTUBHPOBAHHBIN yTob, aacopomus. Oyiiepensl, rpadeH,
yIJIepoJIHbIe HAHOTPYOKHU. [IpuMeHeHre MpoCThIX BEIIECTB, 00Pa30BAHHBIX YIIIEPOJIOM, U €r0 COSTMHEHH.

Kpemuuii. HaxoxzaeHue B mpupoje, crocoObl MoidydeHus, ¢puznueckue M xumuueckue cpoictBa. Oxcua kpemuusi(IV), kpemHueBas
KHCII0Ta, CWIIMKAThI. [I[puMeHenne kpeMHus U ero coenHeHnil. CTEKII0, €ro noiay4eHue, BUbl CTEKIA.

[Tonoxxenne meramioB B Ilepuoguueckoil cucreMe XUMHUYECKHX 3JeMEHTOB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB
MetasuioB. O0mue ¢pu3ndeckue cBoiicTBa MetauioB. [I[puMeHeHne MeTamioB B ObITY U TexHUKE. CITaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUIN psAa HampsbkeHHid MeTtayuioB. OOmme cnocoObl MONMyY4eHUs METalIoB: THAPOMETAJUTYPrHsi, MHPOMETAJUTYpPIHs,
anekTpoMeTautyprus. Ilonstue o koppo3un MeTauioB. CocoObI 3alUTHI OT KOPPO3HH.



O6mas xapakrtepuctrka MeTtauioB IA-rpynmer Ileprognyeckolt cucTeMbl XMMHUYECKHMX SJeMEHTOB. Harpuit m kammii: momydeHwue,
¢du3nveckre 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB M UX COCTUHEHHN.

OOmas xapaktepuctuka metramioB I[A-rpynmer [lepuonudeckoil cUCTEMBbl XMMHUYECKHX JIEMEHTOB. MarHuii M KalbLUil: IMOJy4eHHE,
¢bu3znyeckre 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX coeAMHEHUH. JKECTKOCTh BOBI U cIOCOOBI €€ yCTpaHeHHUS!.

AnroMuHuil: mony4yeHue, (pU3MUYECKHMEe M XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOr0 BEUIECTBA M €ro coeauHeHud. AmdorepHbie
CBOMCTBA OKCHJIA U TUIAPOKCH/IA AIIFOMUHHUS, THAPOKCOKOMIUIEKCHI aJIFOMUHMS.

OOm1ast xapakTepUCTHKA METaJUI0B T000uHBIX noarpymi (b-rpymm) Ileprnoaudeckoil CHCTEMbI XUMUYECKHX 3JIEMEHTOB.

dusnyueckrue U XUMUYECKHUE CBOMCTBA XpoMa U ero coequHenuid. Okcuabl u ruapokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u
JUXPOMAThI, UX OKUCIUTENIbHBIE CBOMCTBA. [lonyuenue u npumMeHeHue xpoma.

dusnyueckre U XUMHYECKUE CBOWCTBA MapraHiia u ero coeauHeHuil. Baxueimue coequnenus: mapranua(ll), mapranna(IV), mapranna(VI)
u mapranna(VII). [lepmanranat kanus, ero OKMCIUTENbHbIE CBOWCTBA.

du3nyeckue 1 XMMUYECKUE CBOMCTBA Kene3a U ero coeAnHenuil. Okeupl, ruapokcuasl U conu xenesa(ll) u xenesa(Ill). Ilomyyenue u
MIPUMEHEHHUE JKeJe3a U €ro CIJIaBOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MEJIN U €€ coeMHeHuil. [loirydenne u npuMeHeHne Meau 1 €€ COeqUHEHU .

[unk: monydeHue, pU3MUECKUE M XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE CBOWCTBA OKCHAA W THIPOKCHAA LUHKA, TUAPOKCOKOMILICKCHI
uuHKa. [[pumMeHeHne MHKa U ero COeIMHEHUH.

DKCcrepuMEHTAIbHBIE METO/Ibl U3yYEHHS BEUIECTB U UX MPEBPAIICHUIA: H3yuyeHue o0pa3IioB HEMETAIIJIOB, ropeHue cepol, hocdopa, xenesa,
MarHusi B KHCIOPOJIE, U3yYEHUE KOJJIEKIMH «MeTalbl U CIUIaBbl», B3aMMOJICUCTBUE HICIOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB C BOJOU
(BO3MOKHO MCHOJIb30BaHUE BUJEOMATEPHUAIIOB), B3aUMO/IEHCTBHE IIMHKA U KeJle3a C PACTBOPAMHU KUCIIOT U IIeI04Yel, KaYeCTBEHHbIE PEaKIMi Ha
HEOPraHWYECKHE aHHOHBI, KATHOH BOJOPOJA M KaTMOHBI METAJUIOB, B3aUMOJIECUCTBUE THIPOKCUIOB AIFOMUHUS U [IUHKA C PaCTBOPaMHU KHCIIOT U
IIeJI0Yel, pelleHue IKCIepUMEHTATIbHBIX 3a7ay 1mo TtemaMm «[amorens», «Cepa u e€ coeanHeHUs», «A30T U (Hochop U HX COCTUHEHHUSN,
«MeTansl TJIaBHBIX MOATPYII», «MeTaibl MOOOYHBIX TOATPYIIID.

XuMUA U )KU3Hb.

Ponp xumuu B obecriedeHHH yCTOMUMBOIO pa3BUTHA uyeioBeuyecTBa. [IoHATHE O Hay4YHBIX METOJaX MO3HAHMSI U METOJOJIOTMH HAyYHOIO
uccienoBanus. Hay4yHble IpUHIMITBI OPraHU3alid XUMHUECKOTO TPOU3BOCTBA. [IpOMBITIIIIEHHBIE CITOCOOBI MOTY4YEeHUS BaKHEHIIINX BEUIECTB (Ha
pUMepe MPOU3BOJCTBA aMMHAKA, CEPHOM KHCIOTHI, MeTaHoJsa). [IpoMBIIIIEHHBIE CIIOCOOBI MOMyYEHHUs] METAUIOB U CIUIAaBOB. XHUMHUYECKOE
3arpsi3HEHUE OKPY KaloLIel cpebl U ero nocieacTBus. Poib XuMun B o0ecrieueHnr YHepreTHIeckoil 0e30MacHOCTH.

XHUMHS U 310pOBbE 4YeIOBeKa. JIekapcTBeHHbIe cpeAcTBa. [IpaBuiia ucnoib30BaHUs JEKAPCTBEHHBIX ITpenaparoB. Poib XuMun B pa3BUTHN
MEUIIMHBI.

XUMUS UL OCHOBHBIE KOMITOHEHTBI, MMUIIEBbIE 100aBKU. Pob XMMHUK B 00ecTiedeHNN MHUIIEBON O€30MacHOCTH.



Kocmernueckne n mapdromepnsie cpenctBa. beitoBas xumus. [IpaBmima 0€30macHOrO WCIOJIB30BAHUS TMPENapaToB OBITOBONW XWMHH B
IMOBCEAHEBHOM XKU3HU.

XUMHS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEIIBHBIC MaTepHAIIbI (IIEMEHT, OETOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHnyecKkre 1 MUHEPaJIbHBIE YI0OpEHHS.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalIbl, KPACKH, CTEKII0, KepaMuKa. Matepuaibl Jisl SJ1eKTpOHUKU. HaHOTeXHOIOTH .

PacuérHpic 3amaun.

Pacuérel: mMacchl BemiecTBa MM 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WM OOBEMY OJHOTO U3 yYACTBYIONIMX B
peakIuy BeIecTB, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIM OJHO M3 BEIIECTB MMEET MPUMECH, Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3 BEIIECTB JaHO B BHJE PacTBOpPA C ONPEACIEHHOW MAacCOBOHM JIOJIEH pacTBOPEHHOTO
BEILIECTBA, MACCOBOM J0JIM U MOJISIPHOW KOHUEHTPALIMKU BEIIECTBA B PACTBOPE, 10U BBIXOJA MPOJIYKTA PEAKIHUH OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3U.

Peanu3anus MexXnpeMEeTHBIX CBsI3€l U U3yYeHHUH O0IIel U HeopraHuueckoil xumuu B 11 kitacce ocyliecTBIsSeTCs Yepe3 UCIIOIb30BaHNE
KaK OOIIMX €CTeCTBEHHO-HAYYHbIX MOHATHH, TaK U IOHATUHN, MPUHATHIX B OTJEIBHBIX MIPEIMETaX €CTECTBEHHO-HAYUYHOTO IIHKIIA.

OOme ecTeCTBEHHO-HAyYHbIE TOHSTHS: SIBJICHUE, Hay4YHbId (akT, THUIOTE3a, TEOpHs, 3aKOH, aHaJIu3, CHHTE3, KiIacCH(UKaIlus,
MePUONYHOCTh, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJIENIb, MOJICITHPOBAHUE.

®usuka: MaTepus, MHUKPOMHp, MaKpOMHUp, aTOM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIbl, PaTUOAKTUBHOCTb, MOJIEKYJA,
HHEPreTHYECKUl YpPOBEHb, BEIIECTBO, TEJIO, 0O0BEM, arperaTHoe COCTOSHUE BEIIEeCTBA, WJCANbHBIN ra3, (U3MUecKue BEIUYUHBI, €TUHUIIBI
HU3MEpEHHUs], CKOPOCTh, DHEPTHUS, MACCA.

buonorus: kinerka, opranusm, skocuctema, ouocdepa, MeTadoIM3M, MaKPO- U MUKPOAIJIEMEHTHI, O€JIKHU, KUPBI, YTIIEBOJIbI, HYKICHHOBBIC
KHUCJIOTHI, PEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIIECTB U MOTOK YHEPTHUU B IKOCUCTEMAX.

I'eorpacdus: MuHepabl, TOpHBIE TIOPOIBI, MTOJIE3HBIE HCKOMAeMbIE, TOTIINBO, PECYPCHI.

TexHonorus: XuMuyeckasl IPOMBILIIEHHOCTb, METAJULYPIHs, CTPOUTEIBHBIE MATEPUAIIBI, CEIIbCKOXO03AMCTBEHHOE MPOU3BOACTBO, MUILEBAs
MPOMBIIIIICHHOCTh, (papMarieBTHUecKasi MPOMBIIUIEHHOCTh, MPOW3BOJACTBO KOCMETUUYECKHX IMPEnapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MAaTEepHAJIOB, JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUAPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMEBI 110 XUMHUHN HA YIJIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUU C CUCTEMHO-AESITENILHOCTHBIM MOJX0JIOM B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa « XUMHUS» HA YPOBHE
cpeaHero o0Iero o0pa3oBaHMsl BBIIEICHBI CIEAYIONINE COCTABISIONINE: OCO3HAHNE 00YYAIOIUMUCS POCCHICKON TPaXKAaHCKON MCHTUYHOCTH;
TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH M CAMOOIIPEJCIICHUI0; HAJHMYUEe MOTHBAIMM K OOYYEHHIO; TOTOBHOCTb M CIIOCOOHOCTB
o0y4aroluXxcsi PyKOBOACTBOBATbCA MPHUHSTHIMU B OOIIECTBE MpaBUIaMH U HOpPMaMH IOBEJCHHS; HAM4YME MPABOCO3HAHUS, SKOJOTHYECKOMH
KYJbTYpPbl; CHOCOOHOCTh CTAaBUTD LIEH U CTPOUTH KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOSHHS TNpeAMeTa «XUMHS» OTPakaloT CHOPMUPOBAHHOCTH OIBITA IIO3HABATEIBHOW M IMPAKTHUYECKOU
JEeSITeIbHOCTH 00Y4aoIIKXCsl B IPOLiecce peau3aluu o0pa3oBaTeIbHON JEATEIbHOCTH.

JIndHOCTHBIE pPe3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHS» OTpaxkaloT c(HOpPMHPOBAHHOCTH OMNBITA IMO3HABATEIBHON U MPAKTUYECKON
JesITeIbHOCTH 00YJaOIIMXCs B MPOIlecce peaau3aluy o0pa3oBaTeIbHOM e TeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

OCO3HaHHUs 00YUYaIOLUMUCS CBOUX KOHCTUTYLIMOHHBIX IIPAaB U 003aHHOCTEH, YBaXKEHUSI K 3aKOHY U IPaBONOPAIKY;

MIPEJICTABJICHUSI O COLMATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOLIECHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOI TBOPUYECKOW JIEATENbHOCTH NPU CO3/1aHUM y4eOHBIX MPOEKTOB, PELICHUH YYEOHBIX M MO3HaBaTEIbHBIX 3aj1ad,
BBITIOJTHEHUHM XUMUYECKHUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W NPUHUMATh MOTHBBI, HAMEpPEHUS, JIOTUKY U apryMEHThl JPYTUX IMpPU aHAJIU3€ Pa3IMYHbIX BUJOB yueOHOU
NESITENIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNS:

LIEHHOCTHOTO OTHOILIEHUS] K UCTOPUUECKOMY U HAyYHOMY Hacle1I0 OT€YECTBEHHON XUMHUU;

YBaXXEHMsI K MpoIleccy TBOpUYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKOTO MPUIIOKEHUS XUMHH, OCO3HAHHUS TOTO, YTO JAaHHbIE HAYKH €CTh
pe3yJIbTaT AJTUTENIbHBIX HAOMI0IEHUH, KPONOTIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TIOCTOSHHOTO TPYy/a YYEHBIX U IPAKTUKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHHUU U IMOCIEAYIOIIEM aHalIu3e MH()OPMAIMK O MEPEeaOBhIX JTOCTUKEHUSX COBPEMEHHON
OTEUYECTBEHHON XMMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHMUS,;



CIIOCOOHOCTH OIICHMBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKHUMH SBJICHUSIMU, U TMPUHUMATh OCO3HAHHbIE PEIICHUS, OPUEHTUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IOBEJIEHUE M TMOCTYNKHA CBOUX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM M C Y4ETOM
OCO3HaHUs MOCIIEICTBUM ITOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHUS IICHHOCTEH 370poBOro M Oe3omacHOoro oOpa3a XW3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY
(U3HUECKOMY U TICHXUYECKOMY 3]I0POBBIO;

coOroieHUs TTpaBuIl 0€30MacHOro oOpallleHus C BelleCTBaMU B ObITY, TOBCEIHEBHOI JKHU3HU, B TPYAOBOI 1€ATEIbHOCTH;

MOHUMAaHUS LIEHHOCTH MPaBWJ HHAWBUIYaJbHOTO M KOJUIEKTUBHOTO O€30IacHOrO MOBEACHMSI B CUTYAIUSX, YTPOXKAIOUIMX 3J0POBBIO U
JKWU3HH JIIOJCH;

OCO3HaHUS MOCJIEICTBUM U HETIPUATUS BPEIHBIX MMPUBBIYEK (YIIOTPEOICHUS aJIKOTr0JIsl, HAPKOTUKOB, KYpeHHS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATUBHOM KOMIETEHTHOCTH B YU4e€OHO-UCCIIEOBATENLCKON NeATeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTrUX BHUIAX
e TeIbHOCTH;

YCTAaHOBKH HAa aKTUBHOE y4aCTHE B PEIICHUH MPAKTUYSCKUX 3a71a4 COLUATBLHON HAIPABJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3YUYEHHIO PO eccHil pa3TuyHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXXE€HUs K TPYLY, JIIOASIM TpyAa U pe3yjbTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHIYaTbHOW TpPaeKTOPUHM OOpa3oBaHus, Oyaymied mpodeccHu U peanu3alud COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB C YYETOM JJUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 7K0JIOrMYeCKOro BOCIIMTAHUS:

HKOJIOTHUYECKH 1€1€CO00Pa3HOr0 OTHOILIEHHS K MPUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS )KM3HU HA 3eMIle;

MOHUMAHUS TI00ATBHOTO XapaKTepa HKOJOTMUECKUX MpoOJieM, BIUSHUS SKOHOMHYECKHUX MPOIECCOB HA COCTOSIHHE MPUPOTHOW H
COLIMAJIBHON CPEJIbL;

OCO3HaHUsI HEOOXOAMMOCTH UCTIOIB30BAHUS IOCTHKECHUN XUMHH JIJIs1 PEIICHUs BOTIPOCOB PAIIMOHATIBHOTO TTPUPOIOTIOIH30BAHMUS;

AKTUBHOTO HEMPUSATHS JEHCTBUM, MPUHOCAIIUX Bped OKpPYXKAIOIIeW MPHUPOAHON cpene, yMEHHs MPOTHO3MPOBATh HEOIAaronpusiTHbIC
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMBIX IEUCTBUI U NPEIOTBPAIATh UX;

HaJU4HUs Pa3BUTOrO JKOJIOTHYECKOTO MBINUICHUS, YKOJOTHYECKOM KYJIBTYPHI, OMbITA JEATEILHOCTH SKOJOTHYECKON HAIPaBIECHHOCTH,
YMEHHUS PYKOBOJCTBOBATHCS MMH B TIO3HABATEIHbHOW, KOMMYHHUKATHBHOM W COIMAJIBHOM TIPAKTHUKE, CIOCOOHOCTHM W YMEHHS aKTHBHO
MPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) HEeHHOCTH HAYYHOI0 TIO3HAHUS:



MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHUKH;

MOHMMAaHMs CHENU(PHUKH XUMHUU KaK HAyKd, OCO3HaHUs €€ poiu B (HOPMUPOBAHHHM PALMOHAIBHOIO HAYYHOTO MBILIUICHUS, CO3AAHUU
LIEJIOCTHOTO IPEACTABICHUS 00 OKpYXAlOUIEM MHMpE KaK O €JUHCTBE NPUPOAbI M YEJIOBEKA, B IIO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrny mpodiieM COXpPaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOexkAEHHOCTU B 0c000I1 3HAYMMOCTH XUMUU UL COBPEMEHHON IMBUIIM3ALMU: B €€ TYMaHUCTHUECKON HAIIPaBICHHOCTH M BaXHOW POJIU B
CO3JIaHMHM HOBOHM 0a3bl MaTepUANbHOM KyJIbTYpBl, B PEUICHHM TJIO00ATbHBIX MPOOJIEM YCTOWYMBOIO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOH,
HHEPreTUUECKOM, MHUIIEBON M YKOJOTHUECKON 0€30MacHOCTH, B Pa3BUTUU MEAMULIMHBI, 00ECIICUCHIH YCIOBUN YCIIEUTHOTO TPYAA M SKOJIOTUYECKU
KOM(DOPTHOI JKHU3HU Ka)KJ0TO YiieHa OOlIecTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHMMAaHHS CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
HCIOJIb30BaTh IOJy4YyaeMble 3HAHUA Ul aHAIW3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa U MPOUCXOJSAIIMX B HEM HM3MEHEHUH, YMEHUs
nenaTb 000OCHOBAaHHBIE 3aKIIOUCHHS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIINXCS JJAHHBIX C I[EIBI0 TIOTYYEHUS JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIHHO UCIIOIB30BAaTh XUMUYECKUE 3HAHUS TSl pelIeHHs] MPOOJIeM B pEalIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKON AEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTHBHOMY TOJYYECHUIO HOBBIX 3HAHUH MO XMMHU B
COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/Aa B Pa3IMUHbIX chepax mpodecCHOoHaATbHON AeITeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaTbl OCBOSHHS MPOTrpaMMbl IO XUMUH Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHus BKIIIOYAIOT:

3HaUMMbIe 1711 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYUAOMIMXCS MEXIUCIUIUIMHAPHBIE (MEXKIIpEIMETHBIE) OOIIeHAyUYHbIE TTOHSATHS,
OTpakarolllie LEJOCTHOCTh HAayYHOH KapTHHBI MHUpa M cHeuu(HUKy METOJIOB IMO3HAHHWS, MCHOJb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, PHEPrus, sBIEHHE, MPOLECC, CUCTeMa, HayuyHbId (akT, MPUHLUIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEJOBaHHE,
Ha0It0/IeHue, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHble YyueOHbIE JecTBUs (ITO3HABaTENbHbIE, KOMMYHUKAaTHUBHbBIE, pPETyIATHBHbIE), oOecreunBaronye (GopMupoBaHUE
(GYHKIIMOHATIBLHON TPAMOTHOCTH M COLIMATIBHON KOMIETEHLIUU 00YYaIOLINXCS;

CIOCOOHOCTh OOYYAIOIIMXCS MCIOIb30BaTh OCBOCHHbIE MEXIUCHUIUITMHAPHBIE, MUPOBO33PEHUYECKHNE 3HAHUS U YHUBEpCAJIbHbIE y4eOHBIE
JIEWCTBUA B O3HABATEILHON U COIMAIBHOM MPAKTHUKE.

MertanpeameTHble pe3yiabTaThl OTPAXKAlOT OBJAJCHHWE YHHUBEPCAIbHBIMU YYEOHBIMU IO3HABaTEeNbHBIMH, KOMMYHUKAaTUBHBIMH U
PEryJIsSTUBHBIMU JEHCTBUSIMHU.



ITo3HaBaTe/IbHbIEe YHHBeEpPCAJIbHbIE y4eOHbIe AeiiCTBUS

1) 6a3oBble JIOrUYecKHe AeiiCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaTH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

OTpENEATh IENH JeATEIbHOCTH, 3a/JaBas TMapaMeTpbl M KPUTEPUU HMX JOCTHIKCHHS, COOTHOCHUTH PE3YJIbTAaThl JACSITCIBHOCTH C
MTOCTaBJICHHBIMH IIEJISIMU;

WCII0JIb30BaTh MIPU OCBOCHUU 3HAHUM MPUEMBI JIOTHUECKOTO MBIIUICHHS: BBIICTSATh XapaKTEpHbIC MPU3HAKY MOHATUNA U YCTaHABIUBATH UX
B3aMIMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS 711 OOBSICHEHUS OT/ICTHHBIX (PAKTOB U SBICHUM;

BBIOMPATh OCHOBAHMSI M KPUTEPUH TSI KJIaCCU(UKAITUN BEIIECTB U XMMUYECKUX PEaKITU;

yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3y4aeMbIMH SIBICHUSMH;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHAYKTUBHBIC, JCHYKTHBHBIC, IO AHAJOTHUM), BBISBIATH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B
paccMaTpuBaeMBbIX SBICHUSIX, (DOPMYIIHPOBATH BHIBOIBI M 3aKITIOUCHHS,

MPUMEHITh B MpoIllecce MO3HAHUS HCIOJb3yeMble B XHMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, MpeoOpa3oBbIBATH MOJAEIBHBIC
MPEJICTABICHHUS] — XUMUYECKHI 3HAK (CMMBOII) 3J€MEHTa, XUMUYecKkas (opmyia, ypaBHEHHE XUMUYECKOW pPeakIuu — MpU PEUIeHHH Y4eOHBIX
MO3HABATEJIPHBIX U TMPAKTUYECKUX 3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJCIIbHBIC TMPEICTABICHUS I BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB M XUMUUECKUX PEAKIIHA.

2) 6a30BbIe HCCIEN0BATEIbCKHE HeHCTBHS:

BJIAJIETh OCHOBAMH METOJI0B HAYYHOI'O [TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIU;

dhopmynupoBaTh 1ENH U 33]]a4l UCCIIEIOBAHMSI, HCTIOIB30BaTh TOCTABJICHHBIC U CAMOCTOSITEIFHO COPMYITHPOBAHHBIE BOIIPOCH B KAYECTBE
WHCTPYMEHTA IMO3HAHUS U OCHOBBI JJIsI POPMUPOBAHUS TUTIOTE3BI 110 TPOBEPKE MPABMIBHOCTU BHICKA3bIBAEMBIX CYKICHHII;

BJIAJIETh HAaBBIKAMU CAMOCTOATENBHOIO IUIAHUPOBAHMUS W TPOBEICHUS YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEpPUIEHCTBOBATH YMEHUS
HaOII0/IaTh 332 XOJIOM TpoIlecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €r0 Pe3ylbTaT, (OopMyIupoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHUS, COCTABISITH OOOCHOBAHHBIN OTYET O MIPOJIETIaHHOM paboTe;

MpuoOpeTaTh OIBIT YYEHUYECKOW WCCIIECNOBATEILCKOW M TPOCKTHOM JESITENIbHOCTH, TMPOSBIATH CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATEIIbHOMY MOMCKY METOJI0B PELICHUS] MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JINYHbIX METOA0B O3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHUKAX WHGOpMAIMU (HAYIHO-TIOMYJISIpHAS JUTEpaTypa XUMHUYECKOTO COJACpP)KaHUsI, CIPAaBOYHBIC
nmocobust, pecypcel HHTEepHeTa), aHAIM3UPOBATh HMH(POPMAIMIO PA3JIUYHBIX BHJIOB W (OpM TMPEACTABICHHUS, KPUTHYECKH OIEHUBATH €&
JIOCTOBEPHOCTH U HEMTPOTUBOPEUUBOCT;



(bopMyIHpPOBATH 3aPOCH ¥ IPUMEHSTH PA3JIMYHbIE METOABI IIPH MONUCKE B 0TOOpe MHPOPMAINK, HEOOXOAUMOI JUTS BBITOTHEHUS YI€OHBIX
3a7a4 ONpPEICIEHHOTO TUIIA;

pUOOPETATh OMBIT UCIIOJIL30BAHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpAaTh ONTUMAJIbHYIO (OpPMY INpeacTaBieHus MHGopManuu (cxembl, Tpaduky, AuarpaMmbl, TaOIUIbI, PUCYHKH U
Jpyrue);

MCIOJIb30BATh HAYYHBIH S3bIK B KAYECTBE CPEACTBA IPU PadOTE C XUMHUECKOW MH(POPMALIMEH: MPUMEHATh MEXIpeaMeTHbIE ((pusnueckue u
MaTeMaTHYECKUe) 3HaAKU U CUMBOJIBI, (hOpMYJIbI, a00peBUATYphl, HOMEHKIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCTBHUA:

3a1aBaThb BOIIPOCHI 11O CYIICCTBY 06CY)I(,H3€MOﬁ TCEMBI B XO0AC Auajiora H/Uau AUCKYCCHHU, BBICKA3bIBATb UCH, Q)OPMYJII/IpOBaTL CBOH
IpCaI0KCHUS OTHOCUTCIIbHO BBIITOJIHCHUA npezmo;erHoﬁ 3aJa4iu,

BBICTYIIATh C IIPE3EHTALIMEN PE3yJIbTaTOB [T0O3HABATEIBHOMN JEATEIBHOCTH, ITOJIYYEHHBIX CAMOCTOSATEIBHO UIIM COBMECTHO CO CBEPCTHUKAMU
IIPU BBINOJHEHUH XUMHYECKOI0 SKCIIEPUMEHTA, IPAKTUYECKONH pabOoThI 110 UCCIIEI0BAaHUIO CBOMCTB M3Y4aeMbIX BEUIECTB, peau3alnun y4eOHOTro
MPOEKTa, U (POPMYJIMPOBATh BHIBOJBI IO PE3ysIbTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MyTEM COTIIACOBaHMSI MMO3UILIMN B X0/1€ 00CYKIeHus 1 oOMeHa
MHEHUSIMHU.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC y‘leﬁl—lble JeHCTBUA:

CaMOCTOATEIIBHO IIJIaHUPOBATH U OCYILECTBIIATH CBOIO [T03HABATEIIBHYIO IE€ATEIBHOCTD, ONPEAeissa €€ LeIu U 3a1a4l, KOHTPOJIMPOBATh U 10
Mepe He0OXOMMOCTH KOPPEKTUPOBATH MpeiiaraeMblii alropuT™ JASHCTBUI MPU BBHIOJHEHUN YU€OHBIX M MCCIIEOBATENbCKHUX 3a/1a4, BHIOMPATh
HauboJee 3hPeKTUBHBINA CIIOCO0 UX pelIeHHs] ¢ YUETOM MOJIyYE€HUs HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKHX PEAKIIUIX;

OCYHICCTBJIATL CAMOKOHTPOJIb ACATCIBHOCTH HAa OCHOBC CaMOaHaJIM3a U CAMOOLCHKH.



INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOSHUS MPOTPAMMBI [0 XUMHUHU Ha YIiyOJIEHHOM ypOBHE HA YPOBHE CPEIHEro 00IIero o0pa3oBaHus BKIIOYAIOT
cneuupuyeckue s y4eOHOro mIpeaMera «XUMHUs» HaydHble 3HAHUS, YMEHHS W CIIOCOOBI JEUCTBHI IO OCBOCHHUIO, MHTEPIPETAlH U
IpeoOpa3oBaHUIO 3HAHUM, BUJbI EATEIBHOCTU 110 MOJYYEHUIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHWHM B pa3IMUHbIX yYEOHBIX CUTYyalUsX, a
TaK)K€ B PEAIBHBIX )KU3HCHHBIX CUTYalMsX, CBA3AHHBIX ¢ XMMHEH. B mporpamme mo XMMUM NPEAMETHBIE PE3yJbTAThl IPEACTABIEHBI 110 TOJaM
U3y4YEeHUS.

10 KJIACC

IIpenMeTHBIe pe3ysIbTaThl OCBOCHUA Kypca «OpraHudeckasl XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTD MPEICTABICHUNI: O MECTE U 3HAUEHUH OPraHMYECKOW XMMHH B CHCTEME €CTECTBEHHBIX HayK U €€ poyiu B 0OecrieueHuu
YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOIEM SKOIOTUYECKOM, SJHEPTETHUECKON U MUIIEBOI 0€301MacHOCTH, B Pa3BUTUN MEIULIMHBI,
CO3/IaHUM HOBBIX MaTEpHUAJIOB, HOBBIX MCTOYHHMKOB SHEPruM, B OOECHEUYEHHWH pPALMOHAIBHOIO IPUPOJOINOIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33PEHUS U 0011l KyJIbTyphl 4EJI0BEKa, a TAKXKE IKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBbIO U IPUPOIHOI cpelie;

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHMH, KOTOpAs BKJIFOYAET: OCHOBOIOJATalolUE IMOHATUS — XUMHUYECKHM DJJIEMEHT, aToM, AIpo U
ANIEKTPOHHAsI 000JI0YKa aToMa, s-, P-, 0-aTOMHBIC OPOUTAIIH, OCHOBHOE M BO30YKIEHHOE COCTOSIHUS aTOMa, THOpUIM3allis aTOMHBIX OpOUTaIeH,
WOH, MOJIEKYJIa, BaJICHTHOCTb, JIEKTPOOTPHUIATEIBHOCTD, CTEIICHb OKHMCJICHHUS, XUMHUYECKasl CBS3b, MOJIb, MOJISIpHAsI Macca, MOJIIPHBINA 00BEM,
YIJIEpOAHBIN CcKeneT, (PyHKIMOHANbHAs TIpylna, pajuKal, CTPYKTypHble (GopMynbl (pa3BEpHYTbIE, COKpALIEHHbIE, CKEJETHBIE), H30MepHus
CTPYKTYpHasi M NPOCTPAHCTBEHHAs (reOMEeTpUYecKas, ONTHYECKas), H30Mepbl, TOMOJIOTUYECKUNA DPsJl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI- U
a30TcoJiepXKalllie OpraHMYeCKUe COECTUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUH, 3aKOHbI
(mepuoauyeckuii 3akon JI. . MenneneeBa, Teopus CTpoeHUs opraHUdeckux BemecTB A. M. ByTiepoBa, 3akoH coXpaHEHHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHHUS W NPEBPALIEHUS dSHEPTUU MPU XUMUYECKUX PEAKIMAX ), 3AKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XUMUHM, MUPOBO33PEHUYECKUE
3HAHHUS, JIe)KAllUe B OCHOBE NOHMMAHMS NPUUYMHHOCTU M CUCTEMHOCTH XUMHYECKMX SIBICHUMW; TPEICTABJICHUS O MEXaHM3MaX XUMHUYECKHX
peaxkuuii, TepMOAMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUs, O B3aUMHOM BIUSHUM aTOMOB U TPYIII aTOMOB B MOJIEKYJax
(MHIYKTUBHBIM U Me30oMepHbIN 3QdekThl, opuenTanTsl | u Il pona); dpakronornueckue cBeeHus 0 CBOMCTBaxX, COCTaBe, MOIYyYEHUH U 0€30I1aCHOM
UCMOJb30BAHUU BAXKHEWMIIMX OPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH JesITeIbHOCTH YelIOBeKa, OOLIMX HAayYHBIX MPHHLIUIAX
XMMHUYECKOT0 MPOU3BOJICTBA (Ha MpUMEpe MPOU3BOICTBA METAaHOIIA, TIEpepabOTKU HePTH);

cOpPMUPOBAHHOCTh YMEHHI: BBIABIATh XapaKTepHble MpPHU3HAKW TOHATUH, YCTaHABIMBATH WX B3aUMOCBS3b, HCIIOIbH30BAThH
COOTBETCTBYIOIME TIOHATHS ITPU ONMMCAHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COEAMHEHUN;

c(OPMHPOBAHHOCTh YMEHHIA:



UCIOJIb30BATh XUMHUYECKYIO CUMBOJMKY JJISI COCTABICHHUS MOJEKYJSPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX)
(hopMyIl OpraHMYECKUX BEIIECTB;

COCTAaBJIATh YPAaBHEHUS XMMMUECKHUX DPEAKIMM M pacKpbIBaTh UX CYLUIHOCTb: OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI IOCPEICTBOM
COCTaBJICHHs JIEKTPOHHOrO OajaHca 3TUX pPeakUui, peakuuid MOHHOro oOMeHa IyTEM COCTABICHMS UX MOJHBIX M COKPAIIEHHBIX HMOHHBIX
YpaBHEHUH;

M3rOTABIIMBATH MOJIEIN MOJIEKYJI OPTaHUYECKUX BELIECTB JJIsl WILTIOCTPALIMU UX XUMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOEHU;

c(OPMHPOBAHHOCTh YMEHMIA: YCTaHABIMBATh MNPUHAAJICIKHOCTh HM3YYEHHBIX OPraHMYECKHX BEIIECTB MO HMX COCTaBY M CTPOCHHUIO K
OIpe/IeIEHHOMY KJIacCy/TpyIIe COeAMHEHUH, 1aBaTh UM Ha3BaHMs 1o cucteMatudeckoil Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE
Ha3BaHUS [UId OTACIbHBIX IPEJCTaBUTENICH OpPraHUYECKMX BELIECTB (STWIJIEH, AlETWUJIEH, TOJIyOJ, IJIMLEPHUH, STHIECHIJHMKOIb, (HEeHOI,
dbopmanpaeru, aneTaibIeTHa, alleTOH, MypaBbHHAsL KUCIIOTA, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsI, OJICMHOBAS, MaJIbMUTHHOBASI KUCIIOTHI, TJIUIHH,
aJlaHWH, MaJIbT03a, (PPYKTO3a, aHIIINH, TUBHHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEAEIATh BUJ XUMHUECKOW CBSI3M B OPraHUYECKUX COEJMHEHUSX (KOBAJIEHTHas M MOHHAs CBs3b, G- U T-
CBSI3b, BOJJOPOJIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHUSI TNPHUMEHSTH MOJOXKCHHUS TEOPUU CTPOCHHS opraHumdeckux BemectB A. M. BbyrnepoBa ans oObsicHEHUs
3aBHCHUMOCTH CBOWCTB BELIECTB OT UX COCTAaBa U CTPOCHMSI;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTb COCTaB, CTpPOEHHE, (pU3MUECKHMe M XMMUYECKHE CBOMCTBA TUIMYHBIX HpeACTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AJKAHOB, IMKJIOAJKAHOB, AJKEHOB, AJIKaJUCHOB, AJKWHOB, apOMAaTHYECKUX YIJIEBOAOPOIOB,
CIIMPTOB, aJIbJETUI0B, KETOHOB, KAPOOHOBBIX KHCJIOT, MPOCTHIX U CIIOKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAMHEHUH U aMUHOB, aMUHOKHCIIOT, O€JIKOB,
YII€BO0OB (MOHO-, M- U MOJMCAXapUIOB), WILTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXAY HUMHM YPaBHEHHUSMU COOTBETCTBYIOIIUX XUMUYECKUX
peaxkuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (DOPMYII;

c(OPMHPOBAHHOCTh YMEHMS MOATBEP)KIaTh HA KOHKPETHBIX IPUMEpPaxX XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OpraHMYECKHX
COEIMHEHUI OT KPaTHOCTH U THUIIA KOBAJIEHTHOM CBSA3U (G- U TM-CBSI3U), B3AUMHOTO BIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh HMCTOUHUKH YIJIEBOJOPOJHOTO ChIpbs (HEPTh, NPUPOIHBIM Ta3, yroyb), CIOCOOBI €ro
nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHMM O €CTECTBEHHO-HAy4YHbIX METOJaX IIO3HAHUS — HaOJIIOAECHUH, H3MEPEHUH,
MO/JICJIMPOBAHUH, SIKCIIEPUMEHTE (PeaTbHOM M MBICIEHHOM) U YMEHHSI IPUMEHSTh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHUS MPUMEHATh OCHOBHBIE ONEpallii MBICIUTEILHON NESTEIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHHE, 000011IeHue,
CUCTEMAaTH3allMIO, BBISIBJICHHE IPUYUHHO-CIIECTBEHHBIX CBSI3€H — /Ul U3YUYEHUS CBOMCTB BEIIECTB U XUMUUYECKUX peaKLnii;



C(OPMHPOBAHHOCTh YMEHHWH: BBISABISATH B3aUMOCBSI3b XUMHUECKUX 3HAHWUU C TOHSATHSAMHU W TPEACTABICHUSMHU JAPYTHX €CTECTBEHHO-
HAay4YHBIX NPCAMCTOB JIs 60.He€ OCO3HAHHOI'0 IMOHUMAaHHWA CYHIHOCTU MATCPUAJIbHOTO CAWMHCTBA MHUpA, UCHOJIB30BATb CUCTCMHBLIC 3HAHUA I10
OpPraHUYECKON XUMUU JIJIs1 OOBSICHEHHSI U TPOTHO3UPOBAHUS SBJICHHI, UMEIOIINX €CTECTBEHHO-HAYIHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHUU: MPOBOAUTH PACYETHI IO XUMHUYECKUM (OPMYJIaM M YPaBHEHUSM XMMHUYECKHX PEaKIUH C UCIOJIh30BAHUEM
¢du3nveckux BeIMYMH (Macca, 00bEM ra30oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJUYECTBEHHON CTOPOHBI: PacyEThHI IO
HaXO0XICHUIO XUMHYECKOU (I)OpMyJIbI BCIICCTBA 110 M3BCCTHBIM MACCOBBIM AOJIAM XUMHUYCCKUX 3JICMCHTOB, IMPOAYKTAM CropaHus, IJIOTHOCTHU
ra3000pa3HbBIX BEIIECTB;

c(OPMHPOBAHHOCTh yYMEHUI: MPOTHO3MPOBATh, AHAIM3HPOBATH M OIEHHUBATH C TO3WIMHA IKOJOTHYECKOW OE30MacHOCTH IOCIICACTBHUS
OBITOBOI M MTPOU3BOJICTBEHHOH JICATEIILHOCTH YEIOBEKa, CBSI3aHHOH C mepepaboTKO BEIIECTB, UCIIOJIb30BaTh MOJYYCHHBIC 3HAHUS JJIs1 IPUHSTHSI
IPaMOTHBIX pELICHU IPOoOJIEM B CUTYalUsX, CBA3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHIA: CAaMOCTOSITENIFHO IUIAHUPOBATH M MPOBOJIUTh XUMUYECKHI IKCIIEPUMEHT (MOJyYCHUE W M3YyYCHHE CBOWCTB
OpPraHUYECKUX BEIIECTB, KAaYCCTBEHHBIC PEAKIUH YIJICBOJOPOJOB PAa3IMYHBIX KIACCOB M KHUCIOPOJCOJCPKANIMX OPraHUYECKUX BEILECTB,
peIlICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10 PACHO3HABAHUIO OPraHWYECKHUX BEIIECTB) C COOJIOJACHUEM IpaBWI OE30MACHOTO OOpaIlICHUs C
BElIeCTBAMH W J1abopaTOpPHBIM 000pyaoBaHuEeM, (OPMYIMPOBATH II€JIb HCCICAOBAHUS, MPEACTABIATh B pasindHON (opMe pe3y/IbTaThl
OKCIICPUMCHTA, aHAJIU3UPOBATL U OLICHUBATHL UX JOCTOBCPHOCTD;

C(OPMHPOBAHHOCTh YMEHUIA:

cOOJII0IaTh MPaBHJIa SKOJIOTUYECKH 11EIeCO00pa3HOr0 MOBEICHHS B OBITY ¥ TPYIOBOM IEATEILHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3710POBBS,
OKpYIKaroIien MPUPOIHON CPE/Ibl U IOCTUKCHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HAaBaTh OIIACHOCTH TOKCHYECKOI'O )IeﬁCTBI/ISI Ha JXHUBBIC OpPraHHU3MbI OHpeI[CJ'IéHHBIX OpTraHMYE€CKUX BCHICCTB, IMOHHWMAasA CMBICIT
nokazareins [TJIK;

aHAJTM3UPOBATh 1EJIECO00PA3HOCTh MPUMEHEHHSI OPraHUYECKUX BEIIECTB B MPOMBINUICHHOCTH W B OBITY C TOYKH 3PEHHSI COOTHOIICHUS
PHCK-TIOJIB3a;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATh I[€JIEHANIPABICHHBIN MOUCK XUMUYECKOW MH(OpMallMU B pa3IMYHbIX UCTOYHHMKAX (Hay4Has U
yueOHO-Hay4YHas JUTeparypa, CpeacTBa MaccoBoi nupopmaruu, UHTEpHET U Apyrue), KPUTHUECKH aHAIN3UPOBATh XMMUYECKYIO HH(DOPMAIIHIO,
nepepadaThIBaTh €€ M UCIOJIh30BaTh B COOTBETCTBHH C TIOCTABICHHON YUeOHOM 3a1auei.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OO0IMIas 1 HeOpraHHYECKask XUMHS OTPaXKaroT:

c(hOpMHUPOBAHHOCTDH MPEICTABIICHUN: O MAaTEPUAILHOM €IMHCTBE MUPa, 3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBIICHUM TIPUPOJIBI, O MECTE U
3HAYCHUU XMMHHU B CHUCTEME CCTECTBEHHBIX HAyK M €€ PO B OOCCIICYCHWU YCTOMYMBOIO PAa3BUTHS, B PEIICHUM MPOOJIEM DKOJOTHUECKOM,
SHEPreTUYECKOM M MUIIEBON OE30MaCHOCTH, B Pa3BUTHH MEIUIMHBI, CO3JJAHUN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB SHEPTUHU, B 00CCIICUCHU U



palMOHAIBHOTIO IPUPOIOIIOIB30BaHMs, B (POPMUPOBAHUN MUPOBO33PEHUS U OOLIEH KyIbTYphl UEIOBEKA, & TAKKE KOJOIrMUECKH 00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/10POBbIO U IIPUPOJHON CpEAE;

BJIa/ICHUE CUCTEMOM XMMMUYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloINe MOHATHS — XUMUYECKHUI 2JIEMEHT, aTOM, AP0 aToMma,
M30TOIIBI, DJICKTPOHHAS 000JI0YKa aroma, s-, P-, d-aTOMHBIE OpOHMTAII, OCHOBHOE U BO30YKAEHHOE COCTOSIHUS aTOMa, THOPUAM3AIHS aTOMHBIX
opOuTasnel, MOH, MOJIEKYyJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTEHNEHb OKHCICHMS, XUMHUYECKass CBs3b (KOBaJEHTHas, HOHHasd,
MeTaJIJIN4€eCKasi, BOJOPO/IHAsA), KPUCTAJUIMUECKAsl PEIIETKA, XUMHUECKas peaKkius, pacTBOP, IEKTPOJIUTHI, HEIIEKTPOIUTBI, SIEKTPOIUTUYECKAS
JMCCOLMAIUS, CTETEHb IUCCOIMUAINY, BOJOPOAHBIN MOKa3aTelb, OKHCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOW H(PQPEKT XMMHUYECKON PpEaKIHH,
CKOpPOCTh XMMUYECKOH PEeaKLMU, XMMUYECKOE PABHOBECHE; TEOPHH M 3aKOHBI (TEOPUS AIIEKTPOIUTUYECKOM AUCCOLUalMU, NEPUOINIECKUN 3aKOH
.M. MeHnpneneeBa, 3aKOH COXPAHEHHsS MAcChl BELIECTB, 3aKOH COXPAHCHMS W IPEBPALICHUS DHEPrUM IPU XUMHUYECKUX PEAKLMAX, 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK XHMHH, MHPOBO33PEHUYECKHE 3HAHMUS,
JIeKAle B OCHOBE MOHKMMAaHUS NMPUYMHHOCTH M CUCTEMHOCTH XMMMYECKUX SIBJICHHUI; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUM BEIIECTBA HA
aTOMHOM, MOHHO-MOJIEKYJISIPHOM U HaJMOJIEKYJISIPHOM YPOBHSX; IIPEICTaBICHHUS O MEXaHU3MaX XMMHUYECKHX pEakUui, TEPMOJNHAMUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTSIX UX NMPOTEKaHHsI, 0 XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U AMCIEPCHBIX cHUcTeMaxX; (PaKTOIIOrn4ecKue CBEICHU s
O CBOWCTBax, COCTaBe, MOJyYeHUU U 0€30I1aCHOM UCIIOIb30BAaHUM BAXKHEUIINX HEOPTaHUYECKUX BEILECTB B OBITY U MPAKTUYECKOM AEATEIbHOCTU
YeJI0BeKa, OOIMX HAyYHBIX MMPUHIUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

C(OPMHPOBAHHOCTh YMEHMH: BBIABIATH XapaKTEpPHbIE MPU3HAKM IOHATHH, YCTaHABIMBATh WX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLME MIOHATHS IIPU ONIMCAHUM HEOPTaHUYECKUX BEIIECTB U X IIPEBPALCHUI;

c(OPMHPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XMMHYECKYIO CHUMBOJMKY JUIS COCTaBJIE€HUS (OpPMYJ BELIECTB U ypaBHEHUH XMMHUYECKHUX
peakuuii, cucreMatuueckyro HomeHk1atypy (IUPAC) u TpuBnasibHble Ha3BaHUs OTAEIbHbBIX BELECTB;

c(OPMUPOBAHHOCTh YMEHHUS OIPEAEIATh BaJCHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKUX DJIEMEHTOB B COECIUHEHUSX, BHJ XUMUYECKOU
CBSI3U (KOBaJEHTHAas!, MOHHAs, METAJIMYECKasi, BOJOPO/IHAS ), TUI KPUCTAJUINYECKOM PEIIETKH KOHKPETHOTO BEIECTBA;

c(OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTh CBOMCTB BEILECTB OT BUAA XMMHUUYECKON CBS3M U THIMA KPUCTAJUINYECKOHN pEIETKH,
OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHNs KOBAJICHTHOMN CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHUM: KJIacCU(UUIUPOBATH: HEOPraHMYECKHE BEIIECTBA MO MX COCTaBy, XMMHUYECKHE DPEAKIUH IO Pa3IU4HbIM
NpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3((deKTy peakiuu, HU3MEHEHHIO CTeleHEell OKUCIEHUS 3JEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTropa U JPYrue); CaMOCTOSATEIbHO BEIOMPATh OCHOBAHMS M KPUTEPHH IS KIaCCU(UKALMU N3y4YaeMbIX BEILECTB
Y XUMUYECKUX PEAKIU;

chOpMHUPOBAHHOCTh YMEHHUS paCKpbIBaThb CMBICT Tepuogudeckoro 3akoHa JI. WM. MenngeneeBa u  JI€MOHCTPUPOBATH  €TO
CHCTEMaTU3HUPYIOLIYI0, OOBSICHUTENBHYIO U IIPOTHOCTHYECKYIO (DYHKITUH;



C(OPMHUPOBAHHOCTh YMEHHUH: XapaKTEPU30BATh HJIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XHMHYECKUX 3JEMEHTOB IE€PBOrO—4eTBEPTOrO
nepuozos Ilepuoanueckoit cuctemsl [[.M. MenneneeBa, UCIOIb3Ys MOHATHUS «HEPTETUUYECKUE YPOBHUY, «IHEPIETUUECKUE TIOYPOBHUY, «S-, P-,
d-aromMHBIE OpOUTANN», «OCHOBHOEC M BO30YXKIEHHOEC SHEPreTHUECKHE COCTOSHHS aTOMa»; OOBSCHSATh 3aKOHOMEPHOCTH M3MECHEHHS CBOMCTB
XMMHMYECKHUX 3JIEMEHTOB M MX COEAMHEHMHU IO nepuojam u rpynnam Ilepuoguueckoin cucremsel JI. 1. MeHneneeBa, BaleHTHbIE BO3MOYKHOCTU
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(hOpPMUPOBAHHOCTh YMEHUH: XapaKTepPH30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB PA3MYHBIX KIIACCOB, MOATBEPKIAAThH
CYIICCTBOBAHUC TeHETHYCSCKOM CBSI3U MCXKAY HCOPIraHMYCCKMMHU BCIICCTBAMHU C ITOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKLII/If/’I;

C(OPMHUPOBAHHOCT YMEHHS PpACKpbIBaTh CYIIHOCTb: OKHMCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PpEaKUUHl IOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOI0 OajlaHca ITUX PeakLui; peakluii HOHHOro 0OMEHa IyTEM COCTaBJIEHUS MX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUH; peaKkiui
TH]IPOJIN3A; PEAKIUH KOMILIEKCO00pa30BaHus (Ha MpUMeEpe T'UAPOKCOKOMITIICKCOB IIMHKA U AITFOMUHUS);

c(OPMHPOBAHHOCTH YMEHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHHSI XUMHUYECKUX PEAKINN C YIETOM UX SHEPreTUYECKUX XapaKTEPHUCTHK,
XapakTep M3MEHEHHUs CKOPOCTH XMMMYECKOH peaklMy B 3aBHCUMOCTH OT pa3IMYHbIX (PAaKTOPOB, a TAKKE XapaKTep CMELICHUS XUMHUYECKOTo
paBHOBECHsI 110/1 BIMSIHUEM BHEIIHUX Bo3aencTBui (mpuHuui Jle Hlatense);

C(bOpMI/IpOBaHHOCTI) YMCHHA XapaKTCPHU30BaATh XUMHUYCCKHUC PCAKIUU, JICKAIIHUC B OCHOBC IMPOMBIIIJICHHOI'O IOJTYUCHUA cepHoﬁ KHCJIOTHI,
aMMMakKa, 06HII/IC HAay4YHBIC IPUHIUIBI XHWUMHUYCCKHX IIPOHU3BOJCTB, IIG.HGCOO6pa3HOCTI) MNPUMCHCHUA HCOPraHMYCCKHUX BCUICCTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS] COOTHOLIECHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BJAJEHHUSI CUCTEMON 3HaHMH O METOJaX HAy4YHOro IIO3HAHUS SBJICHUN NPUPOAbI — HaOIIOJEHHE, H3MEpEeHHe,
MOJICJIMPOBAaHUE, HKCHEPUMEHT (pEalbHbI M MBICIEHHBINH), UCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHsS NPHUMEHSATh 3TH 3HAHUSA MpPU
OKCIICPUMCHTAJIIBHOM HCCICAOBAHNU BCUICCTB W JIA OOBSICHEHUS XUMHYECKUX SIBJ'IGHI/II\/'I, HMCIOIUX MECTO B IPHUPOIL, HpﬂKTH'—IGCKOﬁ
JeSITENIbHOCTH YEJIOBEKa U B TIOBCETHEBHOM JKU3HU;

c(OPMHPOBAHHOCTh YMEHHS BBISBIATh B3aUMOCBA3b XMMUYECKMX 3HAHUH C MOHATUSAMHU U MPEICTABICHUSIMU JIPYTMX €CTECTBEHHO-
HAYYHBIX IPEIMETOB JUIsl 00JIee 0CO3HAHHOTO MOHUMAaHUs MaTepUAIbHOTO €JUHCTBA MHPA;

C(bOpMI/IpOBaHHOCTI) YMCHUSA IMPOBOAWTH paC‘IéTI)II C WCIOJB30BAaHMEM IIOHITHH «MaccoBas A0JIs1 BCIICCTBA B paCTBOPC» U «MOJISIPHAA
KOHIIEHTpALMs»; MacChl BEIleCTBa WM 00bEMa raza mo M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM 0OBEMY OJHOTO U3 YYacTBYIOIIHUX B
peaKIMM BeIecTB; TEIUIOBOro 3(@ekra peakuuu; 3HaAYCHUs BOJOPOJHOIO TMOKAa3aTelsl PacTBOPOB KHUCIOT M LIEIOYEeH C M3BECTHOW CTENEHbIO
aucconManum; maccel (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTAa PEAaKIMU, €CIU OJHO W3 HCXOAHBIX BEIIECTB JAaHO B BHUJAE pacTBOpa C
ornpeaeNnEéHHON MaccoBOl J10J1eil pacTBOPEHHOTO BEIIECTBA UM JaHO B M30BITKE (MMEET MPUMECH); TOJIM BBIX0/a MPOAYKTa peakiuu; 00bEMHBIX
OTHOILICHUH Ta30B;

c(OPMHPOBAHHOCTh YMEHMH: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJIUTH XMMHUYECKUH SKCIIEPUMEHT (TMPOBEJCHHE pEaKIMii HOHHOTO
oOMeHa, OATBEPKIeHHE KaYeCTBEHHOT'O COCTaBa HEOPTaHUYECKUX BEIECTB, ONPEJICIEHUE CPeJlbl PACTBOPOB BEILIECTB C MOMOIIBIO WHAWKATOPOB,



W3y4YeHUE BIUSHUSA Pa3IUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKON pPEaKIMH, pElICHUE DKCIEPUMEHTAIBHBIX 3a1ad 1Mo TemMam «MeTauibl»y U
«Hemeramnel») ¢ coONIOICHUEM TpaBUi OE30MACHOTO OOpaIleHHsI C BEIIeCTBAMU H JIA0OpaTOpHBIM 00OpymoBaHHEM, (OPMYIUPOBATH IIEIb
WCCJICIOBAHMS, IPEICTABIIATE B pa3InYHON (hopMe pe3yIbTaThl SKCIIEPUMEHTA, AaHATU3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJIFOAATh MpaBUja MOJIb30BAHUS XUMHUUYECKOW MOCYAOH M JabopaTOpHBIM 000pYyIOBaHHUEM, OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIUSMH IO BBIMOJHEHUIO J1a0OpPaTOPHBIX XHWMHUYECKHX OITBITOB, AKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUSA B OBITY W TPYIOBOW JEATEIBHOCTH B IIENIAX COXPAHEHHsI CBOCTO 3/IOPOBBS, OKPYXKAIOMICH MPUPOTHOM Cpelbl M JOCTHKCHUS €€
YCTOMUYMBOTO PAa3BUTHUSI, OCO3HABATh OMACHOCTh TOKCHMYECKOTO JCHCTBHS HA KMBBIE OPraHU3MbI ONPENEIEHHBIX HEOPraHUYECKHX BEIIECTB,
moHuMas cMmbici nokazarens [1J1K;

c(hOpPMHUPOBAHHOCTh YMEHUM: OCYIIECTBIIATH IEICHANPABICHHBIA TTOMCK XMMHUYECKOW MH(POPMAIIUK B PA3IUYHBIX HCTOYHUKAX (HaydHas U
yaeOHO-Hay4YHas JINTEpaTypa, CpeacTBa MaccoBoi mH(popmanmu, HTEpHET U Ipyrue), KPUTHYECKH aHATU3UPOBATh XUMHUYECKYIO0 HH(POPMAITHIO,

nepepa6aTLIBaTL €€ M HUCII0JIb30BaTh B COOTBETCTBUM C ITIOCTABICHHOM yqe6H0171 3a7a4dei.
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HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Tpeamer 1 3HaUCHHE OPraHUYECKOI
XUMUH, [IPEICTABICHUE O MHOI000pa3uu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yIiiepoia

XI/IMI/I‘-IGCKaH CBA3b B OpFaHHqGCKHX
coequHEHUsX. MexaHu3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Byrieposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (eKTHl B MOJIEKYJIaX OPraHUYEeCKUX
COeTMHEHNN

[IpencraBnenue o knaccudukanuu u
cucremaruyeckas HomeHnkiarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU




Cucremarusanys U 0000ILIEHUE 3HAHUN 1O
TEME

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

10

11

dusnyeckue 1 XUMUYECKHE CBOMCTBA
AIKAaHOB

HaxoxnaeHnue ankaHoB B Ipupoxac.
CriocoOsbl MNOJIY4YCHHA U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYIECKUX CBOHCTB, CITOCOOBI
TIOJTyYCHUSI U IPUMCHEHUE

13

14

15

Pemenne pac4y€THbIX 3a/1a4 HA
orpezesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYECKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAILIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
¢dopmyna, HOMEHKIATypa, IMEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TpaHC-U30MEpUs
AJIKEHOB

®Pu3nyecKue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHUKOBa




CriocoObI nostyueHus 1 IPUMEHEHNE

16
QJIKEHOB
[IpakTuueckas padora Ne 1 o teme

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

18 OTpeIeTICHUE MOJICKYJIIPHOI (hOPMYITBI
OpPTraHUYeCcKOTO BEUIeCTBa
AJKanueHsbl: CONpsHKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
OCO0EHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

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

99 (bopmyna, HOMEHKIATypa, JIeKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢duznueckue cBoiicTBa

23 XVMMHYECKUE CBOKCTBA AJIKUHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBSI3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNE
QIKMHOB

26 Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON pEeaKInn

97 Cucremaru3zanus 1 00001IeHHe 3HAHUH 110
TeMe

28 ApeHbI: TOMOJIOTUYECKUH PsiJI, 00IIIast




dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
OcH301a B TOJTyouIa, UX (PU3UIYECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIIeHUs
XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOSAMHCHHUS, OKUCIICHHE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB
CTUpOJIA
Pemenne pacy€THbIX 3a1a4 HA

32 orpezeNieHue MOJIEKYIIpHOM (PopMyIIbl
OpPraHHYECKOro BEIIecTBa

33 CrniocoObl 1osy4eHus U NpUMeHEeHue
apeHoB

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

35 peakuuii. CucremaTusanus u 06001eHe
3HAHUM 110 TEME

36 [Tpuponnsriii ra3. [lonmyTHble HEPTSIHBIE
rassl

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

38 [IpumeneHne NpoayKTOB NepepadoTKU

HePTH




39

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJracCaMH yIrji€BoJOpOJ0B

40

41

42

lNanorenonpou3BoAHbBIE YTIIE€BOAOPOIOB:
AJIEKTPOHHOE CTPOCHHUE; PEAKIINHI
3aMCIICHHS TajoTrcHa

JleWicTBue miemouei Ha

TaJIOr€HIIPOU3BOAHBIC. BSaHMOﬂCﬁCTBHG
JUTraJJIOor¢cHaJIKaHOB C MarHu€M U IMHKOM

Cucremarusanus 1 0000IIIeHIE 3HAHUN 110
pazneny "Yriaesogopoas”

43

KonTtponpsHas pabora o Teme
"VrneBonopoast"

44

[IpenenbHble OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHUH psill, oOmmas popmyia,
CTPOEHHUE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kiaccuduxanms,
¢duznueckue cBoicTBa

45

46

XHUMHYECKHE CBOMCTBA MMPEaACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CIIHPTOB

47

[TpocTeie a3¢upbl: HOMEHKIIaTypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

48

49

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

CriocoObI nostyyeHus 1 IpUMEHEHNE




MHOI'0OAaTOMHBIX CITMPTOB

@DeHO: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE

50 .
cBoiicTBa. TokcMYHOCTH (peHona

51 XuMmHu4ecKkue cBoicTBa (heHoma

59 CriocoObI mostyueHust 1 IpUMEHEHNE
denona
[TpakTrueckas padora Ne 2. Pemenue

53 9KCHEPUMEHTAIbHBIX 33134 110 TEME
"CriupThl U peHObI"

54 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110
TeMe
AJNBIIETUIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHUJILHOU IPYIIIbL;
TOMOJIOTHUYECKHUE PSI/IbI, 001mas opmyia,
U30MepHs U HOMEHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: GU3HUYECKUE
CBOWCTBA; PEAKINH MTPUCOCTUHEHHUS

57 Peakiiuu okucieHus 1 KayecTBEHHbIE
PEaKIMU AJIbJETUA0B U KETOHOB

58 CrniocoOblI MosTy4eHus anbAeru10B U
KETOHOB
OaHOOCHOBHBIE MpefieNibHbIE KApOOHOBBIE

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJT

50 W3omepus 1 HOMEHKIATypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHe CBOWCTBA

61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap60HOBBIX KHUCJIOT




62

Oco0eHHOCTH CBOICTB MypaBbHUHON
KUCIIOTBL. MHOTO0Opa3ne kKapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOMCTB: HENIPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kuciort. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

64

65

66

[TonsiTHE 0 IPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

CrniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHUYECKUHN PSIII,
oOuras popmyna, U3oMepus U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemienne pacu€THbIX 3a1a4: O YPABHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUUECKOTO
BEIIleCTBA

[TpakTuueckast pabota Ne 3. Pemenue
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Kap6onoBsie kuciotel. Cinoxubie 3pups"
Kupsl: ctpoenue, pusndeckue u
XUMHYECKHE CBOIMCTBA (THAPOIU3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpKAIMMNX OCTATKH HECTIPCACIIbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUPOIE

MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Morolee Aeiicteue. [lonsatue o

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

73 KHCJIOPOACOAEPKAILUX OPIraHNYECKUX
BEIIIECTB

74 Pacuérel o ypaBHEHUSAM XUMUYECKUX
peakui

75 Cucremaru3zamus u 0000IIeHUE 3HAHUH 110
TeMe
OO11ast XapakTepUCTHKA YTIEBOJOB U

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

77 MoHocaxapuapl: pU3NUECKUe CBONCTBA U
HaXO0XXJCHHUE B IIPUPOJIE

78 [TpumMeHeHme TIIOKO3bI, €€ 3HaYCHHE B
KHU3HEIEATEIIbHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa, MajbTo3a U

79 nakTo3a. HaxoxaeHue B mpupoie u
PUMEHEHHE INCaXapH]IOB
[Tonmucaxapupl: CTpOEHUE MAaKPOMOJIEKY,

80 ¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEeHHE

81 [TonsaTue 06 HCKYCCTBEHHBIX BOJIOKHAX

82 Pemenune pacueTHbIx 3a/1a4 Ha

OMMpECACIICHNUE TOJIM BEIXOAa ITPOAYKTA




pCeakiru OT TCOPECTUICCKU BOSMOKHOI'O

83

84

Cucremarusanys 1 0000IeHrE 3HAHUI 110
pazzaeny

KoHTpoinbHas pabota 1o teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coenuHeHus"

85

AMUHBL: KTaccUpUKAIHS, CTPOCHUE
MoJIeKy, o011as popmyia, u3oMepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

86

87

88

XUMHYECKHE CBOMCTBA alM(PaTHUECKUX
aMUHOB

AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH
XUMHUUYECKHUX CBOMCTB aHUIMHA

CriocoObI mosTydeHus 1 IPUMEHEHNE
ann(paTUIEeCKuX aMUHOB

89

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

90

91

92

XHUMHUYEeCKHE CBOMCTBA aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOIN3 NENTUI0B

benku kak npupoIHbIE TOTUMEDPHI;
CTPYKTYpHI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30Tcoz[ep>Ka1u1/Ie TCTCPOUUKIINICCKUC
COCAMHCHUS. HYK.]'IGI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHHUE U OroJiornyeckas POJb




94

[IpakTuueckas padora Ne 4. Perenue
AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coenuHeHun"

96

KonTtponpsHas pabora o Teme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3ALINS U
IIOJIMKOHICHC AU

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

OnacToMepsl: HaTypalbHbIN
CUHTETHUYECKHE KaydyKu. Pe3nHa

100

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHteTnyeckue. [lonumepsl cnenuanbHOTroO
Ha3HAYECHHUS

101

102

[IpakTuueckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"Pacnio3HaBaHupe maacTMacc U BOJIOKOH"

O060011eHNEe U cUCTeMaTH3aIHs
U3y4EeHHOI'0 MaTepuaia o Teme
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"




OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
w/n Tema ypoka Beero Kontpoasnbie IIpakTuyeckue fa[3yqennﬂ :)lﬁ;)l:ll;OBaTeJIbele
padoThI padoTsbI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
anemeHT. M30Tormbl
5 CrtpoeHue IIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAHTOBBIE YHCIIA
3 Knaccudukanus XuMu4eckux 3J1eMEHTOB (s-, 1
p-, d-, f-aemeHTHI)
4 Pacripenenenuie 31€KTPOHOB 110 ATOMHBIM 1
opOuTaIsIM
ONeKTPOHHbIE KOH(UTYpAIIN aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMUYecKux anneMeHnToB /1. U. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIIOKHBIX BEUIECTB MO IPYIIAM U
nepuoaam
9 CucremaTtu3zaiys U 0000IIeHHe 3HAHUN IO 1




TEMC

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKyispHbie
B3aNMOICUCTBHS

BaneHTHOCTE U BaJIEHTHBIE BO3MOYKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BEIIIECTB

14

15

16

[IoHsATHE O TUCTIEPCHBIX CHCTEMAX.
IIpencraBneHne 0 KOJJIOUIHBIX PaCTBOPAX
VcTUHHBIE paCTBOPBI: HACBILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnorunaparst

Crioco0b! BeIpaXKeHUs KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4u ¢ HCoOab30BaHUEM ITOHATHI
"MaccoBas J10J151 paCTBOPEHHOTO BemecTna',
"MoJsipHasi KOHUEHTpaus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB
Cucremaru3zanus 1 00001IeHUe 3HAHUH 110
TeEME




20

21

22

KontponsHas padora o temam "Crpoenue
aroMma. [lepuoauueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHYIECKUX
sneMmeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOTooOpasue BenecTn"

Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKOW M OPraHUuYeCKON XUMUU.
3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPALICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3G (HEKTH XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenus 1o ypaBHEHHUSIM XUMHUYECKUX
peaKkui U TEPMOXUMUYECKUM YPABHEHUSIM
CKOpOCTbh XMMHUYECKOH pEaKlnH, €&
3aBHCUMOCTB OT Pa3IMUHBIX (PAKTOPOB.
Karanus u xaTanns3atopbl

I'omoreHHsIe U FETCPOrcHHBIC pCAKIINN

26

27

28

[IpakTuueckas padora Ne 1 mo Teme
"BnusiHue pa3inyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOH peakiuu"

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

"BausiHue pa3nuuHbIX GakTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

OnexTponauTHueckas qucconuarus. CuibHbIe
U cinabpie IeKTpOoauThl. CTeneHb




Jucconruanu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBOpoB. Bomopoansrit mokazarens (pH)
pacTtBopa

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

32 "XuMu4ecKe peakluy B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeWmme OKUCIUTENN U
BOCCTAaHOBUTEIHN

34 MeTto[1 311eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3agau pa3auyHbIX TUIOB

38 Cucremarusanus 1 0000IeHNe 3HAHUHN 110
teMe "XuMuyeckue peakuuu”

39 KonrtponsHas pabota no reme "Xumuueckue
peakun"
[Tonoxenue Hemetamios B [lepuoanueckoit

40 cUCTEeMe XMMHUYeCKUX aieMeHnToB /1. U.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS UX
atomoB. du3nyeckre CBONCTBA HEMETAIIIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMeEpe

KHCTIOpoJia, cephl, hocdopa u yriaeposaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKHUE cBOMCTBA. [ 'uipuibl
["anorensl: HaX0X/IEHUE B IPUPOJE, CIOCOOBI

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

44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS
raJIOTeHOB
JlaGopaTopHbI€ U POMBIIUIEHHBIE CIIOCOOBI

45 nonyueHus ranoreHoB. [Ipumenenue
rajloreHOB U UX COeIMHEHUH
[IpakTuyeckas padora Ne 4. Pemenue

46 9KCHEPUMEHTAIbHBIX 33134 110 TEME
"T"asnorens”
Kucnopon: naboparopusie u

47 MPOMBIIIICHHBIE CIIOCOOBI MTOTyYSHHUS,
¢duznyeckue U XxuMudeckre ceoicTra. O30H.
[TpumMeHeHHe Kuciopoia 1 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemienue 3a1a4 pa3nuyHbIX THIIOB
Cepa: Hax0XKJIeHUE B IPUPOJIE, CIIOCOOBI

50 TIOJTy4YCeHUs, PU3NICCKHE U XUMHUIECKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnopopaconepxamme coeTnHEHHSI CEPHI.
OCOoOEeHHOCTH CBOMCTB CEPHOM KUCIIOTHI

53 [TpakTuueckast paborta Ne 5. Pemenue

JKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

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

55 Kucnopoaconepxkaiue coeluHEHHs a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeneHue a30Ta U €ro COSAMHEHUH.
A3oTHBIE y10OpeHUs
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u hochun

58 Oxkcunsl pocdopa, pochopcoaepxaiine
kucnotbl. Comu pochopHO KUCTOTHI

59 [Tpumenenne dpocdopa u ero coeqMHEHUI.
®dochopubie ynoOpeHus
[IpakTuueckas padbora Ne 6. Pemenue

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

61 AJIJIOTPOMNHbIE MOAUPUKALNH; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxkcua yrinepona(Il), Of(CI/II{ yriepona(IV),
yroJjibHast KUCJIOTa U €€ coln

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

64 MOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcupn kpemuus(1V), kpeMHueBast KUCI0TA,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.

66 CrekJ10, ero noxy4eHue, BUAbl CTEKIIa

67 Pemenue 3aay pa3nuMaHbIX THIIOB

68 CucreMaru3anus 1 0000IIeHE 3HAHUH 110
teme "Hemeramsr"

69 KoHntponbhas pabora mo teme "HemeTaisr"

70 AHanm3 pe3yinbTaToB KOHTPOJILHOW Pa0bOTHI,
KOPPEKIHsI OIUO0K
[Tonoxxenune metamios B [lepuoguueckoit

7 CHCTEME XMMHUUYECKUX DJIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI04EeK aTOMOB METAJIJIOB

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

73 Cmnassl MetaiuioB. Kopposust MetannoB

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psijl HAMPsHKEHUN

75 MeTaisioB. O61mue crnocoObl MOTyYeHHs
METAaJIJIOB
OO6mas xapakTepucTuka MeTayioB [A-
rpynnsl [lepuoanyueckoit cucTeMbl

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

77 OOm1as xapakTepucTika MetauioB I11A-

rpynnsl [leproanueckoit cucTeMbl




XUMHYECKHX DJIEMEHTOB. Marumii u

KaJIBIIWIA: TTOJTy4eHre, (GU3nIecKue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUMN

78

79

80

JKécTkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

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

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTuueckast paborta Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTasuisl TIaBHBIX oArpymnn”

OO11ast XapakTepUCTHKA METAJIIIOB
no6ouHsIx noarpymni (b-rpymm)
[Tepuonuyeckoil cuCTeMbl XUMHUYECKUX
3IIEMEHTOB

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

85

Baxwuelimme coenMHEeHNsI MapraHia.
[TepmanranaT kajiusi, €ro OKMCIUTEIbHbIE
CBOMCTBA

86

87

duznueckre 1 XUMHUYECKHE CBOICTBA JKejle3a
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIaBOB JXKelle3a

du3nyeckue U XMMHUYECKHE CBOMCTBA MEIH U




€€ COCIMHEHMM, UX IPUMEHEHUE

duznyeckre U XUMHUYECKHE CBOMCTBA OMHKa

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

89 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Mertauibl T0OOYHBIX TTOATPyIT"

90 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

01 O06001IeHne U CUCTEeMAaTU3AIMS H3YYEHHOTO
Marepuaina o teme "Mertanibt"

92 KoHTposbHas pabora o teme "Mertamib"

93 AHanm3 pe3yinbTaToB KOHTPOJILHOU PaObOTHI,
KOPPEKIHsI OMUO0K
Ponb xumun B obecrieueHUN yCTOWYMBOTO

94 pa3BuTHs yenoBeuecTBa. [loHsATHE O
HAYYHBIX METO/IaX MCCIICIOBAHUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN

95 XMMHUYECKOT0 IIPOU3BO/ICTBA.
[TpompblIIIeHHbIE CIOCOOBI MOTYYSHHS
Ba)KHEUIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKpYXKaromei
CpeZbl M €ro MOCIEICTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBA

08 Xumus nuuy. Ponbs xumuu B o0ecriedeHnn
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumus




XuMHs B CTPOUTENLCTBE. BaskHenmme

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIS 1
MaTepuabl
101 XuMus B CENBCKOM XO35IMCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE y100peHus
102 Cucremarusanys 1 0000IeHrE 3HAHUI 110 1
TemMe
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






