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1. TosicHuTeIbHAS 3ANMCKA

Pabouas mporpamMMa mo XMMHHM Ha YpOBHE CpeAHero oOmiero oOpazoBaHHs pa3paboTaHa Ha
ocHoBe @enepanpHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuum B Poccuiickoii
@enepanumn», TpeOOBaHUA K pe3ylbTaTaM OCBOEHUS (eaepalibHONW 00pa30BaTENbHOM MPOrpaMMBbI
cpennero o6mero obpazoBanus(P@OIl COO), npeacraBneHHbIX B DeneparbHOM TOCYAapCTBEHHOM
obpazoBarensHoM ctangapte COQO, c¢ yuérom Konuenmmm mnpernojaBaHus y4eOHOTO IpenMeTa
«Xumus» B 00pazoBaTeNbHBIX Opranu3aiusax Poccuiickoin dexepanuu, peaanu3yroldX OCHOBHBIE
oOpa3oBaTelbHbIE TPOTPAMMBI, M OCHOBHBIX MOJIOXKEHHH «CTpareruvi pa3sBUTHA BOCIHUTAHUS B
Poccuiickoit ®enepaunn Ha nepuon 1o 2025 roga» (Pacnopsixenue Ilpasurenscta PO ot 29.05.
2015 Ne 996 - p.).

XuMUs Ha YpOBHE YrIIyOJIEHHOTO M3YyYSHHS 3aHMMAaeT BaYKHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHOro oOpazoBanus ywamuxcst 10—11 kmaccos. M3yuenue npenmera, peaauzyeMoe B YCIOBHSX
T depeHInpOBaHHOTO, TPO(UIBLHOTO 00yUeHusl, IPU3BaHO 00eCIeYnTh 00111e00pa30BaTENbHYIO U
OOMIEKYJIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOAUMYIO JUTSl aJlalTalliid UX K OBICTPO
MEHSIOIIAMCS YCIIOBHUSM XU3HH B COLIMYyME, a TAKKe JJIS MPOJOJDKEHUS O0YYEeHHUsT B OpPraHU3aIHsIxX
npoheccHoHaTFHOTO 00pa30BaHus, B KOTOPBIX XUMHUSI SIBJISIETCS OTHOW M3 IPUOPUTETHBIX IUCIUTLTHH.

B mporpamme mO XMMHM Ha3HAaYeHHE TIpenaMeTa «XHWMHS» IOJydaeT MOJPOOHYIO
UHTEPIPETAINI0O B COOTBETCTBUM C OCHOBomousaratommMu  nonoxenussmu  @I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTHU IIeJiel, COoAepaHus, pe3yabTaToB 00ydeHHUs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBUJIETENLCTBOM TOMY SIBJISIFOTCS  CIEAYIOIIME  BBITIONHSIEMBIC
MPOrpaMMO¥ 10 XUMHH (PYHKIIHU:

® THPOPMAIIMOHHO-METOIMYECKAsl,  peaju3alus  KOTOpOW  oOecredWBaeT  TOJydeHHE
MPEJCTAaBICHUS O MENIX, COJACpKaHWM, OOmel cTpaTrernu OOyYeHHs, BOCHHUTAHUS W Pa3BUTHS
oOydJaromuxcst CpefCTBaMHU MpeAMEeTa, H3ydaeMOTro B paMKax KOHKPETHOTO PO QIS

® OPraHU3alMOHHO-IUIAHUPYIOIAsl, KOTOpas IHpeaycMaTpUBaeT OINpEAEICHUE: MPUHIUIIOB
CTPYKTYPUPOBaHUS M IOCIIEA0BATEIBHOCTH HM3Y4YEHUs y4eOHOTo Marepuaia, KOJIWYECTBEHHBIX MU
Ka4eCTBEHHBIX €r0 XapaKTEPUCTHUK; MOIX010B K (POPMUPOBAHUIO COAEPIKATEIBHOW OCHOBBI KOHTPOJIS
U OLIEHKU 00pa30BaTeNbHBIX JOCTH)KEHUI 00ydJaroLIMXCsl B paMKax UTOTOBOM aTTecTalud B Gpopme
€IMHOTO rOCYAAPCTBEHHOTO 3K3aMEHa 10 XUMUHU.

IIporpamma i yriryOE€HHOTO U3Y4EHUS] XUMHH:

® YCTAaHABJIMBACT MHBAPUAHTHOE IPEJIMETHOE COJEepXkaHMe, 00s3aTeNbHOE AN W3Yy4eHHUs B
paMKax OTHENbHBIX Mpoduiied, MpeaycMaTpUBAaeT paclpelesieHue M CTPYKTYpUpOBaHHE €ro Io
KJIaccaM, OCHOBHBIM COJIepKaTeIbHbIM JIMHUSM/pa3/ienaM Kypca;

® 1aéT NPUMEpPHOE pacupeeieHue y4eOHOro BpPEMEHH, PEKOMEHAYEMOIo JUlsl H3Yy4eHHs
OTJEJIbHBIX TEM;

e Ipe/ylaraeT MpPHUMEPHYIO IOCIEI0BAaTEIbHOCTh M3Y4EHHUS Y4eOHOro Mmarepuaga ¢ y4éTom
JIOTMKH NTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEAMETHBIX CBA3CH;

® 1aT METOJMYECKYI0O MHTEPIPETALUIO Leleld U 3aJau U3y4eHHUs MpeaMeTa Ha yriiyOoiaéHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CpeAHEero oouiero oOpa3oBaHUs,
cCoJepXkKaTelbHOM  XapaKTepUCTUKU  IUIAHUPYEMBIX  PE3ylIbTaTOB  OCBOCHHMS  OCHOBHOI
00pa3oBaTeNIbHONW IMPOrpaMMbl CPEJHEro o0uero oOpa3oBaHMs (JMYHOCTHBIX, METalpeAMETHBIX,
IPEJMETHBIX), a TaKke ¢ Y46TOM OCHOBHBIX BHJOB y4eOHO-IIO3HABATENIbHBIX JECHCTBUI
00yyJaromerocs 1o OCBOCHUIO COJICPKAHUS IpeaMeTa.

XapakTepucTHKA MCUXO0JOTHYECKUX NMPEeINOChUIOK K ero H3Y4YeHUI0 YYAIIUMHUCH
[To BceM Ha3BaHHBIM MO3UIUSAM B IPOrpamMMe MO XUMHH MPEyCMOTPEHA MPEEMCTBEHHOCTD C
oOyueHHeM XMMUU Ha YpOBHE OCHOBHOTrO 0OIero oOpazoBaHuUs. 3a MpeAelaMu YCTaHOBIECHHOM
MpPOrpaMMOil MO XUMHUU 00s3aTeNbHOW (MHBAPHAHTHOM) COCTaBISIOLIEH coAepkKaHHUS Y4eOHOTO
npenMera «XuUMHUs» OCTa€Tcsi BO3MOXKHOCTh BHIOOpa €ro BapHAaTUBHOM COCTABIISIONICH, KOTOpas
JOJIKHA OTIPEIENIATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO Mpoduist oOydeHus..



B cootBerctBUM ¢ koHIenTyadbHbIMU NosioxkeHUsIMU PI'OC COO 0 Ha3HAUYE€HUU MIPEAMETOB
6a30Boro u yriyoJa€HHOTO ypoBHEH B cucteme audQepeHurpoBaHHOTO OOy4eHHs Ha ypPOBHE
cpeaHero oOmero oOpa3oBaHUs XWMHUS HA YpPOBHE YIIIYONEHHOTO M3YYEHHsl HAmpaBieH Ha
pealM3anuio MPEeMCTBEHHOCTH C TIOCTSAYIONINM 3TAloOM MOJyYeHUs XHMHYECKOT0 00pa3oBaHUs B
pamMKax H3y4CHHs CIICIHATbHBIX C€CTECTBEHHO-HAYYHBIX W XHMUYECKUX IUCIHILUIMH B BYy3aX M
OpraHu3alusax CpenHero MpoQeccHOHANbHOro oOpa3oBaHMA. B 3TOi cBA3M HM3ydyeHHE HpeaMera
«XuUMUSD» OPUEHTHUPOBAHO IMPEUMYIIECTBEHHO HAa PACHIMPEHHE U YriIyOJIeHUE TEOPETHYECKON M
MIPAKTUYECKOW MOJATOTOBKH OOYYAIOIIMXCS, BEIOPABIIMX OMPEACIEHHBIN MPO(HIL 00yUeHUs, B TOM
YHUCJIE C TMEPCHEKTUBON MOCIEAYIONIET0 TOJYUYeHHS] XUMHYECKOTr0 OOpa30BaHUS B OpPraHU3alMsIX
npodeccrnoHaibHOTO 00pazoBanus. Hapsimy ¢ ateMm, B cBere TpeboBanmii ®I'OC COO «
TUTAHUPYEMBIM Pe3yJIbTaTaM OCBOCHUS (eIepaabHOi 00pa30BaTeIbHOM MPOrpaMMBbl CPETHETO OOIIETO
00pa3oBaHUs U3YUCHHE MPEAMETa «XUMHSD OPUSHTHPOBAHO TAKXKE HA PEIICHUE 3a/1a4 BOCITUTAHUS U
COITMAIBHOTO Pa3BUTHS 00ydaromuxcs, Ha GOPMHUPOBAHUE Y HUX OOIICHHTEIUICKTYAIbHBIX YMEHHH,
YMEHUU palMoOHaIN3alud y4eOHOTO Tpyna U OOOOMIEHHBIX CIOCOOOB MEATEIHLHOCTH, HUMEIOIINUX
MEXIUCUUIUIMHAPHBINA, HAIIPEAMETHBIN XapaKTep.

CocraBigiomMu  TIpeMeTa «XUMHUS» Ha YpOBHE YIIyONEHHOTO W3Yy4YEHUs SBISIOTCS
yriyonéHueie Kypchl — «Oprannueckas xumus» u «OOmas W HeopraHuueckas xumusi». [lpu
OTIPENICTICHUU TOAXOJ0B K OTOOPY M CTPYKTYPHOM OpraHM3alliy COJACpPXKAHUS ITUX KYpCOB B
IporpaMMe Mo XUMHH 3a OCHOBY npuHATH nosnoxeHuss ®I'OC COO o pazanuuax 0a30BOTO U
yrayOnE€HHOTO YPOBHEHN U3yUeHHsI IPEAMETA.

OcHoBy conepxkanusi KypcoB «Oprannueckas Xumus» u «O0IIas 1 HeOpraHUIECKasi XUMUS
COCTaBJISIET COBOKYITHOCTHh MPEJAMETHBIX 3HAHUN W YMEHHUH, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO
U3YYEHHUs TMpeAMeTa. DTa CUCTeMa 3HAHUHM TOJy4yaeT OINpeAeiEéHHOE TEeOpeTHYecKOoe AOMOJIHEHUE,
MO3BOJIAIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIMNA 00BEM (PAKTOIOTHYECKOTO MaTepHaa.
Tak, Ha yriyOn€éHHOM YpOBHE H3Y4eHHs MpeAMeTa obOecreyeHa BO3MOKHOCTh 3HAUUTEIHHOTO
yBeIMYEHUS! 00bEMa 3HAHMM O XMMHMUYECKHX DJIEMEHTaX M CBOMCTBAX MX COECIUHEHHH HAa OCHOBE
paciiupeHuss M yriyOJgeHHsl NpPEACTaBICHUW O CTPOCHHM BEIEeCTBA, XMMHUYECKOM CBSI3U U
3aKOHOMEPHOCTSX IMPOTEKAaHUS PEaKuii, pacCMAaTPUBAEMBIX C TOUKH 3PEHUSI XUMHUYECKON KMHETHKH
U TepMOOUMHAMHKH. V3ydeHue mepuoanyeckoro 3akoHa M Ilepuoanyeckoil cucTeMbl XUMUYECKHX
3JIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHHWYECKHX IMPEICTABICHUSAX O CTPOECHUU
aTomMa. XUMHUYECKas CBSA3b OOBSCHSETCA C TOUKH 3PEHHUS DHEPreTUYeCKUX H3MEHEHUH mpu eé
00pa30BaHUM U pa3pyIICHUH, @ TAK)KE C TOUKU 3PEHUS MEXaHU3MOB e€ oOpa3oBanus. V3yueHue TUIoB
peakuuii gomnosHAeTcs (opMHpoBaHHEM MpEACTaBICHUN 00 AJIEKTPOXUMHUYECKUX IMpoleccax H
AJIEKTPOJIM3E PACIUIaBOB M PAacTBOPOB BellecTB. B kypce oprannueckoil XUMUU MPHU PACCMOTPEHUH
PEaKMOHHON CIOCOOHOCTH COEeNMHEHUN ynensercs ocoboe BHUMaHUE BOMpOcaM 00 3IEKTPOHHBIX
sddekrax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3Max peakiuil.

Oco0oe 3HaueHHe MMEET TO, YTO Ha COJEpP)KaHWE KYpPCOB XUMHH YIIyOJIEHHOTO YpPOBHS
M3YYEHHUS 7S KIACCOB OMpeNeI€HHOTo Mpodums (raaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIOTIOTHEHUH K OOIIIel CUCTeMe MPeIMETHBIX 3HAHUI ) OKa3bIBAIOT BIUSHUE CMEXHBIC IpeaMeThl. Tak,
HampuMep, B COJIEp>KaHUU MIpeIMeTa JUIs KIIACCOB XUMHKO-(PU3NYeCcKOro mpoduis 60bIIoe 3HaUeHHE
OyIyT UMETh AJIEMEHTHI Y4eOHOTO MaTepuana no oomeit xumuu. [Ipn u3ydennn npeamera B JaHHOM
cllydae akIeHT OyJeT cenaH Ha OOIIHOCTh METO/I0B MO3HAHUS, 0OIIHOCTh 3aKOHOB U TEOPUI B XUMHUH
U B (DU3HKE: aTOMHO-MOJIEKYIIApHAs Teopus (MOJEKYJIsipHas Teopus B (PU3UKe), 3aKOHBI COXPAaHEHHS
Macchl ¥ SHEPIHH, 3aKOHBl TEPMOJIUHAMUKH, AJIEKTPOJIN3a, MPEACTABICHUS O CTPOCHUH BEIIECTB U
Ipyroe.

B TO xe BpeMs B coJliep)KaHUU MpeaMeTa Ui KJIacCOB XUMHUKO-OMOJIOTHYECKOTO MpoQuis
OonbpIIMK yAENbHBIA Bec OyIeT MMETh OpraHuuecKkas XuMHs. B 3TOM ciydae MpenocTaBisieTcs
BO3MOXHOCTh JJIs1 OoJiee OOCTOATEIHHOTO PACCMOTPEHHUST XUMHUYECKOW OpraHMu3allii KIETKHA Kak
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTHI,
KaK JUMHUABI, OETKU, YTIeBOAbI, HyKIEHHOBBIE KUCIOTHI U Apyrue. [Ipum 3ToM 3HaHUS O COCTaBe H
CBOMCTBaX MpPEICTaBUTENCH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIY)KaT OCHOBOU IS
W3YYEHHUS CYIIHOCTH MPOLECCOB (POTOCUHTE3, IBIXaHHSI, MUIIEBAPCHHUS.



B muiane hopMupoBaHHsi OCHOB HAyYHOTO MHUPOBO33PEHHS, OCBOCHUS OOLICHAYYHBIX METOOB
IIO3HAHMS U OIIbITA IPAKTUYECKOrO IIPUMEHEHUS HaYYHbIX 3HAHUN M3y4YEHUE NpeaMera « XUMHUsD Ha
yriIyOJaEHHOM ypOBHE OCHOBAHO Ha MEXITPEIMETHBIX CBA3AX C y4eOHBIMU MPEIMETAMH, BXOASAIIMMH
B COCTaB IIpeIMeTHBIX oOrnacrteli «EcrecTBeHHO-HayuHble npeameTsl», «Maremaruka U
nHpopmaTuKa» U «Pycckuii A3bIK U TUTEpATYypa.

Ienu 1 3272494 U3yYeHUs1 Y4eOHOT 0 NpeaMeTa

[Tpu u3ydenun ydeOHOTO TpeaMeTa «XUMUS» Ha yriIyOJIEHHOM ypOBHE TakXkKe, KaKk Ha YpOBHE
OCHOBHOTO W cpeaHero obOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3ajadueil MEepPBOCTEIICHHOM
3HAYUMOCTU sBJsieTcsl (OPMUPOBAHME OCHOB HAyKM XHMMHHM Kak OOJacTM COBPEMEHHOIO
€CTCCTBO3HAHUAI, HpaKTH‘IGCKOfI JCATCIIBHOCTH 4YCJIOBECKA U OJHOIo0 M3 KOMIIOHCHTOB MHpOBOfI
KyJIBTYphl. PermeHue 3Toil 3amaun Ha yriiyOJIEHHOM ypOBHE HW3y4EHUS IpeaMeTa TMpeirojaraet
peanu3annio TaKuX LeNei, Kak:

e popMupoBaHuE TPEACTABICHUI: O MaTEPHAIBHOM E€IUHCTBE MHpA, 3aKOHOMEPHOCTAX U
IO3HABAEMOCTH SIBJICHUU npupoabl, 0 MECTC XUMUHU B CUCTEME €CCTCCTBCHHBIX HAYK U eé Benymeﬁ pom
B 00€CIEYCHHH YCTOWYHMBOTO PAa3BUTHS 4YEJIIOBEYESCTBA: B PEIICHHH TPOOJIEM 3KOJOTHYCCKOH,
BHGPFGTI/I‘-ICCKOI\/’I u HHHICBOﬁ 6630HaCHOCTI/I, B Pa3BUTHU MCIUIWHBI, CO3JaHNU HOBBIX MAaTCpUaAJIOB,
HOBBIX HCTOYHUHKOB OHEPTHUH, B obOecrieueHnn palroHaJIbHOI'O MMpUPOAO0IIOJIL30BaHMA, B
(GOpPMHpPOBAaHMH MHPOBO33PCHUS H OOMEH KyJdbTyphl UEIOBEKa, a TaKXKe OSKOJOTHYCCKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpejie;

® OCBOCHHE CHCTEMbI 3HAHUH, JIGKAIINX B OCHOBE XMMHUYECKON COCTABJISIONICH €CTECTBEHHO-
HayYyHOUM KapTUHBI MUpaA: (YHAAMEHTAJIbHBIX MOHSTHUH, 3aKOHOB U TEOPUN XMMHH, COBPEMEHHBIX
HpeHCTaBHeHI/Iﬁ 0 CTpPpOCHHUH BCUICCTBA HA PA3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJICKYJIISAPHOM,
HAaAMOJICKYJIAPHOM, O TCEPMOAMHAMUYCCKUX HW KHUHCTHUYCCKUX 3aKOHOMEPHOCTAX MPOTCKAHUA
XMUMHYECKUX peakUuid, 0 XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CHUCTEMax, 00 00X
HAyYHBIX MPUHIUIIAX XUMHUYECKOT'O MPOU3BO/JICTBA;

¢ hopMupoBanue y 00y4aronuxcsi OCO3HAaHHOTO TOHMMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUM A1 OOBSICHEHUS KIIIOYEBBIX HAEH M MpoOJieM COBPEMEHHOW XUMUH, IS
00BSICHEHUS U MPOTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY; TPAMOTHOTO
peuieHus mpoOjeM, CBSI3aHHBIX C XWMHUEH, MPOTHO3MPOBAHMS, aHAIN3a W OLEHKU C MO3MIIMA
9KOJIOrMYecKOi 0€30MacHOCTH MOCIEeICTBUN OBITOBOI U TPOU3BOICTBEHHON JAEATEILHOCTH YeJI0BeKa,
CBSI3aHHOM C XUMUYECKHM IPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MepepabOTKOM BELIECTB;

e yri1y0ieHre MPEeICTAaBICHHI O HAYyYHBIX METOAAaX O3HAHUS, HEOOXOAUMBIX JIIsl TPUOOpETECHUS
YMEHHI OPUEHTUPOBATHCSI B MUPE BEUIECTB U OOBSICHEHUS XUMUYECKUX SIBJICHUI, UMEIOIUX MECTO B
MPHUPO/Ie, B IPAKTHUECKOMN IEATEIHbHOCTH U MIOBCEAHEBHON HKHU3HU.

B nnane peanuzanuu nepBoOYEpEIHBIX BOCIUTATENIBHBIX U PAa3BUBAIOIIUX (DYHKIUN IEIOCTHOM
CUCTEMBbI CpPEIHEro OOIero oOpa3oBaHUA MPU U3YYEHUHM MpeaMera «XUMHs» Ha yrIyOnEHHOM
YpOBHE 0CO0YIO aKTyaJbHOCTh MPUOOPETAIOT TaKKe LENH U 33]]a4H, KaK:

® BOCIIUTaHHE YOEKIEHHOCTH B IMO3HABAEMOCTH SIBIICHUI MPHUPOABI, YBAXKEHUS K IpPOIECCY
TBOpUECTBa B 00JACTH TEOPETUUYECKHX U MPUKIAJHBIX HCCIEIOBAHUN B XUMUHU, (POPMUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

®pa3BUTHE MOTHBAIMM K OOYYEHUIO U TO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHSI 00I[EYeTIOBEUECKUX [IECHHOCTEH;

®pa3BUTHE IO3HABATEIHHBIX HMHTEPECOB, MHTEJUIEKTYadbHBIX M TBOPUYECKUX CIOCOOHOCTEH
oOyuaronuxcs, (GOPMHUPOBAHME Yy HHX CO3HATENBHOTO OTHOIIEGHUS K CaMOOOpa3oBaHHUIO U
HEMpPEephIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIENTHOW MpodecCHOHANIBbHON U 0OIIeCTBEeHHOM
JeSITeNbHOCTH, OTBETCTBEHHOTO OTHOIIIEHHS K CBOEMY 3/I0POBBIO U IOTPEOHOCTH B 3I0POBOM 00Opase
KU3HU;

e hopMHpOBaHME YMEHHH M HAaBBIKOB Pa3yMHOTO MPUPOJOIOJB30BAHUS, PA3BUTHUE
9KOJIOTHYECKOH  KYIbTYphI, MPHOOPETEHHWE OMbITa OOIECTBEHHO-TONE3HOW JKOJOTHYECKOU
JeSITeTbHOCTH.



MecTto npeamera B y4eOHOM ILIaHe
OO11ee 4nCII0 YacoB, MPEIYCMOTPEHHBIX U U3YUEHHsSI XUMUU HA YIIIyOJICHHOM YPOBHE CPEIHETO
obmiero obpazoBanusi, cocrapiser 204 gyacos: B 10 kimacce — 102 yaca (3 gaca B Henento), B 11 kimacce
— 102 vaca (3 gaca B HeJeNIO).



2. Conep:xkanue yuyeOHOro npeamera « Xumusa» - 10 kiaace
OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HadeHHE OpPraHMYECKOW XMMMH, MIPEJICTaBIEHHME O MHOroooOpasuu
OPraHU4YEeCKUX COCTMHEHUU.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS.
BanenTtHble BO3MOKHOCTH atoma yriepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaineil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
cBs3U (OOMEHHBIN U JOHOPHO-AKIETITOPHBIN ). THITBI IepEeKpHIBAaHMS AaTOMHBIX OpOHTANEH, G- U TT-
cBs3u. OpmHapHas, ABOWHAs W TpoiHas cBa3b. CrmocoObl pa3pbiBa CBsI3el B MOJIEKYyJax
opranuveckux Bemiects. [loHsTHE 0 CBOOOIHOM pajuKalie, HyKJIeo(pHiIe 1 dIeKTpoduIe.

Teopust crpoeHuss opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpemMeHHbIE
MIPEJICTaBJIEHUS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUSI OPTaHUYECKUX COEANHEHUN.
MounekynspHble U CTpYKTypHble (QopMyiabl. CTpyKTypHble (QOpMYIbl pa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpaml€HHas, cKeinerHas. Ms3omepus. Buabl wu3omepum: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. OJEKTPOHHBIE A(P(GEKTHl B MOJIEKYlIaX OpPraHMYECKUX COEJAMHEHUN
(MHIYKTUBHBIN 1 Me30MepHBII 3 PeKThI).

[IpencraBnenue o kiaccuukanuu OpraHuIecKux BemecTs. [loHsaTHE 0 QYHKIIMOHATBLHOM
rpynmne. 'omosnorus. 'omonoruueckue psapl. CucreMarnyeckass HOMEHKJIATypa OpraHu4ecKuX
coequaennit (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTJCILHBIX MPEICTABUTEIICH.

OcobOennoct W KilaccupuKanus  OpraHMdeckux  peakuuid.  OKUCIUTENTHHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH B OPTaHUYECKON XUMUHU.

DKcrepuMEHTAIbHBIE METOJIbI M3YYEHHUsl BEIIECTB M MX IMpEBpallleHUN: O3HAKOMJIEHUE C
oOpa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHUalaMu Ha MX OCHOBE, OMBITHI 110 IMPEBPAILEHUIO
OpPraHWYECKUX BEIIECTB TMpU HarpeBaHuu (ITUIaBjeHUE, OOYIJIMBAaHWE M  TOPEHHUE),
KOHCTPYMPOBAaHUE MOJIEJIEH MOJIEKYJI OPTaHUYECKHX BEIIECTB.

YrieBoaopoabl.

Ankanpl. ['oMoJIOTHYECKU psii alKaHOB, oOmmas ¢opMyliia, HOMEHKIIATypa U H30MEpHsI.
DNEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY alKaHoB, SP -rHOPUIM3aIMs aTOMHBIX
opburaneit yriaeposa, 6-cBa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XVMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIICHUs, U30MEPU3alUM, JETHIPUPOBAHMS,
LUKIW3alNAY, @HMpOJIN3a, KpeKkuHra, ropenus. IIpeacraBieHue o MexaHH3ME peakuui
PaZUKaIbHOTO 3aMELICHHUS.

Haxoxnenue B npupose. CriocoObl MOJIy4eHUs: U IPUMEHEHHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyia, HOMEHKIATypa U n3omepus. OCOOEHHOCTH CTPOEHUsS U
XMMHYECKUX CBOMCTB MajblX (LHUKJIONPOMNAH, IMKIOO0yTaH) U OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCaH) HUKI0aaKaHoB. CrocoObl NOTy4YeHUs U IPUMEHEHUE HUKIOAIKAHOB.

Aunkensl. ['oMooruyeckuii psj alnkeHoB, o0mias Gopmyiia, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ AallKeHOB, SP>-TrMOpMAM3alUs aTOMHBIX opOuTaneit
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Luc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBA QJIKEHOB. XHMHYECKHME CBOMCTBA: pPEAKUMM IPUCOCAVHEHHSA, 3aMEILECHHUA B O-
IIOJIOKEHUE TIpU JBOMHON CBsI3M, NOJMMepHu3auuu u okucieHus. lIpaBuno MapkoBHHKOBA.
KadecTBeHHBIE peakuy Ha ABOMHYIO CBsI3b. CIOCOOB! NOTYYEHUsS ¥ IPUMEHEHHUE aIKEHOB.

Ankamuensl.  Krnaccupukanuss — ankagueHoB  (CONPsDKEHHBIE,  M30JMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH IEKTPOHHOIO CTPOSHHSI 1 XUMHUUECKUX CBOMCTB CONMPSKEHHBIX
mueHoB, 1,2- u 1,4-mpucoenunenue. Iloaumepuszanus conpspk€HHBIX JUEeHOB. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKaJUECHOB.

Ankunbl. ['omonorndeckuil psifi amkMHOB, 001Ias popMylia, HOMEHKIATypa U U30Mepusl.
DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ] aJKMHOB, SP-THOpPHIU3AINs aTOMHBIX
opburaneit yriepoga. Punueckue CBOWCTBA AalKWHOB. XHMHYECKHE CBOWCTBA: pPEaKLUU
MIPUCOEUHEHMS], AUMEpPU3allUd U TPUMEpPHU3aLNU, OKUCIeHUs. KUCcIoTHRIE CBOMCTBA alKMHOB,



MMEIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBsi3b. CrocoObI
IIOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

ApoMaTtudecKkue yriieBoJaopo bl (apeHsl). 'oMoIorndeckuii psj apeHoB, obmas hopmyia,
HOMEHKJIATypa ¥ M30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJBI OeH30I1a.
@du3nuecKue CBOMCTBa apeHOB. XMMHUYECKHE CBOMCTBa OCH30Ja M €ro TOMOJIOTOB: PEaKIHH
3aMeleHuss B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJuKalle, pPeakUUU NPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH30:a. [IpencraBieHre 00 OpueHTUPYIOIIEM IEHCTBUU 3aMECTUTENICH B
OCH30JIBHOM KOJIbIIE Ha NpPUMEPE AJIKWIBHBIX paJUKaioB, KapOOKCHIBHOHM, T'HAPOKCHUIBHOM,
aMUHO- M HUTPOIPYIIbI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Tonumepusanus ctuposia. CocoObl MOTy4YEHUS U IPUMEHEHUE apOMAaTUYECKUX YIJIEBOIOPOIOB.

[pupomustii ra3. [lomyraeie HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenne. KameHHbIi
yroiab U MPOAYKThl ero mnepepadoTku. CrnocoObl nepepabOTKM HEPTH: MEePeroHka, KPEeKHHT
(TepMuyeckuil, KaTalIuTU4YeCKuil), pudopMuHr, nuponus. [Ipoaykrel nepepaboTku HePTH, UX
MIPUMEHEHHE B IPOMBILIJIEHHOCTH U B OBITY.

I'enernueckas cBs3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJI0POJIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakiuu 3amenieHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIy, LHUaHOTpyHmy, amuHorpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHUPTOBOrO  pacTBopa wmiénouyn. BzaumopelicTtBue
JUTajJoreHaJIKaHOB C MarHueM U HMHKOM. [loHATHE O MeTamioOpraHu4ecKHuX COETUHEHUSX.
Hcnonb30BaHne TalOTEHIIPOM3BOJIHBIX YIJIEBOJOPOJIOB B ObITY, TEXHHKE W MpPU CHHTE3E
OpraHMYECKUX BEIECTB.

DKClepUMEHTANIbHbIE METOJbl H3YYEHHs BEIIECTB M MX MPEeBpalICHUI: H3ydeHHe
(bu3nYeCKUX CBOMCTB YIIIEBOJOPOIOB (PaCTBOPUMOCTD), KAUECTBEHHBIX pEaKIUil yriIeBOJOPOIOB
pPa3IMYHBIX KJIACCOB (0OeCIBeUMBaHME OPOMHOW WIJIM MOJTHOM BOJBI, pACTBOpA TEpMaHraHaTa
KaJIvs, B3aUMOJICHCTBHE alleTHJICHA C aMMHUAYHBIM PacTBOPOM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapyXeHHE yriepoJa M BOJOPOAAa B OPraHMYECKHX BEIIECTBAX, IOJY4YEHHE JTUJICHA U
U3y4eHHE €ro CBOMCTB, O3HaKoMieHue ¢ koyuiekuusamu «Hedptb» n «Yroas», ¢ oOpasuamu
IUIacTMacC, KaydyyKoB M pE3UHBl, MOJCIUPOBAaHME  MOJIEKYJd  YIVIEBOJAOPOAOB U
rajlOT€HIPOU3BOHBIX YIIIEBOIOPOJIOB.

Kuciopoacoaep:kamye opranuueckue coeJuHeHus.

IIpenenpHble opHOaToMHble cnupThl. CTpoeHHE MOJEKyl (Ha IpUMEpe MeTaHoJa U
sTaHosa). ['omonorudeckuii psj, odmas Gpopmyna, ©3oMepus, HOMEHKIATypa U Kilaccudukanus.
dusnueckue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHMPTOB. BomopoaHele CBA3M Mexay
MOJIEKYJaMH CIIMPTOB. XUMHUYECKHE CBOMCTBA: peaKkIMM 3aMelleHus, JeTuApaTalii, OKUCICHHS,
B3aMMO/ICHCTBHE C OPraHNYECKUMHU U HEOpPraHMYeCKMMHU KuciioTamu. KauecTBeHHas peakuus Ha
OJIHOATOMHBIE CcIUpThl. JleHiCTBUE 3TaHOJAa M METaHOJa Ha OpraHu3M uesnoBeka. CrocoObl
MIOJIy4EeHHUs1 U IPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

IIpocTsie 3¢upbl, HOMEHKIaTypa U uzomepus. OcOOEHHOCTH (PU3NYECKUX U XUMHUYECKUX
CBOWCTB.

MHOroaToMHble CIUPTHl — 3TUJIEHIJIMKOJIb W IiuiepuH. duznueckre U XUMHUYECKUE
CBOMCTBAa: peaklUM 3aMEIleHHs, B3aUMOJEHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMU
KHCIIOTAMH, Ka4eCTBEHHAsl peaklys Ha MHOrOaTOMHbIE cnupThl. lIpencraBieHne o MexaHusme
peakuuii HykieopuiIbHOro 3amenienus. JlelicTBie Ha opranusM yesoBeka. CriocoObl MoTydeHus
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3aUMHOE BJIMSHUE THIPOKCOIPYIIIBI M OEH30JIbHOTO Sipa.
®dusnueckue cpoiicTBa (peHosma. OcOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE
peakuuu Ha Qenos. TokcuuHocTh ¢eHona. CrocoObl MOMyd4eHUS M IMpUMEHeHHe (eHoma.
denonopmanbaeTuaHAS CMOJIA.

KapOoHunbHBIE COEAMHEHUS — aIbJETHJbl M KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHMIBHOU rpymmbl. ['oMojoruyeckue psasl anbAeruI0B M KETOHOB, oOmas Qopmyna,
U30MepHUsl M HOMEHKIarypa. PU3NUYECKHE CBOMCTBA aJIbJETMJIOB M KETOHOB. XHMHMUECKHE



CBOMCTBA QIbJIETMJIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIIEHUE albJIeruioB,
Ka4eCTBEHHBIE peaKkIuH Ha ajbaeruipl. CrnocoObl MONMyYeHHs W MPUMEHEHHE ajbJIeTHJIO0B U
KETOHOB.

OnHOOCHOBHBIE TpeJesibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HOMeHKIarypa. Du3ndeckwe CBOWCTBA OJHOOCHOBHBIX
IIpeiebHBIX KapOOHOBBIX KMCIOT. BOogOpoIHbIE CBSA3U MEXKY MOJIEKYJIaMU KapOOHOBBIX KHCIOT.
XUMHYECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEAaKUMs STEPUPHKAINH, PEAKIUU C y4acTHEM
YIJIEBOJIOPOHOTO paaukana. OCOOEHHOCTH CBOWCTB MYpaBBbMHOW KHCIOTHL. [loHsTHe o
MIPOU3BOIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHOroobpasue KapOOHOBBIX KHCIOT.
OCOoOEeHHOCTH CBOWCTB HEMpPEICTbHBIX U APOMAaTHYECKMX KapOOHOBBIX KHUCIIOT, JUKApOOHOBBIX
KHCJIOT, TUAPOKCHKAPOOHOBBIX KHCIOT. IIpencTaBUTENnH BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, NAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4Y€HUs U IpPUMEHEHUEe KapOOHOBBIX KHCIIOT.

Crnoxwusie 3¢upsl. ['oMmonorudeckuit psn, obmias dopmyna, U3oMepusi U HOMEHKJIATypa.
®uU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznueckue ¥ XMMHYECKHE CBOMCTBA KUPOB: TUIPOJIU3 B KUCIOW U
esoyHoi cpenae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KHUPHBIX
KUCHO0T. JKupsl B IpUpOIE.

MBpBIT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHUE.

OOmiass xapakrtepucTuka yriaeBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, IU- U
nosjmcaxapuabl). MoHocaxapuabl: TJIOKO3a, (pyKTOo3a, TajlakTto3a, pubo3a, Ie30Kchpubo3a.
@Pu3nuecKue CBOMCTBa U HAX0XkACHHE B Ipupoje. PoTocnHTe3. XMMHUUYECKHE CBOMCTBA TIIFOKO3bI:
PEaKIuy ¢ y4acTUEM CIIUPTOBBIX U aJIbJICTUTHOM TPYII, CHUPTOBOE U MOJIOUHOKHUCIIOE OpOKEHHE.
[IpuMeHeHue raoKo3bl, €€ 3HaUeHHE B )KU3HEAEATEIbHOCTH Opranu3Ma. /ucaxapuasl: caxaposa,
MajibTO3a U JIakTO3a. BoccTraHaBnMBaromume U HEBOCCTAHABIMBAIOLIME aucaxapuabl. ['maponus
mucaxapunoB. Haxoxnaenue B npupone u npumeHeHue. [lonucaxapuapl: Kkpaxmai, IIIMKOTEH U
nemtrono3a. CTpoeHHe MAakpOMOJIEKYJI Kpaxmala, TJIMKOreHa MW 1esunosio3bl. dusnyeckue
CBOMCTBa KpaxMaJia U LEJUTIOJIO3bl. XMMUYECKUE CBOMCTBA Kpaxmaiya: THAPOJIU3, KAYeCTBEHHAS
peakiusi ¢ HMoJOM. XHUMHUYECKHME CBOMCTBA LIEUIIONO3bI: TUAPOJIN3, MOJIyuyeHUuE >PHUPOB
1estoso3el. [ToHsTre 06 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOJIbl U3YyYEHUsl BEUIECTB M UX IMPEBPALLCHUN: PACTBOPUMOCTH
Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/IEUCTBUE 3TAHOJIA C HATPUEM, OKHCIIEHHE 3TUIIOBOTO CIIMPTA
B aJBJETrHJl Ha PACKAIEHHOW MEIHON MPOBOJIOKE, OKHUCIEHUE ATHIIOBOTO CIUPTA JTUXPOMATOM
Kaus (BO3MOKHO MCHOJIb30BaHUE BUACOMATEPUAIOB), KAYECTBEHHbBIE PEAKIIMU Ha aJIbJICTUIBI (C
ruapokcuaoM auammuHcepeOpa(l) wm  rumpokcuaom  wmeau(ll)), peakmus ramnepuHa  C
ruapokcugom meau(ll), xumudeckre cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOTBI, B3aUMOJICHCTBUE
pacTtBopa Tioko3bl ¢ ruapokcunom meau(ll), B3aumoneiicTBue kpaxmalia ¢ MOAOM, peIICHHE
AKCIEPUMEHTAIBHBIX 337a4 10 TeMaM «Cnupthl U (enonby, «KapOoHoBbie KUCIOTHI. CI0XKHBIE
3(hUpBI».

A3oTcoaep:xaniue OpraHudecKkue coeIHHEeHUsl.

AMUHBI — OpraHuMYeckue Mpou3BOAHBIE amMuaka. Kiaccudukanus amMHHOB:
anudaTtuyeckue U apoMaTHUECKue; MEPBUYHbIC, BTOPUUHbIE U TpeTuuHble. CTpOCHHE MOJIEKYI,
oOmas Qopmyna, n3omepusi, HOMEHKJIATypa U (pu3MYecKue cBoicTBa. XMMHUYECKOE CBOWCTBA
anudaTuyecKux aMHUHOB: OCHOBHBIE CBOMCTBA, ATKUIMPOBAHUE, B3aMMOJICHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTON KUCI0TOU. CoNMM aNKUIaMMOHUS.

AHUJIMH — IPEICTaBUTENb aMUHOB apoMaTuyeckoro psiaa. Ctpoenune aHwinHa. Bzaumuoe
BIIUSIHUE TPYI aTOMOB B MOJeKyine aHuiuHa. OCOOEHHOCTH XMMHUYECKMX CBOWCTB aHWJIMHA.
KauectBennsie peaknnu Ha aHuianH. CrocoObl TONy4YeHHs] U TpPHUMEHEHHE amupaTHIeCKUX
amMHHOB. [loyueHne aHIIMHA U3 HUTPOOEH301a.

Amunoxucnotsel. Homenknatypa u uzomepus. OTaeNbHbIE IPEICTABUTENN (.-AMUHOKHUCIIOT:
TJIMIUH, agaHuH. Gu3ndyeckue CBONCTBa aMUHOKUCIOT. XUMUYECKHE CBOMCTBA aMUHOKHCIIOT KaK



aM(OTEPHBIX OPraHMUECKUX COCAMHEHUH, peakius MOJIUKOHICHCAIH, 00pa30BaHNe MENTHIHON
cBs3u. buonornyeckoe 3HaueHne aMuHOKUCIOT. CUHTE3 U THAPOJIN3 ENTUIOB.

Bbenku kak npupoHbie nosuMepsl. [lepBuyHast, BTopu4Has ¥ TPETHYHAs CTPYKTYpa OEIIKOB.
XuUMHUYECKUE CBOMCTBA OEJIKOB: TUAPOIIN3, JEHATYPALINS, KAUECTBEHHbIEC PEAKIIMM HA OEIIKH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHs BEIECTB M HMX IPEBPALLEHUI: pacTBOPEHUE
OelKOB B BOJIE, JCHATypals OCJIKOB NpPU HArpeBaHWU, IIBETHBIC PEAKIIMHM HA OCTKH, PElICHHE
SKCHEPUMEHTAJbHBIX 3a7ady IO TeMaM «A30TCoJAep)Kalllue OPraHUYECKUE COCAUHEHUSD U
«Pacrio3HaBaHue OPraHUYECKUX COCTUHEHUI.

Bricokomoieky isipHbIe COeTUHEHMS.

OCHOBHbBIE TMOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPU3ALMH, CPEOHss MOJIeKyilsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJIMMEpPU3aLUsl U MTOJMKOHICHCAITHSI.

[Tonumepnsie matepuansl. [InactMaccsl (MOAMATUIEH, TOTUIPOTIUIIEH, TOJTUBUHUIXIOPUI,
MOJIUCTUPOJ, MOJIMMETUIMETAKpUIIaT, MOJMKApOOHAThI, MOMUATUIEHTepedTanar). YTuinzauus u
nepepaboTKa IIacTUKa.

DOnacToMepsl: HaTypaJlbHbI  KaydyK, CHUHTETHMYECKHE Kaydyku (OyTaJueHOBBIMH,
XJIOPOIIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypasibHble (XJIONOK, HIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! cnenuanbHOr0 Ha3HauYeHUs (Te(IOH, KeBIap, AMEKTPOIPOBOASIINE TOTUMEPHI,
O6uopasziaraeMble MOJIUMEPHI).

DKCcIepuMEHTAIbHBIE METO/Ibl M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3uaMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEILIEHHE
SKCIEPUMEHTAJIBHBIX 337a4 10 TeMe «Pacro3HaBaHue miacTMacc U BOJIOKOHY.

Pacuérhpie 3amaun.

Haxoxzaenue MonekyasipHOd (popMyiibl OPraHUYECKOTO COETUHEHHS 110 MAaCCOBBIM JI0JISIM
3JIEMEHTOB, BXOJALIUX B €r0 COCTaB, HAXOXICHHWE MOJEKYISIPHONH (OpPMYJIbl OPraHUYECKOTO
cCoeTMHEHMS 10 Macce (00BEMY) IPOTYKTOB CTOPaHHMsI, IO KOJUYECTBY BellecTBa (Macce, 00bEMY)
MPOJYKTOB pEaKUWHW W/WIM HCXOTHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpHOH (HOpMYyIIbI
OpPraHMYECKOTO BEUIECTBA HAa OCHOBE €ro XMUMHUYECKUX CBOMCTB WM CIIOCOOOB MOJTY4YCHHS,
oTpeiesieHUe I0JIU BBIXOJA MPOJIyKTa PEaKIMH OT TEOPETUUYECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peanuzanus MeXnpeaMeTHBIX CBSI3€M MPU U3y4eHUM OopraHudecko xumuu B 10 kiacce
OCYILIECTBJISICTCSl 4Yepe3 HUCIOJIb30BaHHWE KaK OOLIUMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHATHH, IPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecTBEHHO-HAyYHBbIE TOHSATHUS: SIBJICHHME, HAay4dyHBIM (pakT, rumotesa, Teopws,
3aKOH, aHajMu3, CHHTE3, Kiaccudukanus, HAOMOACHHE, HU3MEpPEHUE, SKCIEPUMEHT, MOJEIb,
MOJETUPOBaHUE.

Oduzuka: Marepusi, aroM, 5SJIEKTPOH, MPOTOH, HEUTPOH, MOJEKyJa, AHEPreTUYECKUN
yYpOBEHB, BEIIECTBO, TEJO, 00bEM, arperaTHOE COCTOSHUE BellecTBa, (M3MUYECKUE BEITUYMHBI,
€IMHULIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

buosnorus: kierka, opraHusM, 3KocucTteMa, ouocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH M TeTepOTPO(HBIM THI NHUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJKH,
YTJIEBO/bI, )KUPBI, HYKJIEUHOBBIE KUCIOTHI, (PEPMEHTHI.

I'eorpadust: mose3xHble UCKOMAEMble, TOILIIUBO.

TexHosorHs: NUILEBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO IIUTAHUS, MOIOIIUE CPENICTBA,
MaTepHaJIbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



2. Conep:xkanue yuyeOHOro npeamera « Xumusa» - 11 knace
OBIIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckne 0CHOBBI XUMHH.

Atom. CocTaB aTOMHBIX si7iep. XUMHUYECKUH 31eMeHT. M3oTonsl. CTpoeHHE 3IEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHH M TOAYPOBHH. ATOMHBIE
opoutanu. Kiaccupukanus XMMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
SJIEKTPOHOB TI0 AaTOMHBIM OPOHUTANSAM. OJIEKTPOHHBIE KOH(MUTYpAIlMH aTOMOB DJIEMEHTOB
[IEPBOr0—4YEeTBEPTOr0 IEPUOJOB B OCHOBHOM M BO30Y)KIEHHOM COCTOSHUM, 3JIEKTPOHHbBIE
KOH(UTypauy HOHOB. DIIEKTPOOTPHULIATEILHOCTb.

[lepnognueckuit 3axkoH u Ilepuonnmueckass cucrema XuMUYeCKUX 3ieMeHToB JI.H.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHUX
AJIEMEHTOB C COBPEMEHHOW TeopHel CTpOEHHUS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUs CBOMCTB
XUMHMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJIOXHBIX BEIIECTB IO TpymnaM Hu
nepuojam. 3HaueHue nepruoanyeckoro 3akoHa /.M. Menzaeneesa.

XuMHU4ecKasi CBsA3b. BUABI XMMHYECKOW CBSI3U: KOBAJICHTHAs, MOHHAS, METAJUIMYECKas.
MexaHnn3mbl 00pa3oBaHMs KOBAJIGHTHOM CBSI3U: OOMEHHBIN U IOHOPHO-AKIIENTOPHBIN. DHEPIus U
JuIMHa CBs3U. [loJspHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBs3U. KparHble
cBsi3u. BonopoaHas cBsa3b. MexMONIEKyYISIpHbIE B3aUMOICHCTBHUS.

BasleHTHOCTP W BaJIEHTHBIE BO3MOXHOCTH AaTOMOB. CBS3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX I€OMETPHUYECKUM CTPOCHHEM (Ha MpUMepe COEAMHEHUU SJIEMEHTOB BTOPOIO
nepuoaa).

[IpencraBinenre o0 KOMIUIEKCHBIX coelnHeHUsX. CocTaB KOMIUIEKCHOTO  HOHA:
KOMILJIEKCOOOpa3oBarenib, JHraHAbl. 3HAuY€HHWE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOPJIUHAILIMOHHOM XUMUHU.

BemecTBa MOJEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THIIBI KPHUCTaJUINYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

ITonsTe o aucnepcHbIXx cucreMax. Mctunnble pactBopsl. [IpencraBienne 0 KOJUIOMIHBIX
pactBopax. CrnocoObl BbIpa)K€HUS KOHLIEHTPALMM pacTBOPOB: MaccoBas J0Ji1 BeLIeCTBa B
pacTBOpe, MOJsIpHas ~ KOHLEHTpauus. HacelieHHBIE M HEHACBIIICHHBIE  PaCTBOPHI,
pacTBOpUMOCTb. Kpucramioruaparsl.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BELIECTB. TpHUBHAIbHBIE HA3BaHUS
OTZENbHBIX IIPEACTABUTEICH HEOPraHUUYECKHUX BEILECTB.

Knaccudukanus XuMruueckux peakiyil B HEOPraHWYeCKOW U OPraHWYECKONW XUMUHU. 3aKOH
COXPAaHEHHUs MAacChl BELIECTB; 3aKOH COXPAHEHMs WM IPEBPAILECHUS DHEPIrUU NPU XUMHUYECKUX
peakuusax. TermioBsie 3p(HeKTsl XUMUYECKUX peakluil. TepMOXUMHUECKUE YPaBHEHHUS.

CkopocTh XUMHUYECKOM peaklnu, e€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. ['oMoreHHsIe
U reTeporeHHsle peakuuu. Karanus u kaTains3aTtopsl.

OO6patuMeble 1 HeOOpaTUMBbIE peakui. XUMU4eckoe paBHoBecre. KoHCTaHTa XUMUYECKOTO
paBHOBecHUs. DaKTOpbI, BIMAIOIIME HA IOJIOKEHUE XMMHUYECKOIO PaBHOBECHS: TEMIIEpaTypa,
JIABJICHUE U KOHLICHTPALMH BEILECTB, y4acTByoUUX B peakuuu. [Ipunnun Jle [Hlarense.

Onexkrponutnueckass aucconuanus. CuibHble M ciabble  3eKTpoJuThl. CTeneHb
mucconnanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasbHas, Iieao4Has. BoropoaHsiil
noka3zatens (pPH) pactBopa. ['maponus coneil. Peakiuu nonHoro ooMeHa.

OKHCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb oOkucieHus. OKucnurens u
BOCCTaHOBUTENb. [Ipomeccel OKHCIIEHHS W BOCCTaHOBJICHUS. BakHellne OKUCIMTENN U
BOCCTAHOBMTENIHU. MeTOJ1 JIEKTPOHHOTO OajlaHCca. DJIEKTPOJIN3 pacCTBOPOB U PacIlJIaBOB BEILIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl W3YYEHHUs BEIIECTB M MX IPEBpAICHUN: DPA3JI0KECHHUE
MIEPOKCHJIa BOJOPOJAa B TNPUCYTCTBUHU KaTalM3aToOPa, MOJEIN KPUCTAUIMUECKUX PELIETOK,
NPOBEACHUE pEaKIUid HMOHHOrO OOMEHa, OIpeleNieHHe CpeAbl pacTBOPOB C TMOMOIIbIO
MH/IMKATOPOB, MU3y4YE€HUE BIMSIHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKkluu U
MI0JIO)KEHHE XMMHYECKOTO PABHOBECHS.



Heoprannueckasi xumus.

ITonoxxenne HemeraioB B Ilepuoguueckoil cucremMe XuMHU4YeCKMX 3ieMeHTOoB JI.M.
MengeneeBa M OCOOEGHHOCTH CTpPOCHHS HUX aToMoB. (DU3HYECKHE CBOWMCTBA HEMETAJLIOB.
AJIIOTpOIUs HEMETAJUIOB (Ha IIpUMepe KUCIopoa, cepbl, ocdopa u yriaepona).

Bonopon. INonydenne, gu3ndeckre ¥ XUMUYECKHE CBOMCTBA: PEaKIMU C METAUIAMH U
HEMETaJIaMH, BOCCTAHOBUTEbHbIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

I'anorensl. HaxoxkneHue B mpHpoje, CIIOCOOBI MOJMyYeHUs, (PU3UUECKUE M XUMHUYECKHUE
cBoiicTBa. ['asoreHoBonOpObl. BakHenmume KHUCIOPOACOAEPIKAINE COCIUHEHUS TaJOrCHOB.
JlabopaTopHbI€ U TPOMBIIICHHBIE CTIOCOOBI MOJTy4YEHHUs rajJoreHoB. [[puMeHeHne rajioreHoB U ux
COEIMHEHU.

Kucnopon, o3on. JlabopaTopHble W TPOMBIIIJICHHBIE CHOCOOBI MOJYYEHHUS KHUCIOPOJA.
dusnuecKue U XUMUYECKHe CBOMCTBA U MPUMEHEHHUE KUCJIOPO1a M 030Ha. OKCUJIBI U TIEPOKCU/TBI.

Cepa. Haxoxxnenue B TpHpoOje, CIOCOOBI MONMYYeHHS, (U3UUECKUE U XUMHUUYECKHE
cBoiictBa. CepoBonopon, cyabduabl. Oxcun cepoi(1V), okeun cepsi(VI). Cepuucras u cepHas
KHCJIOTBI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOMl KHCIOTHL I[IpumeHeHue cepsl u €€
COEIMHEHU.

Azor. HaxoxneHue B mpupojie, CrnocoObl MOiydyeHus, (u3NUecKue U XUMHUYECKHe
cBoiicTBa. AMMuak, HUTpuAbl. OKcHAbl a30Ta. A30THUCTasg W a30THAsg KHUCIOTHI U HMX COJIH.
OcoOeHHOCTH CBOWCTB a30THOW KHUCTOTHI. [IpuMeHeHHe a30Ta W €ro COeIWHEHMH. A30THBIE
yaoOpeHwusl.

®dochop. Haxoxnaenwe B mpupojse, CrocoObl MONTy4YeHHS, (DU3NUECKHE W XUMHYECKHE
cBorictBa. Pochuast u pochun. Oxcuast hochopa, hbochopHas kuciora u e€ conu. [Ipumenenune
docdopa u ero coenunenuit. PocpopHsie yroOpeHus.

VYrinepon, HaxoXACHHUE B TMpUpoJe. AJUIOTpONHbIe Moaubukanuu. Puznyeckue u
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Okcun yraepona(ll), okcun
yrinepoaa(lV), yronpHast Kuciaota u €€ coyii. AKTUBHPOBAHHBIN yroJib, aacopOrus. DyiiepeHsl,
rpadeH, yraepoaHbie HAaHOTpYOKkHU. [IprMeHeHne mpoCThIX BEllecTB, 00pa30BaHHBIX YIJIEPOJIOM,
U €r0 COEIUHEHUN.

Kpemuwnii. Haxoxxnenue B mpupoje, CocOObl MOMYYeHHS, (PU3MUECKHE U XUMHYECCKUE
cBoiictBa. Oxcun kpemuus(1V), kpemHueBast KHCIIOTa, CHIIMKAThl. [IpuMeHeHue KpeMHUS U €ro
coenuHeHuil. CTEKII0, €ro MoJlydeHue, BUIbl CTEKIIA.

[Tonoxenue MeramwioB B [lepuoanueckoil cucreMe XUMHUYECKUX 3J1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTa/uioB. O0iue Gpu3ndeckre CBONCTBAa METAJLIOB.
[Ipumenenue MetaioB B ObITY U TexHHKe. CIIaBbl METAILJIOB.

DNEKTPOXUMHUECKUN psii HanpshKeHui MetauioB. O0mue crocoObl MOTy4eHUs METAIIOB:
TUAPOMETAJUTYPIHsl, MUPOMETAIUTYPrusl, NeKTpoMeTanyprus. [loHsaTue o Koppo3uu MeTauioB.
CriocoOsl 3a1UThl OT KOPPO3HUHU.

OO6mas xapakrepuctuka MetawioB |A-rpymnmbl [lepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHToB. Hatpuii u xanuii: noiaydyeHue, Gpusndeckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

Oobmas xapakrepuctuka metamioB |IA-rpynmer [leprogudeckoil cucTeMbl XMMHUYECKHX
AJIEMEHTOB. MarHuii u Kanpluii: oaydeHue, Gu3nueckue 1 XMUMUYECKUe CBOMCTBA, TPUMEHEHNE
MPOCTHIX BEIIECTB U UX coennHeHni. JKECTKOCTh BOJIBI U CTIOCOOBI €€ YCTpaHEHUSI.

AnroMuHMI: TIonydyeHue, GU3NYECKUE U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro coequHeHWid. AMGOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA AaTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHMSL.

OOmiass xapaktepucTuka MmetauioB mnobounsix mnoarpymnmn (b-rpymm) Ilepuonndeckoii
CUCTEMBbI XUMHYECKHUX IEMEHTOB.

dusnueckue 1 XUMHUYECKUE CBOMCTBA XpoMa U ero coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel U OUXpOMATHI, UX OKUCIHTEIbHBIC CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.



@du3nueckue M XMMHMYECKHE CBOWCTBA MapraHua M €ro COeIMHEHHMH. Baxuenmmue
coequnenus: mapranna(ll), mapranua(lV), mapranua(VI1) u mapranua(VIl). Ilepmanranar kanus,
€ro OKUCJIUTEIIbHbIE CBOMCTBA.

du3nueckue 1 XMMUYECKHUE CBOMCTBA XKelle3a U ero coequHeHui. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npuMeHeHue xKeje3a U ero CIjIaBoB.

DuU3nYECKUEe U XUMUYECKUE CBOMCTBA MeI U €€ coenrHeHuil. [lonyyenrne u npumeHenmne
MEIH U €€ COCIUHEHHIA.

Hunk: momyyenue, Gpu3nyuecKkre U XUMUYECKAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUJIPOKCHJIA IIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHNne [IMHKA U €r0 COCIMHEHUM.

DKCHepUMEHTAIBHBIE METO/IbI U3YUCHHS BEIIECCTB M X MIPEBPAILICHHI: U3ydeHUEe 00pa3iioB
HEMETAJJIOB, TopeHue cepbl, docdopa, xeine3a, MarHus B KHUCIOPOJE, U3YyYEHUE KOJUICKIUU
«MeTamibl ¥ CIUIaBbD», B3aUMOACHCTBUE MICTOYHBIX U IIEIIOYHO3EMEIBHBIX METAJJIOB C BOJOU
(BO3MOXHO MCTIOJB30BAHUE BUACOMATEPUAIIOB), B3aUMO/ICHCTBHE IIMHKA U JKeJie3a C pacTBOpaMu
KHUCJIOT W IIEJI0YEH, KAUEeCTBEHHbIE PEAKIIMU HA HEOPraHMYECKHWE aHWOHBI, KATUOH BOJIOPOJAa U
KaTUOHBI METAJUIOB, B3AMMOJACHCTBUE TUAPOKCUIOB ATFOMUHUS U [IUHKA C PACTBOPAMH KHUCIIOT U
IeI0ueH, peleHne IKCIepUMEHTaIbHBIX 3a1a4 1o TeMaMm «[ anorens», «Cepa 1 €€ COeTUHEHUS,
«A30T u pochop u ux coemuHeHus», «MeTaITBI TIABHBIX MOATPYII», «MeTamibl ToOOYHBIX
MOJITPYIIID.

XUMHSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METO/IaX MO3HAHUS K METOA0JOTHH HAYYHOT'0 uccieaoBanus. HaydyHble MPpUHIUMIIBI OpraHu3aluu
XUMHUYECKOTO TIPOM3BOACTBA. [IpOMBITIIIEHHBIE CIIOCOOBI TIOJNYUYeHHsI BOXKHEWIIUX BEMIECTB (Ha
puMepe TMPOU3BOJICTBA aMMHUaKa, CEPHOM KHUCIOTHI, MeTaHoja). [IpoMbIuIeHHBIE CIOCOOBI
MOJY4YEHUSI METAJUIOB M CIUIABOB. XHMHYECKOE 3arpsi3HEHHUE OKpPYXKaroled Cpelpl U €ro
nocnencTeus. Ponab xumuu B o6ecrieueHNN 3HEPreTHYECKO 6€30acHOCTH.

Xumus M 3I0poBbe uyenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuiia MCHoOJIb30BaHUS
JIEKApCTBEHHBIX IpenaparoB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuu B oOecnieueHnn
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenacrtBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BaHUS MIPENapaToB OBITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaYKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMus B CcelNbCKOM X03stiicTBe. OpraHndeckiue 1 MUHEpaJIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuabl, KPACKH, CTEKII0, KepaMHKa. MaTepuaiibl 1s
aneKTpoHuKU. HaHoTexHonorum.

Pacuérnbie 3agaun.

Pacuérbl: Macchl BelecTBa ik 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
win 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, Macchl (00bEMa, KOIMYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIM OJHO W3 BEIIeCTB HMMEeT IMpHMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BEUIECTB JaHO B BUJAE pacTBOpa C
OIpeeEHHON MacCoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM U MOJSIPHOMU
KOHIIEHTPALlUM BEIECTBA B PAaCTBOPE, JIOJM BBIXOJA MPOAYKTa PEAKUUH OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arus MeXNpeAMETHBIX CBsA3EH MPU MU3y4eHHH OOIel M HeOpraHM4YeCKOH XUMUU B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX TOHITHIA,
TaK ¥ TOHSTHI, IPUHATHIX B OTJIEIbHBIX MIPEAMETAX €CTECTBEHHO-HAYUYHOIO LIUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHSA: SBJICHHME, HAay4yHBIM (DakT, TUNOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KIacCUpUKalus, T[EePUOJUIHOCTh, HAOIIOJCHHE, W3MEpeHue,
JKCIEPUMEHT, MOJEIIb, MOJICIIUPOBAHUE.



®usnka: marepusi, MHUKPOMHpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMBI, PATMOAKTUBHOCTb, MOJIEKYNIA, DHEPreTHYECKUIl ypOBEHB, BEIIECTBO, TENO, O00BEM,
arperaTHOE COCTOSIHHE BEILECTBA, UICAIbHBIN Ta3, (GU3NIECKUE BETUUYMNHBI, €TUHHUIIBI H3MEPECHUS,
CKOPOCTb, 3HEPIrus, Macca.

buosorus: kierka, opraHusM, OJKocHcTeMa, Ouocdepa, MeraboIm3M, MakKpo- H
MUKpPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MIOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHosorus: XMMU4ECKasi MPOMBIIIIEHHOCTh, METAJUIYprusi, CTPOUTEIbHbIE MaTepUabl,
CEeITbCKOXO3SUCTBEHHOE IPOM3BOJCTBO, IHUINEBAs IPOMBIIUICHHOCTh, (hapMaleBTHIeCcKas
IIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, JIEKTPOHHAs! IPOMBIILIIIEHHOCTh, HAHOTEXHOJIOTHH.



3. IlnanupyemMble pe3yJibTaThl 0CBOeHHS y4eOHOro npeamera — 10 kiace

JIMYHOCTHBIE Pe3yJbTaThl

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JHUMYHOCTHBIX
PE3YyIbTATOB OCBOCHUA IPCAMETA «Xumusa» Ha YPOBHC CPECAHETO OGH.ICFO O6pa30BaHI/I$I BBIACIICHBI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAHHWE OOYYaIOUIMMHUCS  POCCUHCKOM  rpakJaHCKOU
UACHTUYHOCTH; TOTOBHOCTh K CaMOPA3BHTHIO, CaMOCTOSTEIILHOCTH W CaMOONPEACICHHUIO;
HaJIM4yue MOTHUBAlMM K  OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATHCA MPHHATBIMU B O6HIGCTBG InpaBujiaMM W HOpMaMMu HOBCACHUA, HAJIUYUC
MIPABOCO3HAHUS, SKOJOTUICCKOU KYIbTYPhI; CIOCOOHOCTh CTABUTH IIEJIM U CTPOUTH KU3HECHHBIC
IIJTaHBbI.

JInyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOH JEeSTeNbHOCTH 00yYaroMXcsl B MPOIIECcCe peann3au
00pa3zoBaTeIbHON e TEIHLHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTpaxaroT cPOPMHUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUUYECKOH JEeSTeNbHOCTH 00yYaromMXCsl B MPOIIECCe peann3alu
00pa30BaTeNIbHON 1€ TENbHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MpaB U 003aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOTIOPSIKY;

OpeACTaBJICHUA O COOUWAJIBHBIX HOPMAaxX M IIpaBUJIaX MEKIMYHOCTHBIX OTHOLIIEHUU B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIBHOCTU ITPU CO3aAaHUN y‘—Ie6HBIX ITPOCKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 33/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHThI APYTUX
P aHAJN3€ PA3JINYHBIX BUJIOB y4eOHOM AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcl€UI0 OTEUECTBEHHOM
XUMHH;

YBOXEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XUMHH, OCO3HAHHUS TOTO, YTO JAHHbIE HAayKH €CThb pe3yJbTaT JUIMTENbHBIX HAOIIOICHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, IOCTOSIHHOTO TPY/a YYE€HBIX U MIPAKTHKOB;

MHTEpeca M I[03HABATEIbHBIX MOTHBOB B TMOJYYEHHH M MOCIEAYIOUIEM aHaju3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIIEHUBATh CUTYAllUU, CBA3aHHbBIE C XUMUYECKUMHU SBIICHUSIMU, U TPUHUMATH
OCO3HAHHBIE PEIIeHUs, OPUECHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE TOBEJICHHE W TOCTYNKH CBOMX TOBapHINEW C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBUI MOCTYIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MOHMMaHUS LIEHHOCTeH 3/10poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

cOONIO/IEHNs MPaBUI OE30MacHOro OOpalleHusi ¢ BEIleCTBAaMU B OBITY, MOBCEJHEBHOM
KHU3HU, B TPYJIOBOHN AEATEIBHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJ WHIWBUAYAJBHOTO M KOJUIEKTUBHOTO OE€30TacHOTO
MOBEJICHUSI B CUTYALIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHHUS TOCIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS alKOTOJIs,
HAapPKOTHKOB, KYpEHHs);

5) TPY10BOIr0 BOCIIUTAHUS:




KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIICOBATEIBCKON  JIEATETBLHOCTH,
0O0IIeCTBEHHO MOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PpEIICHUH TNPAKTHYECKUX 3a/a4 COIHAJbHOMN
HaNpaBJICHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEepeca K MPAKTHUYECKOMY HM3Y4YCHHUIO Mpo(deccHii pa3inuyHOrO poja, B TOM 4YMCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBKEHHSI K TPYAY, JIOASAM TPy/Aa U pe3yabTaTaM TPYIOBOH e TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIyaTbHOU TPAEKTOPUH 00pa30BaHMsL, OyayIei
npodeccun U peanu3anuyd COOCTBEHHBIX )KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) 7K0JI0rnYecKoro BOCIUTAHMSA:

HKOJIOTUYECKHU IENIeCO00Pa3HOro OTHOUICHHS K MPHPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
’KH3HHU Ha 3emiie;

MOHUMaHUS TII00ATBHOTO XapaKTepa YKOJIOTUIECKUX MPOOIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLMATIBHOM CPEIBI;

0CO3HAHHS HEOOXOTMMOCTH MCIOIb30BAHUS TOCTH)KEHUH XUMHHU JIJIsI PEIICHHS BOTIPOCOB
PaMOHATFHOTO IPUPOIOTIOIB30BAHNS;

aKTHBHOTO HEMPHATHS JNEHCTBUH, MPHUHOCAIINX BpEI OKPYXKAIOMEH MPHUPOIHOU cpene,
YMEHHUSI TPOTHO3UPOBATh HEOJIATOTPUSATHBIE 3KOJIOTHYECKHE TMOCIESICTBHUS TPEAPHHUMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HAIAYHST PA3BUTOTO OSKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOH KYIBTYpHI, OIBITa
JEATETbHOCTH OJKOJIOTUYECKOH  HAalpaBJIIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCS HMH B
MO03HABATEIHHON, KOMMYHHUKATHBHON M COIIMAILHON MPAKTHUKE, CTIOCOOHOCTH W YMEHHS aKTHBHO
MPOTHBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00111eCTBEHHOW MTPAKTUKH;

MOHUMAaHMUS cHenuuKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIoLIeM
MHUpEe KaKk O €IUHCTBE MPHUPOAbI M YEJIOBEKA, B MO3HAHMM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny TpodieM COXpaHEHUsl MPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOM IMBWIM3AIMHU: B €€
I'YMaHUCTHYECKOW HAIIPaBJICEHHOCTH U BAKHOUM POJIM B CO3/IaHUM HOBOM 0a3bl MaTepHalbHOM
KYJIBTYpBI, B PELICHUH II100aJIbHBIX TPOOJIEM YCTOMYHUBOIO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, MUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreyeHny YCIOBHUM YCHEIIHOTO TPya U SKOJIOTMYECKH KOM(POPTHON JKU3HH KaXKIOT0 4YiIeHa
0O0IIIeCTBA;

€CTeCTBEHHO-HAYYHOH TPAaMOTHOCTH: TIOHUMAHHsS CYIIHOCTH METOJIOB IO3HAHMUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJyYyaeMble 3HAHUS IS
aHalM3a U OOBACHEHUs SBJICHUH OKPYXKAIOUIETO MHpa U MPOUCXOAANIMX B HEM H3MEHEHUH,
YMEHHUSI JIellaTh 000CHOBAHHbBIC 3aKIIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C LIEJIbIO MOJIYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIh30BaTh XUMUUYECKUE 3HAHUS JUTSl pEeLIeHUs TpodiieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

UHTepeca K MO3HAHUIO, UCCIEeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HEMpPEepbIBHOMY OOpa30oBaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHHM MO XUMHH B COOTBETCTBHUH C JKU3HEHHBIMHU
MOTPEeOHOCTAMHU;

MHTepeca K 0COOEHHOCTSM TPY/la B pa3InYHbIX cepax NpoecCHOHATBHOM NesITeIbHOCTH.



MeTanpeaMeTHbIe Pe3VJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOrpamMMbl 110 XMMHUU Ha YPOBHE CPEIHETrO
o0m1ero o0pa3oBaHUs BKJIIOYAIOT:

3HaYMMbIe JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYJAIOIIUXCA MEXKAUCIUILITUHAPHBIC
(MexTpeAMETHBIE) OOLIEHAYYHbIE IOHATHS, OTPAKAIOIINE LIEJOCTHOCTh HAYyYHOUM KapTUHBI MUpa
158 CHCHI/I(l)I/IKy MECTOJOB IIO3HAaHUA, I/ICHOJII)?:yeMI)IX B €CTCCTBCHHBIX HayKaX (MaTepm{, BCIICCTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, MPHUHLMUII, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSsI, HCCIICIOBAaHNE, HAOIIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUE);

YHHUBEPCAJIbHEIE yueOHbIe JEUCTBHUS (mo3HaBaTesIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHbBIE), oOecreunBaone (GopMupoBaHne (QYHKIHMOHATHHONH T'PaMOTHOCTH U
COLIMAJIBHOW KOMIIETEHIIMH 00y4JaroluXxcs;

CIOCOOHOCTh ~ OOYYAIONIMXCS  MCMOJB30BaTh  OCBOCHHBIE  MEXKAUCIIUIUIMHAPHBIC,
MI/IpOBO33pCH‘ICCKI/Ie 3HAHUA U YHI/IBepCElHI)HI)IC y‘le6HBI€ ﬂeﬁCTBHﬂ B HOSH&B&TGHBHOﬁ 158
COLIMAIBHON MTPAKTHKE.

MeranpeAMeTHBIE PE3YJIbTAThl OTPAXKAIOT OBJIAJIEHUE YHHUBEPCAIBHBIMU yUE€OHBIMU
II03HaBaTCJIbHBIMU, KOMMyHI/IKaTI/IBHI)IMI/I 158 pel"y.]'ISITI/IBHBIMI/I ILCI\/'ICTBI/IHMI/I.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE 1eliCTBUS

1) 6a3oBble JJorMUecKHUe AeHCTBUS:

CaMOCTOSITENIFHO (OPMYJIMPOBATh M aKTYaIM3WpPOBaTh MpOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPeNeNATh IENU JeATEeIbHOCTH, 3aJ]aBas MNapaMmMeTpbl U KPUTEPUH HX JOCTHKCHUS,
COOTHOCHTD PEIYIIbTAThI ACATCIBbHOCTU C IIOCTABJICHHBIMHU LCIIAMM;

WCIIOJb30BaTh TPHU OCBOCHWW 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICISITH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TOHITHS 11 0ObSICHEHUS OTNICIbHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU IS KJIACCU(UKAITMU BEIIECTB U XUMHUYECKUX PEAKIIHIA;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBCHHBIC CBSA3U MEXTY U3Y9aeMbIMU SIBJICHUSIMU,

CTPOMWTD JIOTHYECKHUE PACCYXICHUS (MHIYKTUBHBIC, IETyKTUBHBIE, IT0 AaHAJIOTHUH ), BBISBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PacCMAaTPHUBAEMBIX SBJIICHHUSX, (POPMYIUPOBATH BHIBOJBI U
3aKITFOYCHUS;

MIPUMEHSATHh B IMPOIECCE MO3HAHUS UCIOJb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIENH, PEe0OPa30BHIBATh MOJICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmysa, ypaBHEHHE XUMHUYECKOW pEaKkIWH — TMPU PEIICHHH YYeOHBIX
MMO3HABATENIBHBIX U IPAKTUYCCKUX 3a/1a4, MIPUMEHITh HA3BaHHBIC MOJICTILHBIC PECTABICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6azoBbIe UCCIeA0BATEIbCKHE IeCTBHS:

BIIaZIETh OCHOBAMH METOJIOB HAYYHOT'O MMO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKIUN;

dbopMmynupoBaTh LETH M 33JaYd  UCCIEJOBAHHWSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
Ui GOopMUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABIILHOCTH BBHICKA3bIBAEMBIX CYXKICHHIA,

BJIaJIETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YUYEHHYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IpoIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAEeTaHHOU
pabore;

MpHOOpeTaTh OMBIT YYCHUYECKOW MCCIE0BATENbCKOM U TPOEKTHON JesSTeNbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 33]1a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B MMO3HAHUSL.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPOpManMU (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOuYHBIE TMocoOus, pecypcbl HHTepHera),
aHAJTM3UPOBATH HH(POPMAIHIO PA3TUYHBIX BUAOB U (POPM IPEACTABICHHS, KPUTHUECKH OLIECHUBATD
€€ I0CTOBEPHOCTh U HENPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampochl U NPUMEHATH pPa3IUYHBIE METOABlI NPH TOHCKE M O0TOOpe
nHpOopManKy, HeOOXOIMMO [T BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEICIEHHOTO THIIA;

nprOOpeTaTh OMBIT MCIIOJIB30BAaHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBHIOMPATh ONTUMANIBHYIO (pOpMYy TpeacTaBiIeHUs HHPOPMALUHU (CXEMBI,
rpaduKu, TMarpamMMebl, TaOJIHIIbI, PUCYHKH U IPYTHE);

WCIIONb30BaTh HAYYHBIM SI3BIK B KadeCTBE CpEJACTBA TNpPU pPadOTE C XUMHUYECKOH
uHpopmanuen: NPUMEHATh MEXNpeAMETHble ((u3NYecKue M MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, POpMYIIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCIOJIb30BATh 3HAKOBO-CUMBOJIMUYECKHE CPEACTBA HATIISAHOCTH.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

3a/1aBaTh BOMIPOCHI M0 CYIIECTBY 0OCYXKIa€MOM TEMBI B XOJI€ IUAJIOTa U/UIN JUCKYCCHH,
BBICKa3bIBAaTh UJICHU, q)OpMYJ'II/IpOBaTB CBOHN Hpe)IJ'IO)KeHI/ISI OTHOCHUTECJIBbHO BBIIIOJIHCHU S
MpeUI0KEHHOM 3a/1a4H;

BBICTYNIATh C MPE3EHTAlUEN pe3yiIbTaTOB MO3HABATENbHOU JESATENBHOCTH, MOJYYEHHBIX
CaMOCTOATCIBbHO HJIn COBMECCTHO co CBepCTHI/IKaMI/I HpI/I BBIIIOJIHCHUHN XHUMHWYCCKOI'O
OKCIIEPUMEHTA, TPAKTUYECKOW padOTHl IO HCCICAOBAHUIO CBOMCTB HM3Y4YaeMBIX BEIIECTB,
peanu3anuu y4eOHOTO TpOoeKkTa, W (OPMYIUPOBATH BBIBOJBI TIO pe3yibTaTaM MPOBEAEHHBIX
HccaeA0BaHUM MyTEM COTJIACOBAHMSI TIO3UITUH B X0JI€ 0OCYKIeHUsI 1 0OMEHA MHEHUSIMU.

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITEIEHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO NESTEIHHOCTD,
ompenenss €€ IeNu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HEO0OXOJAUMOCTH KOPPEKTHPOBATH
MpeyUlaraeMblii JITOPUTM JICHCTBHIA NPU BBIMOJHEHUN YYEOHBIX M HMCCIIEIOBATEIbCKHX 3a1ad,
BBIOMpaTh Hanbosee A3(h(PEKTUBHBIN CIOCOO UX pEIIeHUs C YIETOM TMOJYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIPHOCTH HAa OCHOBE CaMOAHaJIM3a U CAMOOIICHKH.

IlpenMeTHble pe3y ibTaThI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOrPAMMBI IO XMMHUHU Ha YriyOJIEHHOM ypOBHE Ha
ypOBHE cpelnHero oodumiero oOpa3zoBaHHs BKIIOYAIOT crenuduueckue s yueOHOTO IpeaMera
«XUMHUS» HAy4dHBbIE 3HAHUS, YMEHHSI U CIOCOOBI NEHCTBUI MO OCBOEHUIO, MHTEPIPETAIMU U
peoOpa30BaHMI0 3HAHUM, BUJIBI IEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHIO
3HAHWWA B Pa3IMYHBIX YU4EOHBIX CUTYyallUAX, a TaKKe€ B PEAIbHBIX >XU3HEHHBIX CHUTYalUSX,
CBSI3aHHBIX C XUMHUEH. B mporpamme 1o XuMuu npeAMETHbIE Pe3yIbTaThl IPEACTABICHBI 10 TOJIaM
W3YYCHHUS.

10 KVTACC

IIpenmerHbie pe3yabTaThl 0CBOeHHUsI Kypca «Oprannyeckass XMMHsD> OTPAXKAKOT:

c(OPMHUPOBAHHOCTH MPEACTABIECHUI: O MECTE M 3HAUEHUH OPTraHUYECKON XUMHUU B CCTEME
€CTECTBEHHBIX HayK U €€ poJiu B 00eCTIeYeHNH YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA B PELICHUU
po06IeM 3KOJOrMYECKOH, SJHEPreTHUECKOM U MUIEeBOM 0€301MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3/IaHMHM HOBBIX MaTEpHUalOB, HOBBIX MCTOYHHUKOB SHEPIUHU, B O0OECIIEUEHUH PALMOHAIBHOTO
MIPUPOJIOTIOIIL30BaHUSA, B (POPMHUPOBAHUU MUPOBO33PEHHUS U OOIICH KyIBbTYphl YEJIOBEKa, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpene;



BJIAJICHUE CHCTEMOM XMMHMUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHATHS — XUMUYECKHI DJIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAs: 000JI0YKa atoMa, S-, P-, d-aToMHbIE
opOuTany, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOpUIM3aIMs aTOMHBIX OpOUTaeH,
UOH, MOJIEKYyJa, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIbHOCTb, CTENEHb OKHCIEHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHASI MAcCa, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeNeT, PYHKIIMOHAIbHAS IPYyIIIa,
paaukan, CTpPYKTypHble (opmyibl (pa3BEPHYTBIE, COKpalllEHHbIE, CKEJETHBIE), H30Mepus
CTPYKTYpHasi ¥ MPOCTPAHCTBEHHAs (F€OMETpPUYECKas, ONTUYECKasi), U30MEPbl, TOMOJOTrHUECKH
psid, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA- U A30TCOJAEpXKAIlUe OPraHUYEeCKHE COCAUHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHUS; TEOPUH, 3aKOHbI
(nepuonnueckuii 3akon J[. M. MenpaeneeBa, Teopusi CTpOEHUs OpraHMYEcKUX BemiectB A. M.
BbytiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MIPEBPALLEHUS SHEPTUU IPU
XMUMHMUYECKUX PEaKLHUsX), 3aKOHOMEPHOCTH, CUMBOJUYECKUM S3bIK XUMHUH, MUPOBO33PEHUECKUE
3HAHMUS, JIeXKalllie B OCHOBE NMOHUMAHUS MPUUYMHHOCTH M CUCTEMHOCTH XMMMUYECKUX SIBJICHUI;
MIPEJICTaBICHUS] O MEXaHM3Max XHMUYECKUX pPEaKIHi, TepMOJNHAMUYECKUX U KHHETHUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U I'PYII aTOMOB B MOJIEKYJaX
(MHIYKTUBHBIN 1 Me30MepHBbIN 3 dexTsl, opuenTantsl | u Il pona); hakronorndyeckue ceeneHus
O CBOICTBaX, COCTaBe, MOJIY4YEHUU M 0€30MaCHOM HCIOJIb30BAaHUU BAKHEUIIMX OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM [EATENbHOCTH YeJOBEeKa, OOIIMX HAayYHBIX MPUHIUIAX
XMMHMUYECKOTO MTPOU3BOJICTBA (HA MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKu HedTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHbIe MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTHS MPU ONKUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTUHECHU;

c(OpMUPOBAHHOCTh YMEHHII:

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY Il COCTABIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX BEIECTB;

COCTaBJIATh YPAaBHEHUS XMMHUECKUX PEAKIMH U paCKPbIBaTh UX CYIIIHOCTh: OKUCIUTEIbHO-
BOCCTAHOBMTENBHBIX PEaKIHil TOCPEACTBOM COCTABJIECHHUS HIIEKTPOHHOIO OalaHca 3TUX PEaKLUH,
peaxkuuii HOHHOro oOMeHa IyTEM COCTABIICHHSI UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIMBATH MOJEIN MOJIEKYJl OpPraHMYECKHUX BEUIECTB Ui WUIIOCTPALUU HX
XUMHUYECKOT0 U IPOCTPAHCTBEHHOTO CTPOEHHUS;

c(OPMHUPOBAHHOCTb YMEHH: YCTaHABIMBATh IPUHAIEKHOCTh U3yYEHHBIX OPraHUYECKUX
BELIECTB 10 UX COCTAaBY M CTPOEHUIO K OIPEeNEHHOMY KIIacCy/TpyIlle COeANHEHNH, 1aBaTh UM
Ha3BaHUs 1o cuctemarndeckoil HoMmeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HAa3BAHUS
11l OTAEIIBHBIX MIPECTaBUTENEN OPraHNUECKUX BEILECTB (ITUIICH, alleTUIIEH, TOJIyOl, TJIULEPHH,
TUJICHIVIMKOJb, (heHo, hopManbaern, aneTaabIerul, aleToH, MypaBbiuHas KMUCI0Ta, YKCyCHast
KHCJIOTa, CTEapuHOBas, OJIEMHOBAs, NAJbMUTMHOBAs KHUCIOTHI, TJHUIMH, aJlaHUH, MajbT03a,
GbpyKTO3a, aHWINH, TUBUHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOI U APYTHe);

C(OPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BUJA XUMHMUYECKOW CBSI3M B OPraHUYECKUX
COEJIMHEHUSX (KOBaJICHTHAsl U HOHHAs CBSI3b, G- U M-CBsI3b, BOJOPOAHAS CBS3b);

C(OPMHUPOBAHHOCTh YMEHHUSI NPUMEHATh MOJIOXKEHHUS TEOPUU CTPOCHHUS OPraHUYECKUX
BeulectB A. M. byrnepoBa 11 00bsCHEHHs 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTpOEHUS;

c(OPMHUPOBAHHOCTh YMEHHUH XapakTepu3oBaTb COCTaB, CTpOEHHE, (U3NUECKUEe U
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTENEH Pa3INYHbIX KJIACCOB OPTraHNYECKUX BELIECTB!
QJIKaHOB, LUKJIOAJIKAHOB, AJKEHOB, AJIKAaJNEHOB, AJKWHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIMPTOB, AlbJIETUAOB, KETOHOB, KapOOHOBBIX KHCIIOT, NMPOCTBIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOJOB (MOHO-, IU- U MOJIUCAXAPHUIOB),
WUIIOCTPUPOBATh TI'E€HETHYECKYI0 CBSI3b MEXKIY HHUMH YPaBHEHMSMH COOTBETCTBYIOIINX
XUMUYECKUX PEaKIHi ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OPMYII;



C(OPMHUPOBAHHOCTh yMEHHSI TOATBEP)KJATh Ha KOHKPETHBIX MpPUMeEpax Xapakrep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHX COEAMHEHHH OT KPAaTHOCTH M THIIA
KOBAJICHTHOH CBSI3M (G- U T-CBSA3H), B3AUMHOTO BIIUSTHHSI aTOMOB U TPYII aTOMOB B MOJICKYJaX;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaThb HCTOUYHUKU YIIEBOIOPOJHOTO CHIPhS
(HedTh, TPUPOAHBINA Ta3, yroijib), CIOCOOBI €ro mnepepaboTKH M MPAKTUYECKOE NMPUMEHEHUE
IIPOJIYKTOB MEepepadOoTKH;

c(OPMHUPOBAHHOCTh BJAJCHHUS] CHCTEMOW 3HAHMH O EeCTECTBEHHO-HAyYHBIX METOJax
MO3HAHUSA — HAOJIONEHUM, W3MEPEHHH, MOJCIUPOBAHUH, OKCIIEPUMEHTE (peaJlbHOM W
MBICJICHHOM) ¥ YMEHUS IPUMEHSTH 9TH 3HAHUS;

COPMHUPOBAHHOCTh ~ YMEHHUS IPUMEHSTh OCHOBHBIE  ONEpAIlid  MBICIUTEIHHON
NEATeNbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O0OOIIEHHE, CHCTEMAaTHU3allli0, BBISABIICHHE
MPUYMHHO-CIIEICTBEHHBIX CBS3€H — ISl H3y4YEHUS] CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHA;

Cc(OPMHUPOBAHHOCTH YMEHHIA: BBISBIISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MIOHATUSMH H
MPEJCTaBICHUSAMA JPYIHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUIs 0ojiee OCO3HAHHOTO
MOHUMaHUS CYINIHOCTH MaTepUAIbHOTO €IWHCTBA MHUPA, WCIOJIB30BATh CHCTEMHBIE 3HAHUS TI0
OpPraHU4ecKON XUMHH ISl OOBSICHEHHS W MPOTHO3UPOBAHUS SIBICHUH, MMEIOIIUX €CTECTBEHHO-
HAYYHYIO TIPUPOY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOJUTH PACUYETHI IO XUMHUYECKHM (opmyram U
YpaBHEHHUSIM XUMHUYECKUX PEaKIMi C HMCIOJb30BaHHEM (QH3MYECKUX BEIHYMH (Macca, 00BhEM
ra3oB, KOJIMYECTBO BEHIECTBA), XapaKTEPH3YIONIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl M0 HAXOXKICHHIO XUMHUYECKOW (OPMYIBI BEUIeCTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XAMUYECKHX JIEMEHTOB, MTPOAYKTaM CrOPaHus, INIOTHOCTH ra3000pa3HBIX BEIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: TPOTHO3HPOBAThH, aHAIM3UPOBATh U OICHUBATH C TO3UIUI
9KOJIOTUYECKON 0€30IaCHOCTH MOCHIEACTBUS OBITOBOM M IPOU3BOJICTBEHHON AEATENBbHOCTH
4eJI0BeKa, CBS3aHHOM C IepepalOTKOM BEUIECTB, WCIHOJIb30BATh IIOJIYYEHHBbIE 3HAHUSA JUIS
IPUHATHUSA TPAMOTHBIX PEIICHUH MPo0ieM B CUTYalUsAX, CBI3aHHBIX C XUMHEH;

C(OPMHPOBAHHOCTb YMEHUIl: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XMMHUYECKHIM
HKCIEPUMEHT (IIOTy4YEHUE U U3Y4YE€HUE CBOWCTB OPraHMUYECKHX BEIIECTB, KAUECTBEHHbIE PEaKINN
YIJI€BOJOPOJIOB PA3JINYHBIX KJIACCOB U KUCIOPOJICOAEPKAIUX OPraHNYECKUX BEIIECTB, peIlICHUE
HKCIEPUMEHTANIbHBIX 3a/1a4 110 PAaClO3HABAaHUIO OPraHUYECKUX BEILECTB) C COOJIIOICHUEM MTPaBUII
0e301acHOro OOpaleHHsl C BELeCTBAMHM M JIAOOpaTOpHBIM 000pyIOBaHHEM, (HOPMYIUPOBATH
LeJb HUCCIENOBaHMsA, MPEACTaBIATh B pa3IMYHOM (QopMe pe3yabTaTbl SKCHEPUMEHTA,
aHAJIM3UPOBATh U OLEHUBATh MX JI0CTOBEPHOCTH;

C(OPMHUPOBAHHOCTb YMEHHIA:

coOuoaTh MpaBUiIa HKOJOTHYECKH LIEJIecO00pa3HOro NOBEAEHHUS B OBITY U TPYJOBOM
JEATeNbHOCTH B LEISIX COXPAaHEHHs CBOEro 3J0pOBbs, OKpPYKAIOIIEH NPUPOAHOM cpeabl U
JOCTH)KEHUS €€ YCTOWYMBOTO Pa3BUTHS;

0CO3HaBaTh ONACHOCTh TOKCHYECKOIO JEHCTBMS HA >KHMBBIE OpPraHU3MBbl OINpeNesIEHHBIX
OpraHUYecKUX BEIIECTB, MOHUMAas cMblc nokaszatens [11K;

aHaJM3UpPOBaTh  11€J€COO0Pa3HOCTh  NPHUMEHEHHsS  OpPraHWYEeCKUX  BELIeCTB B
IPOMBIIIIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOLIEHHUS PUCK-TI0JIb3a;

C(OPMHUPOBAHHOCTh YMEHHH: OCYIIECTBIATH IleJICHANpPaBIEHHBIH MOMCK XHMUYECKOH
uHGOpMAlMK B PA3IUYHBIX MCTOYHMKAX (HAayyHas W y4yeOHO-HaydHas JUTeparypa, CpelcTBa
MaccoBoil uHpopmanuu, VHTepHET W Jpyrue), KpUTUUYECKH aHAIU3UPOBATh XHUMUYECKYIO
uHpopMalnio, nepepadarbiBaTh €€ U UCMOJIb30BaTh B COOTBETCTBUM C MOCTABJICHHOMN yueOHOM
3a7a4ei.



11 KJIACC

IIpenMeTHbIe pe3yabTaTbl OCBOEHHSI Kypca «OO0masi M HeOPpraHu4veckKas XUMUsD)
0TPakKAIOT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUIA: O MaTEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSX
Y MO3HABAaEMOCTH SIBJICHUI MPUPOJIbI, 0 MECTE ¥ 3HAYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAYK
u e€ poiau B OOECHEUYCHHH YCTOMYMBOTO Pa3BUTHS, B PEIICHHH IMPOOJIEM 3KOJIOTHYECKOM,
SHEPreTUYeCKOM M THUIIEBOM O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX
MaTepHagoB,  HOBBIX  HCTOYHUKOB  DJHEPrud, B  OOECHNEYECHHWH  PAMOHAIBHOTO
MIPUPOJIOTIONIL30BAHUS, B (GOPMUPOBAHUN MUPOBO33PEHHS U OOIICH KyJIbTYPhl YEIOBEKA, a TAKKE
HKOJIOTUYECKHA 0O0CHOBAHHOTO OTHOIIIEHHSI K CBOEMY 37I0POBBIO U TIPHPOTHON CPEE;

BJIAJICHUE CHCTEMOM XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarouue
TOHATUS — XUMHYECKUH DIIEMEHT, aTOM, PO aToMa, H30TOIIbI, JIEKTPOHHAsE 000JI0UKa aToMa, S-
, p-, d-aTomHBIE OpOHMTaNM, OCHOBHOE W BO30YKIAEHHOE COCTOSIHUS aTOMa, THOPHIU3AIUs
aTOMHBIX OpOWTaJIe, WOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKash pPeméTKa, XUMUYECKas PEaklusi, PacTBOP, AJICKTPOJUTHI, HEIIEKTPOJIHUTHI,
AJNIEKTPOJIUTAYECKAS] ~ JTUCCOIMAIUS, CTEMEeHb JTUCCOIMAIlMH, BOJIOPOJHBIM  TOKa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TEIUIOBOM 3((HEKT XUMHUECKON peakliy, CKOPOCTh XUMHUYECKOM
peakiuy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOPHUsl DIEKTPOIUTHUYECCKOM
qucconuanuu, nepuoauyeckuil 3akoH J[.M. MenneneeBa, 3aKOH COXpPaHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAaHECHHS M TPEBPAIIECHUS YHEPTUU MPH XUMUUYECKHX PEAKIUAX, 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIHUX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XUMUH,
MHPOBO33PECHUECKHE 3HAHUA, JISKAIINEe B OCHOBE MOHUMAHUSA MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKHUX SIBJICHUI; COBPEMEHHBIE IIPE/ICTABIICHUS O CTPOCHHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HAaJIMOJIEKYJISIPHOM YPOBHSX; MPEICTABICHUS O MEXaHM3Max XMUMHUYECKUX
peakuuii, TEPMOJMHAMHUYECKMX W KHHETHYECKHX 3aKOHOMEPHOCTSAX UX MPOTEKAHUs, O
XMMHYECKOM PaBHOBECHM, PACTBOpaX M TUCHEPCHBIX cUcTeMax; (PaKTOJOTUYECKHE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJyYEHUH U OE30MaCHOM HCIIOJIb30BAHUN BAKHEMIIUX HEOPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM [EATENbHOCTH YeJOBeKa, OOIIMX HAayYHBIX MPUHIMIAX
XUMHUYECKOTO MMPOU3BOJCTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIe MPU3HAKU MOHATUH, yCTaHABINBATh
MX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU OMNHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPAILICHMUII;

chOpMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BATh XUMUYECKYI0 CHUMBOJIUKY Ui COCTaBJICHUS
dbopMyn BelIeCTB M YypaBHEHUN XUMUYECKUX pEaKIUil, CUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHabHbIE HA3BaHHUS OTACIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEIENATh BAIEHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKUX
JJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOHW CBSI3M (KOBAJIGHTHAs, MOHHAS, METaJUIMYecKas,
BOJIOPOJIHAS ), TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

chOpMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJIA
XMUMHUYECKON CBS3M U TUINA KPUCTAJUIMYECKOHN peméTkr, OOMEHHBI U JOHOPHO-aKIETITOPHBIHI
MEXaHU3MBbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh YMEHHUMN: KIaCCH(PHUIIMPOBATh: HEOPraHHMYECKHE BEIIeCTBA MO HX
COCTaBY, XUMUYECKUE PEAKIMH MO PA3IUYHBIM MPHU3HAKaM (YHCIy M COCTaBY PEardupyroIIuxX
BEIIECTB, TEIJIOBOMY J(PQeKTy peaklud, H3MEHEHUIO CTEMeHEH OKHUCICHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTaau3aTropa U JpYTHe); CaMOCTOSTENbHO BBIOMPATh OCHOBAHHS H
KPUTEPUH I KIaCCU(PUKAIIUU U3yUAEMBIX BEIIECTB U XUMHUECKUX PEAKIUH;

chOpPMUPOBAHHOCTh YMEHHSI pACKpbIBaTh CMBICH Mepuoaudeckoro 3akona [JI. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh HIEKTPOHHOE CTPOCHHE aTOMOB M HMOHOB
XMMHUYECKUX DIIEMEHTOB IIE€pBOro—4eTBEpPTOro mnepuogosB Ilepumonnmueckon cucremsr JI.M.
MenpeneeBa, UCHOJIB3Yys MOHATHS «IHEPIreTUYECKUE YPOBHMY, «IHEPrETHUYECKHE I10ypPOBHW,
«S-, p-, d-aTOMHBIE OPOUTAIINY», KOCHOBHOE M BO30YKIEHHOE SHEPIeTUUCCKUE COCTOSHHS aTOMay;
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX JIEMEHTOB M UX COCAMHEHHNA TI0
nepuoaam u rpynmnam llepunonnueckon cucremsl [. . MenneneeBa, BaJleHTHbIE BO3MOKHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOCHHSI MX JIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHUI: XapaKTEPHU30BaTh (OMUCHIBATH) OOITHE XUMHUYECKHAE CBOHCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIATh CYLIECTBOBAHUE TI€HETUYECKOW CBA3U MEXAY
HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBI0 YPaBHEHHHW COOTBETCTBYIOIIMX XHMHUYECKUX
peaKuuii;

c(OpPMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CYHIHOCTb: OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakiuil MoCpeICTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajaHca 3TUX pEakIuil; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBJIEHUS MX IOJHBIX M COKpAIIEHHBIX HOHHBIX YpPaBHEHMH; peaKIHii
TUIPOJIN3A; PEaKIUil KoMIiekcooOpa3oBaHus (Ha TNpUMEpPe THIPOKCOKOMILIEKCOB ILMHKA U
AIIIOMHUHUS);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSICHITH 3aKOHOMEPHOCTH IPOTEKAaHUS XUMHYECKHUX
peakumii ¢ y4€TOM HMX DSHEPreTHYECKUX XApPaKTEPUCTHK, XApaKTep H3MEHEHHUS CKOPOCTH
XMUMHUYECKON peakiMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapakTep CMEIIEeHUs
XUMHUYECKOTO PAaBHOBECHUS O] BIUSHUEM BHEIIHUX Bo3aeicTBUi (nmpuHiui Jle aTense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEaKLUH, JIeKallle B OCHOBE
MIPOMBIIIJIEHHOTO TIOJMYyYEHUs] CEpHOM KHUCJIOThI, aMMHakKa, oOOlIMe HaydyHble MPUHIIMUIIBI
XMMHUYECKUX TPOU3BOJACTB; 1EJIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHM4YeCKHX BEIIeCTB B
MIPOMBIIIIJIEHHOCTHU U B OBITY C TOYKHU 3PEHHSI COOTHOILLIEHUS] PUCK-TIOJIb3a;

c(hOopMUPOBAHHOCTD BJIAJCHHS CUCTEMOM 3HAHMKM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHUMA
MPHUPOIbl — HAOIOIEHNE, U3MEPEHKE, MOJITMPOBAHNE, SKCIIEPUMEHT (PEaabHbIA U MBICIIEHHBIN),
WCIIOJBb3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHHUs T[PUMEHITb OTH 3HAaHWA MpU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEHIECTB M JUIsI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBIISATh B3aMMOCBS3b XUMHUECKUX 3HAHUH C MOHATUSMU U
MPEJICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAyYHBIX MPEIAMETOB [uid OoJjiee OCO3HAHHOIO
ITOHUMAaHHUS MaTEPUAIILHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS TPOBOUTH PACUETHI: C UCIIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTPAIHs»; MAacChl BEIIECTBA UM 00bEMa raza no
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU 00bEMY OJHOIO M3 YYaCTBYIOIIMX B PEaKIUU
BEIIECTB; TEIJIOBOTO dPeKTa peaKiuu; 3HaUeHUs BOJIOPOAHOTO MOKa3aTels paCTBOPOB KUCIIOT U
IeJIoYeil C HW3BECTHOM CTEMEeHbIO0 AWCCOIMAlUU; Macchl (00bEMa, KOoNMYecTBa BEIIECTBA)
MPOAYKTa PEaKlMM, €CId OJHO U3 UCXOJHBIX BEILIECTB JIaHO B BHJIE PACTBOpPA C ONpPEAEIEHHON
MaccoOBOM JI0JIeil pacCTBOPEHHOTO BEUIECTBA UITU JIaHO B U30BITKE (MMEET MPUMECH); JI0JIU BBIXO1a
MPOJIyKTa peaKuu; 00bEMHBIX OTHOLIEHUH ra30B;

cOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSTENbHO IUIAHUPOBATh U MPOBOJUTH XUMUUYECKUUN
HKCIEPUMEHT (IIPOBEACHUE PEAKIIUNA HOHHOTO OOMEHa, MOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEACICHNUE CPEIbl PACTBOPOB BEILIECTB € IIOMOIIBIO UHAUKATOPOB,
U3yYeHHE BIUSHHUS pa3IMyHbIX (DAKTOPOB HAa CKOPOCTh XMMHYECKOW pEaKluH, pelieHue
SKCIEPUMEHTANIbHBIX 3a/1a4 1o TemaM «Metamie» u «Hemeramnsl») ¢ coOa0eHueM MPaBUI
6e30macHOro oOpaleHHs C BelecTBaMU U Ja0OpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
LeJIb UCCIENOBaHMSA, MPEACTaBIATh B pa3IMyHOM (opMe pe3ynbTaThl 3KCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBAThH UX JOCTOBEPHOCTD;

c(OpMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUiIa MOJIb30BAHUS XUMUYECKOH MOCYI0H U
n1a0opaTOpHBIM 000pyI0BaHKEM, OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIMSIMU TIO
BBITOJTHEHHUIO JIA00OPATOPHBIX XUMUUECKUX OTBITOB, SKOJIOTHYECKH 11eIeCO00pa3HOro MOBEICHNUS



B OBITY W TPYIOBOH JEATEIBHOCTH B IIENSAX COXPAHEHUS CBOETO 3/I0POBbBS, OKpYXKaromiei
IPUPOJHOM Cpelbl M JOCTHXKEHUS €€ YCTOMYMBOIO pPAa3BUTHs, OCO3HAaBaTb OIACHOCTH
TOKCHYECKOrO JCUCTBUS Ha JKUBBIE OPraHU3Mbl OIPEACIIEHHBIX HEOPraHUYECKHUX BEIIECTB,
noHuMasi cMbici nokazarens [TJIK;

c(OpPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
nHGOpMAIMK B PA3UYHBIX MCTOYHMKAX (HAaydyHas W ydeOHO-HaydHas JUTEparypa, CpeicTBa
MaccoBoil uH(popmauuu, VHTEpHET U Apyrue), KpUTUYECKH AaHAJIU3UPOBATh XUMHYECKYIO
nHpOpMaIHnIo, nepepadaTbiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUU C TOCTABICHHON y4eOHOMN
3a/1a4uen.
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Pa3nes 1. Teoperudyeckue 0CHOBBI OPraHu4ecKOi XMMHHU

[IpenMeTr opraHUYeCKON XUMUU.

DopMuUpOBaHUE
UHTepeca K
NPaKTUIECKOMY
u3y4yeHnto npodeccuii
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11 Teopus CTPOCHHs OPraHNYECKAX 8 Pa3IMYHOro poja, B u/subject/29/10/
coenuHeHnit A. M. Byrneposa TOM YHCIIC Ha OCHOBE
IIPUMCHCHU A
MPEAMETHBIX 3HAHUI
10 XUMUH,
Hroro mo pazueny 8
Paspgen 2. Yriesoaopoabl
21 [TpenenbHbIE YIIEBOIOPOIBI — 5 TIOHUMAaHHUSI https://resh.edu.r
' aJIKaHbl, [IUKI0ATKAHbI crietuGpuK XuMHHI u/subject/29/10/
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2.2 14 | eé ponu B .
AJIKEHbI, AJIKAJIMEHBI, aJIKHHbI u/subject/29/10/
(hopMUpOBaHUH
23 ApoMaTHYECKHE YrIIeBOI0POIbI 8 PALMOHANBHOTO https:_// resh.edu.r
' (apeHbl) Hayanoro memmiennsi, | U/subject/29/10/
524 [TpupoaHbIe HCTOYHUKH 4 CO3MaHMH LENOCTHOTO | https://resh.edu.r
' yIJIEBOJAOPOIOB U UX IepepaboTKa NpeJICTaBIeHus 00 u/subject/29/10/
OKPYKAIOLIEM MHPE
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25 [anoreHnpon3BoaHbIC 4 IpUpOIHBIX https://resh.edu.r
' YIIIEBOIOPOIOB 3aKOHOMEpHOCTEH 1 u/subject/29/10/
peIIeHuH mpodIeM
COXPaHEHHs
MIPUPOTHOTO
PaBHOBECHS;
Utoro no pazneny 35

Paznea 3. Kuciaopojacoaep:kamnue opranndeckue coeJuHeHust

3.1 Cruptsl. DeHon 11
KapOoHuIbHBIE COETUHEHMS:
aJIbJIETU/IbI U KETOHBI.

3.2 21
KapOonoBbie kuciaoTsl. ClloKHbIE
s¢upsl. XKupsl

3.3 VYraeBoasl 9

NOHUMAaHUS
crenupUKd XUMHU
KaK HayKH, OCO3HAHHMS
€€ poinu B
(hopmMupoBaHUHT
palroHaIbHOIO
HAyYHOT'O MBIIIJICHNUS,
CO3/1aHUH LIEJIOCTHOT'O
npeacTaBlIeHus 00
OKpYXKAaloIlleM MUpe
KaK O €IMHCTBE

https://resh.edu.r
u/subject/29/10/

https://resh.edu.r
u/subject/29/10/

https://resh.edu.r
u/subject/29/10/




IIPUPOABL U YETIOBEKA,
B II03HaHWUU
MIPUPOIHBIX
3aKOHOMEPHOCTEU U
peenny npoodiem
COXpaHEHUS
IIPUPOIAHOrO
paBHOBECHS;

Hroro no pazneny

41

Pasjen 4. A3oTconep:kamme opraHnyeckue coeIMHeHUus

4.1

AMUHBI. AMHHOKHUCIIOTEL. benku

12

IIOHHUMAaHUs
crenu(pUKd XUMUM
KaK HayKH, OCO3HaHHUS
€€ poJu B
(hopMupoBaHUHU
PalMOHAIBLHOTO
HAay4YHOI'O MBIIIIJICHUA,
CO3JIAaHHUH ETIOCTHOTO
TIpecTaBIEeHUs 00
OKPYIKaOIIEM MHPE
KakK O €IMHCTBE
MIPUPOJIBI U YEIOBEKA,
B IIO3HAHUU
IIPUPOIHBIX
3aKOHOMEpPHOCTEHN U
perieHnn mpodaemM
COXpaHEHUs
MIPUPOTHOTO
paBHOBECHS;

https://resh.edu.r
u/subject/29/10

Hroro no pazneny

12

Pa3znen 5. BoicokoMoJieKy/JIsIpHbIE COeIHEHUS

5.1

BLICOKOMOJ'ICKYJ'IHPHHC
COCIUHCHUA

MTOHUMaHUS
crieru (UK XUMHAH
KaK HayKd, OCOBHaHUS
€€ ponu B
(hopMHEpOBaHUHT
paIOHAIBHOTO
HAyYHOT'O MBIIIUIEHUS,
B [TO3HAHUH
TIPUPOTHBIX
3aKOHOMEPHOCTEU U
perreHun mpooieM
COXpaHEHUs
MIPUPOTHOTO
paBHOBECHSI;

https://resh.edu.r
u/subject/29/10

Hroro no pasaeny

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




4. TemaTnyeckoe njaanuposanmne-11 kaace

Peanu3anus
DJIeKTPOHHbIE
Koan BOCIIUTATEIbHOI0
Ne HaumeHoBaHue pa3aeioB u (undposbie)
YecTB | MNOTEHHHAJIA
n/n TeM NPOrpaMmbl o0pa3oBaTe/bHbIC
o ypPOKa (BUABI U
pecypcsl
4acoB | (popmbl
JAesiTeJIbHOCTH)
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue aToma. NOHUMAaHHUS

11

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCKnX deMeHToB J1. Y.
MeneneeBa

1.2

CrpoeHue BeniecTna.
MHoroo0Opasue BelecTB

11

1.3

XUMHUYECKUE PEAKIINU

19

crenu(pUKN XUMUM KaK
HayKH, OCO3HaHHUsI €€
poiu B OPMHUPOBAHHUU
PpalMOHAIBLHOTO
HAYYHOTO MBIILICHUS,
CO3JIAaHHUH ETIOCTHOTO
npe/ICTaBlIeHus 00
OKpYXKAroIlleM MUpe
KaK O eMHCTBE
MIPUPOJIBL U YENIOBEKA,
B TIO3HAHWU
HPUPOIHBIX
3aKOHOMEPHOCTEN U
pereHuu mpooieM
COXpaHEHUs
HPUPOJHOTO
paBHOBECHUS

https://resh.edu.ru/subj
ect/29/11/

https://resh.edu.ru/subj
ect/29/11/

https://resh.edu.ru/subj
ect/29/11/

Hroro no pazneny

39

Pa3znen 2. Heoprannueckasi xummusi

2.1

Hemeramisl

31

2.2

Mertannbr

23

MTOHUMaHUS
cnenu(puK XUMHUH KaK
HayKH, OCO3HAHUs €€
ponu B (hOpMHUPOBAHUH
paIoOHaIBHOTO
HAyYHOT'O MBIIIUIEHUS,
CO3/IaHWU TENTOCTHOT'O
MIpencTaBIeHUS 00
OKPYKafoIIeM MHpE
KaK O eUHCTBE
MIPUPOJIBI U YETOBEKA,
B [TO3HAHUH
MIPUPOTHBIX
3aKOHOMEPHOCTEU U
pelreHun mpooieM
COXpaHEHUs
MIPUPOTHOTO
paBHOBecCHs

https://resh.edu.ru/subj
ect/29/11/

https://resh.edu.ru/subj
ect/29/11/

Hroro no pasaeny

54

Pa3pen 3. Xumus u ;Ku3HbL




Mertoapl 1TI03HaHUS B XUMHH.
XUMHS U )KU3Hb

3.1

DopMupoBaHUE
€CTECTBEHHO-HAYYHOU
TPaMOTHOCTH:
MMOHUMaHU$ CYIIIHOCTH
METOJI0B ITO3HAHMUS,
UCIOJIb3yEMBIX B
€CTECTBEHHBIX HayKax,
CIOCOOHOCTH
WCIIOJb30BaTh
MoJydaeMble 3HaHUS
JUISL aHaJIu3a u
00BbsCHEHHUS SIBJICHUI
OKPY’KaroIlero Mupa u
MIPOUCXOJAIIUX B HEM
U3MEHEHUM, YMEHUS
JienaTh 000CHOBAHHBIE
3aKJTIOUEHHS] HA OCHOBE
HaYYHBIX (aKTOB U
MMEIOIINXCSI TAHHBIX C
HEINBIO MTOTyYeHHs
JIOCTOBEPHBIX BHIBOZOB

https://resh.edu.ru/subj
ect/29/11/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
[10 ITTPOI'PAMME
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5. IloypouHoe nianupoBanue — 10 kjaace

No Kounu
o/ Tema ypoka eCTBO
4acoB
1 [Ipeamer u 3HaueHue oprazmqecmﬁ XUMMH, IPEJCTaBICHUE O MHOT000pa3nuu 1
OPraHUYECKUX COCIMHECHUM
2 DJNEeKTPOHHOE CTPOCHUE aToMa yriieposa (0OCHOBHOE U BO30YKIEHHOE 1
cocTosiHusl). BaeHTHbIE BO3MOKHOCTH aToMa yriepojaa
3 XUMUYeCKas CBSI3b B OPraHUYECKUX COCTUHEHHSIX. MeXaHU3MbI 00pa30BaHUs 1
KOBQJICHTHOM CBSI31, CIOCOOBI pa3pbiBa CBS3EH
4 Teopus cTrpoeHust opraHndeckux coequuennii A. M. byrieposa 1
5 Buns! nzomepun: cTpykrypHas, NPOCTPaHCTBEHHAS. OnexTpoHHbIE 3Q(DEKTHI B 1
MOJIEKYJIaX OpPraHUYeCKUX COEIUHEHHUM
6 [Ipencrasnenue o knaccuuKauu u cucremaTrdeckas Homenkiaarypa (IUPAC) 1
OpraHMYECKUX BEILECTB
7 Knaccudukanus peakiuii B OpraHn4ecKod XUMUH
8 CucreMaruzamys 1 0000IIeHNe 3HAHUN IO TEME
9 AJKaHBI: TOMOJIOTHYECKHH psijl, oOmias popmyrna, HOMEHKIATypa U U30MepHs, 1
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT
10 DU3NYECKUE U XUMUYECKUE CBOMCTBA AJIKAHOB
11 Haxoxpaenue ankanos B npupoje. CriocoObl MoTy4eHus U IPUMEHEHUE AJIKaHOB
19 [uxnoankansl: o6mas Gopmysia, HOMEHKIATypa U U30MepHs, 0COOEHHOCTH 1
CTPOEHUS U XUMHUUECKHUX CBOMCTB, CIOCOOBI MOJTYUESHHS U IPUMEHEHHE
Pemenue pacu€THbIX 3324 Ha ONpeAeeHUE MOIEKYIIpHOU (POopMyIIbI
13 OpPraHMYECKOTO BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIINX B 1
ero cocras. Cucremarn3anms 1 0000IIeHNE 3HAHUN 10 TEME
AJKEeHBI: TOMOJIOTHYECKHH psijl, oOmas popmyina, HOMEHKIATypa, JMEKTPOHHOE U
14 [IPOCTPAHCTBEHHOE CTpOoeHHE MOJIeKyNl. CTpYKTypHasi ¥ LIUC-TPAHC-U30MEPHUS 1
QJIKCHOB
15 du3nyYecKre U XMMUYECKUe CBOMCTBA ajikeHOB. [IpaBuino MapkoBHUKOBa
16 CriocoObl MoTy4eHus! 1 IPUMEHEHNE aJIKEHOB
17 Hpa}(TI/I"l'eCKaS{ pabota Ne 1 o teme "IlosrydeHue sTUiIeHa U U3YYCHHE €TO 1
CBOICTB
18 Pemenne pacu€THbIX 33714 Ha ONpeAeNeHuEe MOIEKYISIPHON (HOPMYIIBI 1
OpPraHMYECKOTo BEIIeCcTBa
19 ANKaJMEHbI: CONPSHKEHHBIE, U30JUPOBAHHBIC, KyMYIHpoBaHHbIe. OcoOeHHOCTH 1
AIIEKTPOHHOTO CTPOCHUS
20 XVMMHUYECKUE CBOMCTBA COMPSIKEHHBIX TUEHOB
21 CriocoOblI MosTyueHus: ¥ TPUMEHEHHE alKaJIueHOB
29 AJNKUHBI: TOMOJIOTHYECKUI psif, oOmias popmysna, HOMEHKIATypa, YIEKTPOHHOE 1
U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI, (hu3ndYecKre CBOMCTBa
23 XHUMHUYECKUE CBOMCTBA aJIKUHOB
24 KauecTBeHHbIE peakiii Ha TPOMHYIO CBSI3b
25 Crnioco6bl mostyyeHHsl 1 IPUMEHEHHE AJIKUHOB




26

Pemenue 3aga4: pacu€Tsl 0 YpaBHEHUIO XUMHUYECKOW pEAKIIUN

27 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TEME
APpEHBI: TOMOJIOTUYECKUH psiJl, 001Iast popmylia, HOMEHKIATypa. DIEKTPOHHOE U

28 MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT OCH30J1a U TOIYy0JIa, UX (PU3UIECCKHE 1
CBOJCTBa

29 XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH 3aMEILIECHUS 1

30 XVMHUYECKUE CBOMCTBA aPCHOB: PEAKIIMH IPUCOCTMHCHISI, OKUCIICHHE TOMOJIOTOB 1
OeH3oI1a

31 Oco0eHHOCTH XUMHUYECKHUX CBOMCTB CTHpOJIa 1

30 Pemenue pacuéTHBIX 33729 HA ONPEACTICHUE MOJICKYISIPHOU (DOPMYJIBI 1
OpPraHWYECKOTO BEIIECTBA

33 CrniocoOblI mosTyyeHHs ¥ IPUMEHEHNE apeHOB

34 I'eHeTHUecKas CBSA3b MKy PA3IMYHBIMH KIIACCAMH YTIICBOIOPOJIOB

35 PaC‘lé"EI)I 0 YPaBHEHUSM XUMHUYECKHX peakiuid. CucreMaTusanus u 0000meHue 1
3HAHWI 10 TeMe

36 [Ipupoausiii ras. [lonmytHble HeQTsIHBIE ra3bl

37 KamMmeHHbIH yroab ¥ MpoyKTHI €ro nepepaboTKu

38 Hedtp u cioco6s! e€ nepepadbotku. [IpumeHeHne npoykToB nepepadoTku 1
Hetu

39 I'eHeTHyecKas CBA3b MEXKIY PA3IMIHBIMH KJIACCAMH YTIICBOI0POJIOB 1

40 l"amoreHoNpPON3BOIHBIE YTIIEBOIOPOIOB: 3JIEKTPOHHOE CTPOCHUE; PEaKIINN 1
3aMelleHus TajJoreHa

a1 JlelicTBuUeE 1IET0Y€il HA TAJIOTEHITPOU3BOAHbIE. B3anMoaerncTeue 1
JIUTajJOreHaJIKaHOB C MarHWEM U IIMHKOM

42 Cucremaru3zanus 1 00001IeHUE 3HaHM 110 pa3zeny "Yrieroaopoab"”

43 KonTtponsHas padota o teme "YrieBoaopoasr"
[IpenenbHbIE 0IHOATOMHBIE CITUPTHI: TOMOJIOTHYECKHM psif, o01mas popmyia,

44 CTPOCHHE MOJIEKYJI, U30MEpHsl, HOMEHKJIaTypa, Kiaccudukanus, Gpuznueckue 1
CBOICTBA

45 XUMHUYECKHE CBOMCTBA MPEIENbHBIX OJHOATOMHBIX CIUPTOB

46 CriocoObl 1ostydyeHus: U MPUMEHEHHE OJIHOATOMHBIX CIIUPTOB

47 [Ipocteie 3(bnp131:v HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH (PU3NUECKUX U 1
XMUMHYECKUX CBOICTB

48 MHoroatomMHbIe CIUPTBL: STHJICHITMKOb U [IULEPUH, X buznueckue u 1
XMMHUYECKUE CBOMCTBA

49 CriocoOblI MoJTy4yeHus: 1 TPUMEHEHNE MHOTOATOMHBIX CIIUPTOB 1

50 @deHo: CTpoeHHEe MOJIEKYIIbI, pr3ndeckue cBoicTBa. TOKCUYHOCTD (heHota 1

51 XUMHYECcKHe CBOMCTBA (heHoIa 1

52 Cnioco6bl nostyyeHust 1 NpuMeHeHne (peHoa 1

53 {Ipaxm%cxaa pabota Ne 2. PemeHue skcriepuMeHTaNbHBIX 3a7a4 IO TeMe 1

CrupTsl U heHoIbI"
54 CucremaTu3aius 1 0000IIeHne 3HaHUN TI0 TEME 1
55 ANbJIETUBI U KETOHBI: DJIEKTPOHHOE CTPOEHUE KapOOHHMILHOU TPYIIIbL; 1

TOMOJIOTHYCCKHUE PAIBI, 061].13.}1 (I)OpMy.TIa, HN30MCpHd U HOMCHKIIATypa




56

AJbJieTuAbI 1 KETOHBI: (PU3UUECKUE CBOMCTBA; PEaKIIMU IPUCOCTUHEHUS

57 Peakiium OKMCIIEHUs! M KAYeCTBEHHBIE PEAKIIUH aJIbJICTHI0B U KETOHOB

58 CriocoObI IMOJTy4eHUs AJIbJICTHIOB U KETOHOB

59 OHOOCHOBHBIE ITpeJIeNIbHBIE KAPOOHOBBIE KUCIOTHI, 0COOCHHOCTH CTPOSHUS UX
MOJIEKYI

60 W3omepusi 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (DU3MYECKHE CBOHCTBA

61 XUMHUYECKUE CBOMCTBA MPEAECITbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT

62 Oco0GeHHOCTH CBOWCTB MYpaBbUHOM KUCIOTH. MHOT00Opa3ue kapOOHOBBIX
KHCIIOT
OCOOEHHOCTH CBOWCTB: HETIPEIEIBbHBIX H apOMAaTUIECKUX KapOOHOBBIX,

63 TMKapOOHOBBIX, THPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBurenn BhICIINX
KapOOHOBBIX KHUCJIOT

64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT

65 CriocoObl ostyueHus: U IpUMeHeHHEe KapOOHOBBIX KHCIIOT

66 CrnosxHble 3(hupbl: TOMOJIOTHUECKUH psijl, oO1iast popmyrna, H30MepHs U
HOMEHKJIaTypa

67 duznyeckue U XUMHUYECKHe CBONCTBA Y3PUPOB

68 Pemrenne pacu€THBIX 3a1a4: IO YPAaBHEHUIO XUMUYECKOH peaKIny, Ha
oTnpe/iesieHue MOJIEKYIIpHON (OpMYITbl OPraHNYecKOro BEeIeCTBa

69 }:[paKTquCKaH pabota Ne 3. PemieHue skcriepuMEeHTAIbHBIX 3a7a4 10 TeMe

Kap6onoBbie kucinoTsl. CiaoxHbIe 3PUpbI"

70 Kupsr: ctpoenue, huzndeckiue 1 XMUMHIECKHE CBOMCTBA (THIIPOITU3)

71 OCoOeHHOCTH CBOWCTB JKHUPOB, COAEPKAIINX OCTATKU HENPEAETbHbIX )KUPHBIX
KUCHOT. JKUpsI B Ipupoie

79 MBbl1a Kak cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX Motoulee aelicteue. [lonsrue
0 cuHTeTHYecKuX Moromux cpeacrsax (CMC)

73 I'eneTnueckas cBsI3b YIJI€BOJIOPOJIOB U KUCIOPOACOAEPKAIIUX OPIraHUIECKUX
BELIECTB

74 PacuéThl 10 ypaBHEHUSM XUMUYECKUX PEAKLUN

75 CucreMmaruzanys 1 0000IIeHNEe 3HAHUN IO TEME

76 OO11ast XxapakKTepUCTHUKA YIJIEBOJOB U KIacCU(pHKaLMS YIIIEBOAOB (MOHO-, TU- U
10JIMCAXapH/Ibl)

77 MoHocaxapubl: pu3nuecKre CBOMCTBA U HAX0XKJIEHHE B IPUPOJIE

78 IIpuMeHeHue III0K03bl, €€ 3HAUYCHHUE B )KU3HEAEATEIbHOCTH OpraHu3Ma

79 Jucaxapuipl: caxapo3a, MaJlbTo3a U JlakTo3a. HaxoxxaeHue B npupose u
IIPUMEHEHHE AUCAXapUJIOB

80 Honvncaxapnnmz CTPOECHUE MAKPOMOJIEKYJ, PU3HMUECKUE U XUMUYECKHE
CBOMCTBA, IPUMEHEHHE

81 [TonsiTue 06 HUCKYCCTBEHHBIX BOJIOKHAX

82 Perienne pacueTHbIX 3a/1a4 Ha ONpeeTIeHUE J0JIM BBIX0a MPOAYKTa pEakMu OT
TEOPETUYECKH BO3MOXKHOTO

83 CucremaTu3aius 1 0000IIeHHe 3HAHUN TIO pa3feny

84 KonTtponrHas padota no Teme "Kucinopoacoaeprkariyre opraHu4eckue

coequueHus"




85 AMUHBIL: KITaccu(UKaIKs, CTPOSHUE MOJICKYI, 00IIast popmyrna, u3oMepus,
HOMEHKJIaTypa M (pU3HUECKUe CBOICTBA
86 XUMHUYECKUE CBOMCTBA A ()aTHUECKUX aMHHOB
87 AHWINMH: CTpOCHUE aHWIMHA, 0COOEHHOCTH XMMHUYECKUX CBOMCTB aHWJIMHA
88 Crnioco0bl mosTyueHHst 1 IpUMEHEHHE an(paTuIecKuX aMUHOB
89 AMHWHOKHCIIOTBI: HOMEHKJIATypa U u30Mepus, puzndeckue cBoiicta. OTaenbHbIe
MPEJCTABUTENN Ol-AMUHOKHCIIOT
90 XUMHUYECKHE CBOMICTBA aMHUHOKHCIIOT, NX OMOJOrHYeCKO€e 3HaYEHHE
aMHHOKUCIIOT. CHHTE3 M THIPOJIN3 MENTH]IOB
91 benku kak npupoIHbIE NOJUMEDPBI; CTPYKTYPBI OEJIKOB
92 XUMHYECKUE CBOMCTBA OEJIKOB
93 A3oTconepikale reTepoKInIecKue coenHenus. HykinenHoBble KUCIOThI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKAsl POJIb
94 'I:IpaKTI/I‘{eCKaSI pabota Ne 4. Pemenue skcriepuMEHTAIbHBIX 3a7a4d 110 TeEMe
A3oTCcoepIKale OpraHunyecKue coeAMHeHUs "
95 PpaKTquCKaﬂ pabota Ne 5. Pemenue SKCTIEPUMEHTANBHEIX 33124 IO TeMe
Pacno3naBaHne opraHn4eCKux COeAMHEHUMN"
96 KoHTpossHas paboTa 1o Teme "A30TcoieprKaIire OpraHndecKue CoeTHHEHNS "
97 OCHOBHBIE TIOHSTHS] XUMHH BEICOKOMOJICKYJISIPHBIX COSTMHEHUH M METOIBI X
CHHTE3a —TOJMMEPH3AIHS U ITOJUKOHICHCAIIHS
98 [Tmactmacchl. YTrimu3ansi v nepepadoTKa MIacTHKa
99 DJIacTOMEPBI: HATYypaJIbHbI CHHTETUYECKUE KaydyKku. Pe3una
100 Bonokna: HaTypanbHble, HICKYCCTBEHHBIE, CUHTeTHYecKue. [lomumepnl
CHeIHaIbHOTO Ha3HAUYEHHUS
101 PpaKTquCKaﬂ pabota Ne 6. Pemenne skCiepuMEHTAIBHBIX 33724 110 TEME
Pacno3naBanue miactMacce U BOJIOKOH"
102 9606H1€HI/I6 Y CUCTEMaTH3aIMs U3y4eHHOT0 MaTepraja 1o TeMe
BricokoMosekymnsipHbie coeTuHeHus "

OBIIEE KOJJMYECTBO YACOB II10 ITPOTPAMME




S. lloypouyHoe niaanuposanue — 11 kiaace

Ne Koauu
n/ | Tema ypoka €CTBO
n 4acoB
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH dJIeMeHT. M30TorbI 1
2 CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIEC UHCIIA 1
3 Knaccuukarus XAMHUECKUX JIEMEHTOB (S-, P-, d-, f-ameMenTsI) 1
4 Pacnipenenenne 3eKTpOHOB IO ATOMHBIM OpOUTAIISIM 1
5 DNEeKTPOHHBIC KOH(UTYpAIIMHA aTOMOB JIEMEHTOB B OCHOBHOM H 1
BO30Y)KIEHHOM COCTOSTHUU
6 DNeKTPOHHBIE KOH(MUTYpAITUU HOHOB. DIEKTPOOTPUIIATEIILHOCTh 1
7 [Tepnoanueckuit 3akoH u [lepuoandeckas cucteMa XMMHUYECKUX dJIEMEHTOB 1
. 1. Menneneesa, CBSI3b ¢ COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB
5 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX 1
VMM TIPOCTBIX M CJIOKHBIX BEIIECTB IO TPYIINAM | IeprUoam
9 Cucrtematusanuusa 1 00001IIeHNE 3HAHUN 10 TEME 1
10 Buner xumudeckoii cBsizu. MexaHn3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H. 1
Bonopoanas cBsa3b. MeXMOJIEKYIsIpHbIE B3aUMOJIEHCTBUS
11 BaneHTHOCTh M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSA3b 3JEKTPOHHOU 1
CTPYKTYPBI MOJIEKYJI C UX TEOMETPUUECKUM CTPOCHUEM
12 [IpencraBneHnss 0 KOMIUIEKCHBIX COSIMHEHUSIX: COCTAaB M HOMEHKJIATypa 1
13 BemectBa MoJIeKyasIpHOTO U HEMOJICKYIIAPHOTO CTPOCHHA. Turbt 1
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BELIECTB
14 [TonsiTue o gucnepcHeIx cucteMax. [IpeacraBienne o KOJUIOUIHBIX PACTBOPax 1
15 HctrHHBIE paCTBOPHI: HACBIIICHHBIE U HEHACHIILIEHHBIE, PACTBOPUMOCTD. 1
Kpucramnoruapatel
16 CriocoObI BeIpaKEHHS KOHIIEHTPAIIMH PacTBOPOB 1
17 Pewrenne fagaq C UCHOJIb30BaHUEM HOI'-'IﬂTPII}lI "MaccoBast 10J1s1 paCTBOPEHHOTO 1
BelecTna', "MoJIIpHas KOHLEHTpalus
18 Krnaccudukanus 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEUIECTB
19 CucreMaruzanys 1 0000IIeHNEe 3HAHUN IO TEME
Kontponsnas pabora no temam "Crpoenue atoma. [lepuoanueckuit 3akoH 1
20 [Tepuonnueckas cucteMa xuMudeckux aiemeHToB J[. 1. Menpaeneesa", 1
"CtpoeHnue BemectBa. MHOrooOpas3ue BemuiecTs"”
Knaccudukanus XuMHUYECKUX peakiuii B HEOPraHWYECKON U OpraHuuecKOn
21 XUMUU. 3aKOH COXPAHEHUSI MaCChl BELIECTB; 3aKOH COXPAHEHUS U 1
MIPEBPAIICHUS SHEPTUU ITPU XUMUUYECKHX PEAKIUAX
22 TennoBbie 3 hekThl XUMUYECKUX peakiuil. TepMoxuMuueckue ypaBHEHUs 1
23 Brluncnenus mo ypaBHEHUSAM XUMHUYECKUX PEAKUUA U TEPMOXUMHUUECKUM 1
YpaBHEHUSIM
24 CKOpOCTh XMMHUYECKOH peakinu, €€ 3aBUCUMOCTDb OT Pa3IMYHBIX (JaKTOPOB. 1
Karanu3 u karanuzaropsl
25 ['oMOreHHbI€ ¥ reTepOreHHbIE peaKIINU 1




[TpakTuaeckas padbora Ne 1 mo Teme "BiusiHue pa3nudabix (pakTopoB Ha

26 CKOPOCTh XUMHUYECKON peakiuu" 1

27 OO6patuMbie 1 HEOOpPATUMBIE PEAKLIMU. XUMHUYECKOE PAaBHOBECHE 1

28 [TpakTuaeckas padorta Ne 2 mo Teme "B"JII/IsIHI/Ie pa3IuYHbIX (PaKTOPOB Ha 1
MOJIOKCHUE XHMHYECKOTO PABHOBECHS

29 DnekrponuTrdeckas aguccounanus. CUabHbIe U cadble AIEKTPOIUTHI. 1
Crenenp UCCOLMALINN

30 HNonnoe npoussenenue Boabl. Cpena BOJHBIX pacTBOPOB. BoaopoaHblit 1
nokaszarens (pH) pactBopa

31 I'mpaponus costeit. Peaknuu, npoTekaromue B pacTBOPax JIEKTPOJIUTOB 1

30 HpaKanGCKaﬂ' 'pa60Ta No 3 mo teme "XumMuueckue peakiii B pacTBOpax 1
JJIEKTPOJIUTOB

33 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITNH. BakHEHTIIHE OKUCITUTETN | 1
BOCCTaHOBHTEIIH

34 MeTo 1 37IeKTPOHHOTO (3J€KTOHHO-MOHHOT0) OajiaHca 1

35 DIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1

36 Perrenue 3a1a4 pa3mnyHBIX THIIOB 1

37 Pemenue 3a1a4 pa3IMIHBIX THITOB 1

38 CucremaTu3ais ¥ 0000IIeHHe 3HAaHUN 110 TeMe "XUMUIecKre peakiun' 1

39 KoHTpossHast padoTa o Teme "XuMUIecKre peakiuu' 1
[Tonoxenne Hemeramno B [lepronueckoil cucteMe XUMUYECKUX AJIEMEHTOB

40 1. 1. MenneneeBa u 0COOGHHOCTH CTPOCHHUS UX aToMOB. dusndeckue 1
CBOWCTBA HEMETAJIJIOB

a1 AmtoTponsi HEMETaUIoB (Ha IpUMEpPE KUCIopoa, cepsl, ochopa u 1
yraepoja)

42 Bonopon: nosnydaenne, puznueckre 1 XMMUYECKUE CBOMCTBA. | uapuapl 1

43 lanmorensr: HaXOKCHNE B IIPUPOJLE, CHOCOOBI MoTy4eHus, (U3nUecKue u 1
XMMHUYECKUE CBOMCTBA

44 lManorenoBoopoabl. BaxkHeliue KUCIOpOACOAepKAIINE COeTUHEHUS 1
raJIOT€HOB

45 JlaGopaTopHble U MPOMBIIITICHHbIE CLIOCOOBI MOTYYEeHHsI TaJOrE€HOB. 1
[IprmeHeHne rajJJoreHoB U UX COCTUHEHUI

16 'I‘TpaKTquCKaa pabota Ne 4. Pemenue skcriepuMeHTaIbHBIX 3aa4d 10 TeMe 1

lanorensr"

47 Kucnopoa: naboparopHble U MPOMBIIITICHHBIE CIIOCOOBI MOTY4YEHHUS, 1
¢dbuznueckue U xuMudeckue cpoiictsa. O30H. [IpumeHeHne KUCIopoaa U 030Ha

48 OKCuJIbI U IEPOKCHIbI

49 Pemenue 3a1ay pa3nuyHbIX TUIIOB

50 Cepa: HaXoX/IeHNe B IPUPOJIE, crocoObl MoTy4eHus, pusnueckue u 1
XMMHUYECKUE CBOMCTBA

51 CepoBoiopo1, Cynb(uIbI 1

59 Kucnopoacoaepxamue coequaenus cepbl. OCOOEHHOCTH CBOMCTB CEPHOM 1
KHCIIOTHI

53 [IpakTudeckas paborta Ne 5. PemieHune skcriepuMeHTaIbHBIX 3a7a4 IO TeMe 1

"Cepa u e€ coequHeHus"




A30T: Hax0Xk/IeHHE B IPUPOJE, CIIOCOOBI MOTydeHUs, (pru3nyeckue u

54 . 1
XMMHUYECKHE CBOMCTBA. AMMUAK, HUTPUIBI

55 Kucnopoacoaepsxamue coeaunenust azota. OcoOOEHHOCTH CBOMCTB a30THOM 1
KHCJIOTBI

56 [IpumeHeHne a30Ta ¥ €ro COeAMHEHUH. A30THBIE yI0OpeHus 1

57 docdop: HAXOKAESHUE B IPUPOJIE, CIOCOOBI MOTYICHUS, PUIMUECKUE U 1
xuMudeckue cBoiictBa. Pochuast u Gochun

58 Oxcunst hocdopa, hochopconepxamme kucaotel. Conu hochopHOit 1
KHCJIOTBI

59 [Tpumenenne docdopa u ero coeaunenuii. PochopHbie yIToOpeHHS 1

60 'I:IpaKTI/I‘IeCKaSI pabota Ne 6. PemieHue skcriepuMeHTAIbHBIX 3a7a4d 110 TEMeE 1

A3zoT 1 gocop u ux coenuHeHus"

61 Yraepon: HaXo’/IeHNE B IPHPOJIE, AJLIOTPOTIHBIE Mo puKanuu; GusnIecKue 1
Y XUMUYECKHE CBOHCTBA, TPUMEHEHHE

62 Oxcup yranepona(ll), okenn yrnepona(lV), yromsHast Kuciora u €€ coJim

63 Pemienue 3a1a4 pa3nuyHbIX THIIOB

64 Kpemnnii: HaXOXKJICHHE B MPHPOJE, CIOCOOBI OMYYEHUsI, PUINUECKUE U 1
XHUMHUYECKHE CBOCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBast KUCIOTA, CHIIMKATHI 1

66 [IpuMeHeHne kpeMHUS U ero coeMHeHn. CTEKI0, €ro Moay4eHue, BUIbI 1
CTeKJIa

67 Pemrenue 3aga4d pa3auvHBIX THIIOB 1

68 CucreMmaruzanus 1 00o0menne 3sgaanii no reMe "Hemerasmisr" 1

69 KonTtponbHas padota o teme "Hemeramibr" 1

70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOHN pabOThI, KOPPEKITHS OTITHOOK 1

71 [Tonoxenne merannos B [leproauyeckoit cucTeMe XUMHYECKUX AIIEMEHTOB. 1
Oco0eHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJNIOB

79 O6uue ¢pusznyeckue cBoiicTBa MeTaioB. [I[pumeHenre MeTamioB B ObITY U 1
TEXHUKE

73 Cmnasel MmetasuioB. Kopposust MetaioB

74 Pemenne 3aga4u pa3auvHbIX THIIOB

75 DIEKTPOXUMHUYECCKUH Psijl HANPsDKeHU MeTallioB. OO0Iue crocoOsl 1
MOJIy4YEHUS] METAIIJIOB
O6mas xapakrepuctuka MetamwioB |A-rpynmsl [leproaudeckoil cucTeMbl

76 XMUMHYECKUX dNIeMeHTOB. HaTpuii u kanuii: monydenue, puzndeckue u 1
XMMHYECKHE CBONCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U MX COCTMHEHUN
O6mas xapakrepuctuka MetamioB | |A-rpynmsl [lepuoauueckoit cucteMbl

77 XUMHYECKUX JIEMEHTOB. Maruuii u KajiblHii: MoyuyeHue, Gu3ndecKue u 1
XMMUYECKHE CBOMCTBA, MPUMEHEHHUE TPOCTHIX BEIIECTB M UX COCTMHEHUN

78 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHeHHUs

79 AntoMUHUH: noTyyeHue, GU3ndeckue 1 XUMHUECKHE CBOMCTBA, MPUMEHEHUE

80 AmdoTepHble cBOICTBAa OKCHIA U THJIPOKCH/IA ATFOMUHUS, 1
T'HJIPOKCOKOMITJIEKCHI AJIFOMUHMS, UX TPUMEHEHHE

81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 1




[Ipaktuyeckas padora Ne 7. Pemenue skcriepuMeHTaIbHbBIX 33a4 110 TEMe

82 " W 1
MeTtasuibl TJIaBHBIX TOATPYIIIT

83 OOm1ast xapakTepuCTHKa METAIUIOB 0OOYHBIX oarpynn (b-rpymm) 1
[Teproanueckoi CUCTEMBI XUMUYECKHUX AJIEMEHTOB

84 DuU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U €ro COCIMHEHUN, UX 1
MIPUMEHEHUE

85 Baxueimmue COE/IMHEHN MapTaHLa. [Iepmanranar xanus, ero 1
OKHUCJIUTEIbHbIE CBOMCTBA

86 DuU3NYECKUE U XUMUYECKUE CBOMCTBA kKeJe3a U ero coenuHenui. [lonyuenne 1
U IPUMEHEHHUE CIUIABOB XKele3a

87 duznyeckre 1 XUMHUYECKHE CBOMCTBA MeIU B €€ COeTUHEHUM, NX 1
MIPUMEHEHUE

88 duznyeckre 1 XUMHUYECKHE CBOMCTBA IIMHKA B €r0 COSTUHEHNM, NX 1
pUMeHeHHe. | MIpOKCOKOMIUIEKCHI IIMHKA

89 'I:IpaKTI/I‘IeCKaSI pabota Ne 8. PemieHue skcriepuMEeHTAIbHBIX 3a7a4d 110 TEMeE 1

Mertaibl TOO0YHBIX OATrpYHH"

90 Perienue 3a1a4 pa3muyHBIX THIIOB 1

91 O0600111eH1e U crCTeMaTU3allks U3y4eHHOTo MaTepuaiia o reme "Metast” 1

92 KonTtponbHas padoTa mo teme "Metaysr" 1

93 AHanmm3 pe3ylbTaTOB KOHTPOJIBHON pabOThI, KOPPEKITUS OMIHOOK 1

94 Ponp xumun B oGecrieueHuN yCTOMYMBOTO pa3BUTHA yesoBedecTBa. [lonstue 1
0 Hay4YHBIX METOJIaX UCCIIEIOBAHUS BEIIECTB

95 Hayunble npuHIUIIBI OpraHu3aiil XUMUYECKOr0 IPOU3BO/ICTBA. 1
[IpompbInieHHbIe CIOCOOBI MOTYYEHHS BaXKHEHUIITUX BEIIECTB

96 XHUMHYECKOE 3arpsI3HEHUE OKPYKAIOMIEH CPEeIbl U €ro MOCISACTBUS 1

97 XuUMHS ¥ 30pOBbE YesmoBeKa. JIekapcTBEHHBIE CPEACTBA 1

98 Xumud . Pons xumun B 00ecieyeHny NUIEBON 0€30I1aCHOCTH 1

99 KocMmernueckue u napdromepnsie cpeacta. boiToBas xumus 1

10 XuMus B cTpouTeNbeTBe. BaxkHeilne CTpouTenbHble U KOHCTPYKLIIHOHHbBIE 1

0 MaTepuabl

10 .

1 XuMUs B ceNbCKOM X03siiicTBe. OpraHnyeckue U MUHEpalibHbIe YI0O0peHus 1

10 .

5 CucremaTu3anus 1 00001IeHNEe 3HAHUN TIO TEME 1

OBIIEE KOJJMYECTBO YACOB II10 ITPOTPAMME







