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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas nmporpamma ydeOHoro npeamera «XumMus» (yriayO0JaeHHBIH YPOBEHb) COCTaBICHA
B COOTBETCTBHUH CO CJIEAYIOIIUMHU JOKYMEHTaMHU:

1. ®enepanbubiii 3ak0H oT 29.12.2012 No 273-03 «O6 obpazoBanuu B Poccuiickoii
Denepauumn».

2.Ilpuka3z MunnpocBemenus Poccum ot 17.05.2012 Ne 413 «OO6 yTBepkacHUH
(denepaabHOrO  rOCYIapCTBEHHOTO  00pa30BaTENBHOTO  CTaHAApTa OCHOBHOTO  OOIIEro
obpasoBanus» (B pex. [IpukazoB Munnpocsemerust Poccun ot 12.08.2022 N 732).

3. Ilpuka3z Munnpocsemenust Poccunm ot 18.05.2023 Ne 371 «OO6 yTBepx)aeHUU
benepanbHON 00pa30BaTENBHOM MIPOTrPaMMBI CpEAHET0 0011Iero 00pa3oBaHusl.

4. Ilpuka3z Munnpocseuenus Poccun ot 27.12.2023 Ne 1028 «O BHeceHUU U3MEHEHUH B
HEKOTOpbIe TpHKa3bl MuHOOpHaykn u MunnpocsenieHus, kacarommecss ®I'OC ocHOBHOTO
o011ero o0pa3oBaHUs U CPETHETO OOIIETO 0OPa30OBaAHUS.

5. [Ipuka3z Munucrtepctsa npocsernieHus: Poccutickoit deneparuu ot 24.11.2022 Ne 1025
«O06 yrBepxkaeHnn (enepanbHONM aganTUPOBaHHOW 00Pa30BATENBHONW MPOrpaMMBI OCHOBHOTO
o011ero o6pa3oBaHus Ui 00YHArOIIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBBS».

6. [Tpukaz MunmnpocBenienuss Poccun ot 01.02.2024 Ne 67 «O BHeCCHHH M3MEHCHHH B
HEKOTOpBbIe MpHKa3bl MuHmnpocseneHus: Poccun, kacaromuecs gpeaepanbHbIX aJalTUPOBAHHBIX
00pa30BaTeNIbHBIX IPOrPaMM».

7. Ilpukaz Munnpocsemenus: Poccuu ot 19.03.2024 Ne 171 «O BHeceHUM U3MEHEHUH B
HEKOTOpbIe MpHKa3bl MunucrepcrBa npocsemienus P®, kacaromumecs @OII nHayanbHOro 00111€T0
o0pa3oBaHusi, OCHOBHOT'O 00IIEr0 00pa30BaHuUs, CPETHETO OOIIETO 0Opa30BaAHUSY.

8. [Ipuka3z Munnpocsemenus Poccun ot 01.02.2024 Ne62 «O BHECCHWHM W3MECHCHUU B
HEKOTOpBIe MpUKa3sl MuHnpocsemenus Poccun, kacaromuecs: gpenepaibHbIX 00pa3oBaTeNbHBIX
IpOTpaMM OCHOBHOT'O O0IIIEro 00pa30BaHMs U CPEIHEr0 O0IIEero 00pa3oBaHMsD.

9. [locranoBnenne [TaBHOTO TroOCYZapCTBEHHOTO CaHUTAapHOrO Bpaua Poccuiickoii
Oeneparun ot 28.09.2020 Ne 28 «O6 yrBepxaenuu canutapHbix npasmn CIT 2.4.3648-20
«CaHUTapHO-3MUIEMHOJIOTHYEeCKHEe TpeOOBaHUS K OpraHU3alUsM BOCIHUTAaHUS U OOy4YeHUS,
OTIIbIXa M 0370poBieHUsl AeTed U Monoaexu» (BMecte ¢ «CII 2.4.3648-20. CanurtapHble
paBUIA...»).

10. IMpuka3z Munnpocsemenus Poccun ot 21.02.2024 Nel119 «O BHeceHUW U3MCHCHHN B
npuioxenus Ne 1 u Ne 2 x [Ipuxazy Munnpocsenienus Poccun ot 21.09.2022 Ne 858 OO0
yTBep)kaeHu DIIY, AomylmeHHBIX K HCHOJIB30BAHUIO TMPU  PEANU3AlUU  UMEIOIIUX
TOCYIapCTBEHHYI0  aKKpPEAWUTAIMI0 00pa3oBaTEeNbHBIX MPOTPaMM  HAYalbHOTO  OOIIEro,
OCHOBHOTO OOIIETr0o, cpeaHero ooOiiero o0pa30oBaHUS OpPraHU3ANMIMH, OCYIIECTBIISIONUMU
00pa3oBaTeNbHYIO JESATENbHOCTh U YCTAaHOBIEHHUS TMPEACNbHOTO CpOKa HCIHOIB30BaHUS
WCKIIFOUCHHBIX YYCOHUKOB.

11. ITpuka3 Munnpocsemenuss Poccuiickoit ®@enepaunu ot 18.07.2024 Ne499 «O6
YTBEPKACHUH (eIepaIbHOTO MEPEYHS AEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX
K HWCIOJb30BAHHUIO MPU  peald3aluy  HMMEIOIUX  TOCYJAapCTBEHHYIO  aKKPEIUTALMIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaJbHOTO OOIIETr0, OCHOBHOTO OOIIET0, CPEeAHEro OOIIEero
o0pa3oBaHU.

12. IMpuka3z Munnpocsenieanss Poccuu ot 31.08.2023 Ne650 «OO06 yTBepKIeHUH
[Topsimka ocyIiecTBICHHS] MEPOIIPUATHH MO MPodhecCHOHATBEHON OpHUEHTAIIMN 00YJaIOIINXCS 110
00pa3zoBaTenbHBIM ITPOrpaMMaM OCHOBHOTO OOIIIETO U CPETHETO OOIIETo 00pa30BaHUSM.

13. ®enpepanbhbiii 3akoH OT 19.12.2023 Ne 618-®3 «O BHECEHMHM H3MEHEHHMI B
®denepanbHbiii 3aKk0H «O06 oOpa3zoBannm B Poccuiickoit denepanumy.

14. Tlpuka3z Munnpocsemenus Poccuu ot 03.08.2023 Ne 581 «O BHeceHMM U3MEHEHHS B
OyHKT 13 mopsaka opraHuM3alii M OCYIIECTBJICHHUS O0pa3oBaTelIbHOM JESTENbHOCTH 10



OCHOBHBIM 00111€00pa30oBaTebHBIM MIPOrpaMMaM - 00pa30BaTeIbHBIM IIPOrpaMMaM HAYaIbHOTO
00111ero, OCHOBHOTO OOIIEro W CpeaHero oO0miero oOpa3oBaHMs, YTBEPKICHHOTO MPHKA30M
MHUHHCTEPCTBA MPOCBELICHUs poccuiickoi heneparuu ot 22 mapta 2021 r. Ne 115».

15. TTonmoxxenue o padoueit mporpamme MAOY rumuazum Ne55 um. E.I'.BépcTkunoii T.
Tomcka.

16. YueOnspiit mman COO MAOY rumuazuu No55 um. E.I'.BépcTkunoii r. Tomcka.

17. Kanenpapusiii yueOHslii rpaguxk MAOY rumnaazun Ne55 um. E.I'.BépcTkunoit Ha
2024 -2025 y4eOHbIii TO/I.

B cootBerctBUM ¢ (denepanbHIMM TpPeOOBaHUSMU IO OpraHU3alUUd OOYyYEHHS,
3aganaeiME PI'OC u dDenepanbhoil paboueld mporpaMMoil BOCIIMTaHMSA, B paMKax JaHHOM
[IPOrpaMMbl yYUTENIb B XOJ€ OPraHU3allid YPOKOB M BHEYPOUHBIX 3aHATUH pealu3yeT
CJIEYIOLME BUJIBI IEATEIIBHOCTH ¢ yu€ToM IIporpammel BociuTanus:

»  YcTaHaBIMBaTh JIOBEPHUTCIBHBIC OTHOUICHHS MEXKIYy Yy4YUTEIeM | OOy4aroIuMHUCS,
CHOCOOCTBYIOUIMX MTO3UTUBHOMY BOCTIPHATHIO YUAIIUMUCS TpeOOBaHUN U MTPOCHO yUUTENS;

»  ITloOyxnate oOyuarommxcsi cOONIOJaTh Ha YPOKE OOMICTIPUHATHIC HOPMBI TOBEICHHS,
mpaBuiia OOIIEHHSI CO CTapIIUMHU (YUUTENSIMU) U CBEPCTHUKAMU (00YJarOIIMMHUCS );

»  TlogmepxuBath B IETCKOM KOJUICKTHBE JICJIOBYIO, IPYKETIOOHYIO aTMOChEpy;

»  HMuaunmupoBaTh 00y4aromuxcs K 0OCYKJICHHIO, BRICKA3bIBAHUIO CBOCTO MHEHUS, BBIPA0OTKE
CBOET0 OTHOIIEHUS M0 MOBOY MOJIy4aeMOil Ha ypOKe COLIMaIbHO 3HAYMMOM HH(OPMALINK;

»  CrTpouTh BOCIUTATENBHYIO JACATEIBHOCTh C YYETOM KYyJIbTYPHBIX pa3dYdid JIeTei,
MOJIOBO3PACTHBIX U MHJIMBUYaJIbHBIX OCOOCHHOCTEI;

»  llpuBnekarb BHUMaHHE OOYYAIOMIMXCS K IIEHHOCTHOMY acIEeKTy H3y4aeMbIX Ha YpPOKe
SIBJICHUM, TIOHSITUH, TPUMEPOB;

»  AHanmu3upoBaTh pealibHOE COCTOSTHHE JIe]l B y4eOHOM KJlacce/TpyIilie;

»  HaxomuTh [IEHHOCTHBIA acleKT Y4eOHOro 3HaHUS W WHPOpPMAIMU, O0ECHEYHnBaTHL €ro
NOHUMaHHUE 00yYarOIIUMHUCS;

»  llpuBnekarb BHUMaHHE OOydYamIIUXCS K OOCyXkJaeMoW Ha ypoke HHGpOpMAIIHH,
aKTUBU3UPOBATh [TO3HABATENIBHYIO JIEATEIBHOCTh 00YYaOLINXCS;

»  ITloOyxnaTe coOMIOaTh HA YPOKE MPUHIIMITEI YYeOHOH TUCIIMIUTMHBI U CAMOOPTaHU3AIHH;

»  CoTpynHuuaTh C IPYTMMH MEAarOTHYECKUMH PAOOTHUKAMU W JPYTUMH CIICIUATUCTAMHU B
pEeIIeHNH BOCTIUTATEIbHBIX 33/1a4;

»  Co3pmaBarh B y4eOHBIX Tpynmax (Kiacce, KPyKKe, CeKIIMHA U T.I.) Pa3HOBO3PACTHBIC JIETCKO-
B3pOCJIbIE OOLTHOCTH 00yYaIOLINXCS;

»  YrpaBisTh y4eOHBIMU TPYIIIIAMHE C IEJIbI0 BOBJICUCHUST O0YUYAIOIIMXCS B MPOLIECC OOYUCHUS U
BOCIIMTAHUSI, MOTUBHUPYSI UX y4EOHYIO-II0O3HABATEJIbHYIO AESITEIbHOCTD;

»  OpraHu3oBBIBaTh IKCKYPCHH, TOXO/IbI ¥ SKCIICAUIIUH H T.IL.;

»  3amumarp IOCTOMHCTBO M HMHTEPECHl OOYYAIOUIMXCS, MOMOTaTh JETSIM, OKa3aBIINMCS B
KOH(JIMKTHOW CUTYaIlHUH;

»  OnwmpaTbcsi Ha JKA3HEHHBIH ONBIT OOYYAIOMUXCS YYETOM BOCHHTATENBHBIX 0a30BBIX
HalMoHaNbHBIX IeHHocTel (BHL);

»  OnwmpaTbcs Ha )KU3HEHHBIH OMBIT 00YJarOIIUXCsl, TIPUBOJIS ICHCTBEHHBIE MTPUMEPHI, 00pa3bl,
MeTapopsl — U3 OJU3KUX UM KHUT, (DUIBMOB, MYJIbTUKOB, KOMITBIOTEPHBIX HUTD;

>  Beicka3biBaTh CBOl MHTEpEC K YBIICUCHHUSAM, Me4YTaM, >XH3HCHHBIM IUIaHAM, HpoOjIemMam
NeTei/00yJaromuxcsi B KOHTEKCTE COJIEp KaHus yueOHOTO TIPEeIMETa;

»  IlpuBneur BHUMaHHE OOYYAIONIMXCS K TYMaHUTAPHBIM IpoOIeMaM O0IIecTBa;

»  BocnuteiBaTh y 00y4aroImuxcs YyBCTBO YBOKEHHSI K XKU3HU JIPYTUX JFOACH U )KU3HU BOOOIIIE,

»  PasBuBarh y 00ydarommxcs mo3HaBaTEIbHYIO aKTUBHOCTh, CAMOCTOSITEIIbHOCTh, MHUIIHATHBY,
TBOPYECKHE CITIOCOOHOCTH;



»  ®opmupoBaTh Yy 00y4aOIIUXCS KYJIbTYPY 30POBOTO U O€30MACHOT0 00pa3a KU3HU;

> O6marbcss ¢ oOydaromuMmucs (B auajiore), NMpU3HABaTh WX JIOCTOMHCTBA, IMOHUMATh M
MPUHUMATH UX;

»  PeanmuzoBaTh Ha ypoKax MOTHUBHUPYIOIIMN TOTEHIMAI IOMOPA, pa3pspKaTh HAMPSIKEHHYIO
00CTaHOBKY B KJIacce;

»  OmmpaThCs Ha IEHHOCTHBIE OPHUEHTHUPHI OOYYAIOIINUXCS C YI€TOM BOCIHUTATEIBHBIX 0a30BBIX
HanuoHaNbHBIX HeHHocTel (BHLI);

»  OnwupaTbCcsi Ha >KU3HCHHBIA OMNBIT OOYYAIONIMXCS, YTOYHSSI YTO OHHM YHTAKOT, YTO OHH
CIIYLIAIOT, BO YTO OHU UTPAIOT, O UEM FOBOPAT HA MEPEMEHAX, O YEM YaTSITCS B CETSX;

»  AKICHTHpOBaTh BHUMaHWE OOYYAIOIIMXCS HA HPABCTBEHHBIX MNPOOJIEMaxX, CBSI3aHHBIX C
HAyYHBIMU OTKPBITUSIMU, U3y4aeMbIMU Ha YPOKE;

»  Ilomoub 0OydYarOmUMUCS B3TJISHYTHh Ha y4eOHBIA MaTepuan CKBO3b NPHU3MY YEIOBEUYECKON
LIEHHOCTH;

»  YuuThIBaTh KYJbTYPHBIE DPA3JIU4Md OOYYAIONIMXCS, IOJOBO3PACTHBIC W HWHIUBUAYaJbHBIC
OCOOCHHOCTH JICTCH;

»  @opMupoBaTh y 00yUYAIOMUXCS TPAXKIAHCKYIO TIO3HIIMIO, CIIOCOOHOCTh K TPYAY W JKH3HU B
YCIIOBUSX COBPEMEHHOT'O MHUDA;

»  MogenupoBaTh Ha YpOKE CHTyallMd s BBIOOpa IMOCTyNKa OOydaromuMucs (TEKCTHI,
uH(porpaduka, BUACO 1 JIp.);

»  Co31aBarh JOBEPUTEIIbHBIN ICHXOJOTHYECKUI KIIMMAT B KJIacCe BO BPEMsl ypOKa.

Pabouas mporpamma 1Mo XMMUU Ha YPOBHE CPEIHET0 0OIIero oOpa3oBaHus pa3paboTaHa
Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoit
Oeneparnuny, TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS  (emepaibHOM  00pa3oBaTeIbHON
nporpammel cpennero obmero obpazoBanusi(®OIl COO), npeacraneHHbix B DepepanbHOM
rocyaapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom KoHuenmuu mpenojgaBaHus
yuebHoro mpeamera «XuMHsS» B 00pa3zoBaTelbHBIX opraHuzauusx Poccuiickoit denepanuu,
pean3yIoluX OCHOBHbIE 00pa30oBaTelbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKEeHUN «CTpaTeruu
pasBuTHs BocnutaHus B Poccuiickoit @enepanun Ha nepuon 1o 2025 roma» (Pacnopsbkenue
[TpaBurensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAET Ba)XXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanusi ydammxcsi 10-11 xiaccoB. WM3ydyenue mnpenmera,
peanu3zyeMoe B YCIOBUSAX JUGGEPEHIIMPOBAHHOTO, MPO(UIBHOTO OO0Yy4eHUs, MPU3BAHO
o0ecnieunTh 0OIIE00pa30BATEIbHYI0O U OOIIEKYIBTYPHYIO HOJITOTOBKY BBIMTYCKHUKOB ILIKOJBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOLUIMMCS YCIOBUSIM >KM3HM B COLIMyME, a
TaKXKe A MPOAOJDKEHHS OOY4eHHs B OpraHu3alusax MpodeccHoHaIbHOro 00pa3oBaHMs, B
KOTOPBIX XUMHS SABJIIETCS OJHOW U3 MPUOPUTETHBIX JUCLIUILINH.

B mnporpaMMe mo XMMUM Ha3Hau€HUE IMpeAMeTa «XUMHUS» IMOJIydaeT MOAPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJiel, CoJiepKaHus, pe3yJIbTaTOB 00y4eHHUs! U TpeOOBaHUI K YPOBHIO
MOJATOTOBKH BBITYCKHUKOB. CBHUAETEIBCTBOM TOMY SIBIISIFOTCS CJENYIOLIUE BBINOIHIEMbIE
IIPOrpaMMoOii o XUMUU QYHKIUH:

¢ nH(POPMAIIMOHHO-METOIMYECKasl, peaju3alus KOTOpoil oOecreyuBaeT TMOIy4YEeHUE
MIPEJICTAaBICHUS O LIESAX, COJAEp>KaHUU, oOIIel cTpaTeruu oOy4yeHUs, BOCIIUTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeICTBAMHU MPEeIMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQUIIS;

® OpraHu3allMOHHO-TUIAHUPYIOLIAs, KOTOpas MpPeayCMaTpPUBAET ONpeiesieHUe: MPUHIUIIOB
CTPYKTYPUPOBAHHUS M TIOCIIEI0BATEILHOCTH U3YUYEHUs Y4eOHOro MaTepuasa, KOJINYECTBEHHbIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHUK; MOJIXOA0B K (DOPMUPOBAHMIO COJEPKATEIBHON OCHOBBI



KOHTPOJISI M OLEHKH 00pa3oBaTeNbHBIX JOCTHKEHHI OO0ydarommxcs B paMKax HTOTOBOU
aTTectanuu B (hOpMe €AMHOTO TOCYJaPCTBEHHOTO IK3aMEHa TI0 XUMHUH.

[Tporpamma asst yrimyOnEHHOTO U3YYEHUS] XUMHH:

® YCTaHABJIMBAET UHBAPUAHTHOE IIPEIIMETHOE COJIEPKaHUE, 00s13aTEIbHOE JUIsl U3YUEHUSI B
pamMKax OTIENbHBIX Mpoduiel, mpeaycMaTpuBaeT pacupeesieHie U CTPYKTYpUPOBAaHUE €ro 0
KJIaccaM, OCHOBHBIM COJIEp>KaTeJIbHBIM JIMHUSIM/pa3zesiaM Kypca;

e 1aéT MpPUMEpHOE paclpeiesieHue y4eOHOro BpeMEHH, PEKOMEHAYEMOro AJisi M3Y4YECHHUS
OTJICIbHBIX TEM;

e [Ipe/iiaraeT NMPUMEPHYIO MOCIEI0BaTENbHOCTh U3YUeHHs y4eOHOro MaTepuaia ¢ y4éTom
JIOTUKU MTOCTPOCHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

e TaéT METOAMYECKYI0 MHTEpPHpeTaluio Lelel M 3aJady HU3y4YeHUs TMpeaAMeTa Ha
yrIIyOJNEHHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CPEIHEro OOIIEero
0o0pa3oBaHMs, COJCPKATEIBHON XapaKTEPUCTHKH IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHHS
OCHOBHOI 00pa30BaTeNbHOM MpPOrpamMMbl CpelHEro o0Imero o0pa3oBaHus (JIMYHOCTHBIX,
METanpeaMETHBIX, TPEIMETHBIX), a Takke ¢ Y4€TOM OCHOBHBIX BHUAOB Y4eOHO-
MO03HABATENIBHBIX ACHCTBHI 00YyUJaIOMIErocs IO OCBOCHUIO COJIEPKAHUS MTPEIMETA.

[lo BceM Ha3BaHHBIM TMO3MIMSAM B MporpaMMe IO XHUMHUU MPEeIyCMOTpEeHa
MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00mIero ooOpazoBaHus. 3a
npelneiaMu  yCTAaHOBJICHHOM MPOrpaMMON 1O XUMHHM  00s3aTenbHOM  (MHBapUaHTHOMN)
COCTaBJISIIOLIEH cosiepikaHus y4eOHOTo mpenMera « XUMUs» 0CTaéTCsl BO3MOXKHOCTh BbIOOpa €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO POHIIs 00ydICHHUS.

B coorBerctBuM ¢ KoHuenTtyainbHbiMU monoxeHusmu PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOTO U yIIIyOJIEHHOTO YPOBHEH B cucTeMe Au(depeHInPOBAHHOTO 00yUeHHUs Ha
YPOBHE CpeIHEro o0mIiero o0pa3oBaHUs XUMHs Ha YPOBHE YIIyOJIEHHOTO M3yYeHHS HAIpaBJICH
Ha peaJn3alMio TPEeEeMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM MOJYyYEHUS XHMUYECKOTrO
o0pa3oBaHMsl B paMKaX W3y4YEHHUS CIEIUAIbHBIX €CTeCTBEHHO-HAYYHBIX U XUMHYECKHX
JTUCITUIIMH B By3aX M OpraHU3alusx cpeaHero npodeccuoHaibHOro odpasoBanus. B a1oii cBs3u
U3y4YeHHUE TpeAMeTa «XUMHUS» OPHEHTHUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHe U
yIiyOJieHHEe TEOPEeTUYECKOW U TMPAKTHUYECKOM TOATOTOBKM OOYYaIOIIMXCS, BBIOPABIINX
onpeAenéHHbIi MPopMIb 00yUeHHsI, B TOM YHUCIE C MEPCIEKTUBOM MOCIENYIOMIETO MOTyYeHHS
XUMHUYECKOTro 00pa3oBaHUs B opraHu3aiusax npodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeOoBanuit ®I'OC COO x miaHupyeMbIM pe3yibTaTaM OCBOCHHS GeaepalbHON
00pa3zoBaTeNbHON MPOTrpaMMBbl CpEIHEro O0IIero oOpa3OBaHMs M3YYECHHE MpeaMera «XUuMUs
OpPUEHTUPOBAHO TAK)KE HA PEUICHHE 3a/1a4 BOCMUTAHUS U COIIMATILHOTO Pa3BUTUS 00YJArOIIUXCH,
Ha (OPMHUPOBAHUE Yy HUX OOIIEUHTENIEKTYAIbHBIX YMEHHU, YMEHUN pallHOHATH3AINH YIeOHOTO
Tpyla W  OO0OOMEHHBIX CMOCOOOB  JACSATEIBHOCTH, WMEIOIMIUX  MEXKIUCIUILUIMHAPHBIH,
HaJIMPEIMETHBIN XapaKTep.

CocraBnsiromuMu  ipefMeTra «XUMUS» HAa YPOBHE YIIyOJIEHHOTO HM3y4YEHHS SBISIOTCS
yrayOnéHnpie Kypeol — «Oprannueckas xumus» u «OOmas u Heopranudeckas xumus». [lpu
OTpe/ieNIieHuU TOJX0J0B K OTOOPY M CTPYKTYpPHOM OpraHM3allMd COAEpXaHHUS 3TUX KypCOB B
mporpaMMme Mo XUMHHU 3a OCHOBY NpUHATH nonoxeHuss ®I'OC COO o paznuyusx 6a30BOro u
yrayOIE€HHOTO YPOBHEH U3yUESHHUS MPEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuueckas xumus» U «OOmas v HeopraHuyeckas
XHUMUSD» COCTABJISIET COBOKYITHOCTh MPEJIMETHBIX 3HAHUN M YMEHHH, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO HM3yuY€HHUS IMpeAMeTa. DTa CHCTeMa 3HAaHUU MOJIydyaeT OMNpEesIEHHOE TEOPETHUECKOe



JIONIOJIHEHUE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoibmMi  00BEM
¢axTonoruueckoro mMarepuaia. Tak, Ha yriayOn€HHOM ypOBHE M3y4deHHs IpeaMera obecreueHa
BO3MOXXHOCTh 3HAYUTEIHHOTO YyBEIHUYEHHs 00bEMa 3HAHUH O XHMMHUYECKHX DJIEMEHTaX |
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACLIMPEHMs U YIriyOJeHus NpeACTaBICHUN O CTPOCHUU
BEIIIECTBA, XUMUUECKOH CBA3M M 3aKOHOMEPHOCTSIX HMPOTEKaHUs PEAKLMH, pacCMaTpUBAEMBbIX C
TOYKHU 3PEHUS] XMMUYECKOH KMHETHKU U TEPMOJWHAMUKH. V3ydeHne nepuoanyeckoro 3aKoHa u
[lepuonuueckoil  cHUCTeMBbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBsA3b OOBACHSETCA C
TOYKU 3pEHMsI PHEPreTMYECKUX HM3MEHEHHH mpu e€ oO0pa3oBaHMM M pa3pylIEHUH, a TAKKE C
TOYKM 3pEHUS MEXaHU3MOB €€ oOpa3oBaHus. l3yueHue THUIOB pEaKIUil JOIOJIHAETCS
(dbopMHpOBaHUEM NPEACTABICHUN 00 IEKTPOXMMUYECKHUX MPOIEcCax U JIEKTPOIN3E PACILUIaBOB
U pPacTBOPOB BellecTB. B Kypce OpraHm4eckoil XMMHUM INPH PACCMOTPEHUM PEaKIHMOHHON
CITOCOOHOCTH COSMHEHUHN yJIEIseTCss 0c000€ BHUMAHUE BOMPOcaM 00 dJIEKTPOHHBIX A deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIHid.

Oco0oe 3HaYeHHEe UMEET TO, YTO Ha COJEp)KaHUE KYypCOB XUMHUH YIIIyOJIEHHOIO YpOBHS
U3y4eHMs Ui KJIacCOB oOIpenenéHHOoro mnpoduis (riaaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapakTep JONOJIHEHUH K oOlIel cucTeMe NMpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeaMersl. Tak, HampuMmep, B COAEp)KaHUM TpeAMeTa I KIacCOB XHUMHUKO-(PH3UYECKOTO
npodwmiist 00IbIIOE 3HAYCHHUE OYAYT MMETh AJIEMEHTHl y4eOHOr0o MaTephasia Mo OOIeH XUMHUH.
[Ipy m3yueHuwm mnpeaMeTa B JIAaHHOM Cllydae akLEHT OyJeT chellaH Ha OOLIHOCTh METO/I0B
IO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHM U B (PU3MKE: aTOMHO-MOJIEKYJISIpHas TEOpus
(MonekynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHHS MAacChl W OSHEPTHH, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, TIPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B 10 ke Bpems B cozepkaHUM MpeaMeTa s KJIacCOB XMMUKO-OHOJIOTHYECKOro mpoduis
OonblIMi yaenabHbIN Bec OyneT UMeTh OpraHuyeckas XuMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOXHOCTB JIJIs1 60J1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpPraHU3alny KIETKH KaK
OHMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JIUMHUIbI, OCNKH, YIJIeBOAbI, HYKJICHMHOBBIE KUCIOTHI W apyrue. Ilpu stom
3HAaHUS O COCTAaBE€ M CBOWCTBAX IpeJCTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CITy’)KaT OCHOBOM JUIS M3YUEHHSI CYIITHOCTH MPOIECCOB (POTOCHHTE3A, IBIXaHUS, TTHIIEBAPEHHUSI.

B murane ¢opmupoBaHUS OCHOB HAyYHOTO MHUPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METO/I0B [TO3HAHHUS U OMBITA MPAKTUYECKOTO IPUMEHEHHs HayYHBIX 3HAaHUN M3ydeHHUe MpeaMeTa
«XuMus» Ha YriIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBS3AX C Y4eOHBIMHU
npeaMeTaMu, BXOSIIMMHU B COCTAB MPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAayYHBIE TIPEIMETHI»,
«MaremaTtuka u nHpopMaTHKa» U «Pycckuil S3bIK U JTUTEpATypay.

[Tpu m3yuenun yuyeOHOro mnpenmera «XHUMHUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAHHE OCHOB HAyKHM XHUMHH KakK OO0JIaCTH
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKOW NEATEIFHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. Pemienue 3Toi 3agaun Ha yriyOJIEHHOM YpPOBHE W3YyYEHUS
npeMeTa MPEeAnoiaraeT peain3aluio TaKuX IeNel, Kak:

e (QopMupoBaHUE MPEACTABICHUI: O MAaTEPUAIBHOM €JMHCTBE MHUPA, 3aKOHOMEPHOCTAX H
MIO3HABAEMOCTH SBJICHUN TNPUPOJABI, O MECTE XUMHHU B CHUCTEME ECTECTBEHHBIX HayK H €&
BeAyIIel PO B OOECIIEYCHHWH YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA: B PEUICHUH IPOOIIEM
HKOJIOTHYECKOM, IJHEPTETHUECKON M MUIIEBOI 0€30MacCHOCTH, B Pa3BUTHU MEAHMIIUHBI, CO3aHUN
HOBBIX MAaTepHalioB, HOBBIX HCTOYHHKOB DJHEPruM, B OOECHEYCHHHM pPalMOHAIHHOIO



IPUPOONOIL30BAHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKU 0OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/10pPOBBIO M IPHUPOTHOMN CPEIC;

® OCBOEGHME CHCTEMbl 3HaHUH, JeXalluX B OCHOBE XUMHMUYECKOW COCTaBISIOLICH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa: (pyHIaMEHTAIbHBIX TOHSATHHA, 3aKOHOB U TEOPUN XUMHH,
COBPEMEHHBIX IPEJCTABICHUNH O CTPOSHUM BEILECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM, HAaJMOJIEKYJISIPHOM, O TEPMOAMHAMUYECKUX U KHHETHUECKUX 3aKOHOMEPHOCTSIX
NPOTEKaHUS XUMHYECKHX PEaKIHid, 0 XUMHYECKOM PaBHOBECHH, PAaCTBOpPAaX W JHCIIEPCHBIX
cucreMax, 00 OOIMX HAYYHBIX IPUHIUIIAX XUMHYECKOTO TIPOU3BOJICTBA;

e (QopmupoBaHue y OOyYalOmUXCS OCO3HAHHOTO TIOHUMAaHUS BOCTPEOOBAHHOCTH
CHCTEMHBIX XMMHMYECKHX 3HAHWUU JJIs1 OOBSCHEHUS KIIIOUEBBIX HUJCH M MPOOJieM COBPEMEHHOM
XUMHH, A7 OOBSICHEHUS U NPOTHO3MPOBAHUS SBICHUH, HUMEIOIIUX €CTECTBEHHO-HAYUHYIO
IPUPOY; TPAMOTHOTO PELIeHHs IPoOJIeM, CBSI3aHHBIX C XMMMEHN, IPOrHO3UPOBAHMSI, aHaIM3a U
OLIEHKU C TIO3MILIUH SKOJIOTUYECKOI 0e30MacHOCTH MOCIEICTBII OBITOBOIM M MPOM3BOACTBEHHOM
JEeSITEIbHOCTH 4YEJIOBeKa, CBA3AHHOM C XMMHUYECKMM IPOM3BOJICTBOM, HCIOIB30BAHUEM U
nepepaboTKO BELIeCTB;

e yrayOJieHWe TMpeICTaBICHUH O HAyYHBIX METOJAX IIO3HAHUSA, HEOOXOMUMBIX JUIs
npuoOpeTeHUs] YMEHUN OPUEHTUPOBATHCSI B MUPE BEILECTB U OOBSICHEHUSI XUMUYECKUX SIBIICHUH,
UMEIOIUX MECTO B IPUPOJIE, B IPAKTUYECKOMN EATEIILHOCTH U TOBCETHEBHOM KU3HU.

B mutane peanuzanmuy MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOMIMX (DYHKIHIA
[EJIOCTHOM CHUCTEMBI CPEIHEro OOIIero 0O0pa3oBaHMs MPH W3YUEHHH IMpeaMeTa «XUMHs») Ha
yri1yOJI€HHOM YPOBHE 0COOYIO aKTyaabHOCTh IPUOOPETAIOT TaKHUE LENU U 3a]1a4H, KakK:

® BOCTIUTaHUE YOSKAEHHOCTH B IMIO3HABAEMOCTH SIBJICHUI TPUPOBI, YBAKEHHUS K TPOLIECCY
TBOpPYECTBA B 00JIACTH TEOPETUUYECKUX U MPUKIATHBIX UCCIEAOBAaHUI B XUMHUHU, (OPMHUPOBAHNE
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;

®pa3BUTHE MOTUBAIMM K OOYYEHHUIO M IO3HAHMIO, CIOCOOHOCTEH K CaMOKOHTPOJII U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS O0OIIEYETIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE M03HABATEIbHBIX UHTEPECOB, NHTEIUIEKTYAJIbHBIX M TBOPUECKUX CITOCOOHOCTEMH
oOyuaromuxcsi, (OpMUPOBAHUE y HUX CO3HATEIBHOIO OTHOLIEHUS K CaMooOpa3oBaHHUIO U
HENPEepPhIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEIIHOW NMpoQeccHOHaNbHON M O0IIEeCTBEHHOM
NesITeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M MOTPEOHOCTU B 3J0POBOM
o0pase XHU3HH;

e hopMupoBaHHE YMEHMH M HaBBIKOB Pa3yMHOIO IPUPOAONOIb30BAHUS, pPa3BUTHE
9KOJIOTUYECKOM KYJIbTYpbl, NPUOOpPETeHUE OIbITa OOIIECTBEHHO-TIOJE3HON 3KOJIOrMYecKOn
JeSITeTbHOCTH.

OOmiee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I W3YYEHUS XMMHU Ha YIIIyOJEHHOM YpOBHE
cpenHero oOmiero odpazoBaHus, cocraBiseT 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B
Hezeno), B 11 kimacce — 136 yacos (4 yaca B Hezlemio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHUYECKUX COCTUHEHUI.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIH). THUIbI epeKkphIBaHMUs aTOMHBIX OopOUTaleil, 6- u
n-cBsi3u. OnuHapHas, NBOWHAas W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIax
OpraHnyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKJIeo(puiIe U AeKTpoduIe.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUeHHUE TEOPUU CTPOCHHUS OPraHUYEeCKUX COEAMHEHUH.
Monekynspusie U CcTpyKTypHble (Qopmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. M3omepusa. Buuabl wu3omepum: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MONEKylnax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBnenue o kinaccudukanuu opranndeckux Bemiects. [lonsTue o GyHKIIMOHATHLHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHUYecKUX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTJIEIbHBIX NIPEACTaBUTENICH.

OcobOennoct W KilaccuuKalus  OpraHudyeckux  peakiuil.  OKuCIHTETBHO-
BOCCTaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKONH XUMUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INPEBpAlllCHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMonorudeckuii psii aakaHoB, oOmiast ¢popMmysa, HOMEHKJIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opbutanei yriepoaa, 6-cBsa3b. OU3NUECKUE CBONCTBA AJIKAHOB.

XVMHYeCcKUe CBOWCTBA AJIKAHOB: PEaKLMU 3aMEIICHUs], N30MEPHU3aLUH, JEerUIpUPOBaHUS,
IUKIU3alluy, THpOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O0mas GpopmMyna, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOEHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuii psi aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKeHOB, SP°-THOPHIM3AlMs aTOMHBIX opOuTaneif
yriepoja, 6- u n-cBsizu. CTPpyKTypHasi U TeoMeTpuueckast (IMc-TpaHc-) nzoMmepus. Ousznueckue
CBOMICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOEAVHEHHS, 3aMEIIECHUS B O-
IIOJIO)KEHUE TIpU JBOMHOM CBA3M, NOJUMEpPU3ALMU U OKucieHus. lIpaBuno MapkoBHUKOBa.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U TPUMEHEHHUE aJIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XMUMHUYECKHX CBOWMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMM U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBsA3b. KauecTBEHHbIE peaklMM Ha TPOiHYH CBs3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa ¥ U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBoilcTBa apeHOB. XHMMHYECKHE CBOMCTBA OEH30/1a M €ro rOMOJIOTOB: pEeaKIUH
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE HA MpUMEpE AIKWIBHBIX paJlKajoB, KapOOKCHUIbHOM, T'MAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

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

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

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

OKCHepUMEHTAJIbHbIE METOJbl H3y4YeHHUs BELIECTB M MX IpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3aMMOJEICTBHE aleTHJeHa C aMMHAuyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXEHUE YIiepojia U BOJAOPOJa B OPraHUYECKHX BEIIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IjjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYJ
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
duznyeckue CBOICTBAa NpPENENbHBIX OJHOATOMHBIX CHUPTOB. BomopomaHbie CBSI3W Mexay
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakius Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHONIA M METaHOJa Ha OPraHU3M YeJIOBEKa.
CrniocoOblI 1osTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



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

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMELICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

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

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3MYECKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepuss u HoMeHKiarypa. (DHU3WYECKHEe CBOCTBAa OJIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKANU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCTOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTHYECKMX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraButenu BhICIIUX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue U XUMHUECKUE CBOMCTBA: THAPOIN3 B KUCJION U MIEIOYHOU Cpeie.

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

MBpBLTa KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIFOKO3Bl:  PEAKIMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJAETMJHON TIpYI, CIOHPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONINE aucaxapuibl. ['maponus aucaxapunoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJW3, KaUeCTBEHHAash PEeaklus C HOJOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: THAPOIIN3, MOTydeHHe d3(PpUpoB 1emTton03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTAIbHbIE METO/Bl M3YyYEHHs BELIECTB M WX IMPEBPAIICHUI: paCTBOPUMOCTH
pa3IMyYHBIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAaHOJIA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anbpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(1l)), peakius rimmnepruna
¢ rugpokcuiom menu(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJICHCTBUE
pacTBopa rioko3bl ¢ runapokcugom meau(ll), BzaumoaeiicTBue kpaxmaiia ¢ MOJOM, pEIICHUE
SKCIIEPUMEHTANBHBIX 33/a4 10 TeMaM «Crupthl U (eHoinbly, «KapOoHoBbIE KUCIOTHI. CI0KHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
oOmiast ¢opmyna, u3oMepus, HOMEHKIAaTypa U (pu3mdeckue cBOWCTBA. XMMHUYECKOE CBOMCTBA
anrM(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACHUCTBHE MEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTHieckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIMSTHUE TPYII aTOMOB B MoJieKyje aHuinHa. OCOOEHHOCTH XMMUYECKUX CBOWCTB aHWIJIMHA.
KagectBennple peakunyn Ha aHwinH. CrocoOBl MONydeHHs] W MPUMEHEHHE amu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
AMUHOKMCIIOT: TJIMUMH, aJlaHuH. DPU3ndecKkue CBOMCTBA aMUHOKHCIIOT. XMMHUYECKUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
MENTUI0B.

benku kak npupoansle nonumepsl. llepBuuHas, BTOpUYHAs W TPETHUYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalus OCNIKOB IMPU HAarpeBaHMUHM, [[BETHbIC peaKIUH Ha OCNIKH, pelIeHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

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

[TomumepHbie MaTepHabl. [Inactmaccel (mosnmaTUIIEH, MIOJIMIIPOTINJIEH,
MOJIMBUHUJIXJIOPU], HOJIUCTUPOIL, MOJINMETUIIMETAaKpUIIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

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

Bonokna: HaTypanpHbIE (XJIOMOK, IIEPCTh, HIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKcrepuMEeHTaIbHBIE METOJIbI M3YYEHHUS BEIIECTB U UX MpEBpAIllEeHUN: O3HAKOMIIEHUE C
oOpa3liaMd TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB pEaKlUU U/WUIN UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYECKOT0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBONCTB WM CIIOCOOOB MOJTy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanmzanus MexnpeaMeTHbIX CBA3CH NMPU M3YYEHUH OopraHvdeckord xumuu B 10 kiacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX IMOHSATHH, TaKk U
MOHSATUM, TPUHATHIX B OT/EIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHSATHS: SBJICHHWE, HAyYHBIA (aKT, TUIMOTE3a, TCOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BeNIecTBa, (PU3NYCCKUE BEITHYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

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

['eorpacdusi: mose3Hble HCKOMAaeMble, TOTLIHBO.

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

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemMenT. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUECKHE YPOBHM U TOIYPOBHH. ATOMHBIE
opoutanu. Knaccudukaius XUMHUECKUX 3JIEMEHTOB (s-, P-, d-, f-amementsl). Pacmpenesnenue
DIIEKTPOHOB TIO AaTOMHBIM OpOUTaNsIM. DIEKTPOHHBbIE KOH(QUTYpAllUd AaTOMOB JIIEMEHTOB
NEpPBOro—4eTBEPTOrO0 MEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHUH, JIIEKTPOHHbIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonuueckuii 3akoH u llepuomnueckas cucremMa XumMuyeckux d3emMeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanyeckoil cHCTEMBI XHUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOHBIX BEIIECTB MO TPYIIaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneena.

XuMuueckasi CBsI3b. BUIbI XMMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYECKasl.
Mexannu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHeprus
U JuInHA CBA3U. [[oaspHOCTH, HAIIPAaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIECHTHOM CBsA3U. KpaTHble
cBs3u. BogopoaHas cBsi3b. MeXMOIEKyIIIpHbIE B3aUMOICCTBHSL.



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

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

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

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

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

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

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

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

OnektponuTnueckas auccouuanus. CuibHble W crnabble  3neKTpoauthl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1enouyHas. BogopoaHbiid
nokazarensb (pH) pactBopa. ['unponus coneil. Peakiiuu noHHoro oomexa.

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

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

Heopranuyeckasi Xumus.

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

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

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



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcUAbl U
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbhuasl. Okcua cepoi(IV), oxcun cepui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOIXydeHHs, (PU3MUecKHe U XUMHYECKHE
cBoMcTBAa. AMMHMaK, HUTpuIbl. OKcHIbl a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxaenne B mpupoje, crnocoObl ModydyeHUs, (U3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XUMHUYECKHE CBOWMCTBAa MPOCTBIX BeHIECTB, oOpa3oBaHHBIX yrieponoMm. Oxkcupn yraepopa(ll),
okcup yriepona(lV), yrompHas kuciota U €€ coiu. AKTUBUPOBAHHBIA YIojib, aJcOpOIUs.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €TI0 COSAUHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(I1V), kpeMHUEBas KMCIOTa, CHIIMKATHI. [I[puMeHeHne KpeMHUS U €Tro
coenuHeHuil. CTEKIO0, ero Mojly4eHue, BUAbI CTEKIIA.

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

DNEKTPOXUMUYECKUNA PpsiJl  HampsDkeHUH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPIHUsl, AeKTpomeTautyprus. [lonsarue o koppo3uun
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamuioB [A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBA, NPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

Ob6mas xapaktepuctuka MetamnoB IIA-rpynmer [leprogudeckoit cUCTEMBI XUMHYECKHX
AJIEMEHTOB. Maruuii W KajblMid: mojydyeHHe, (U3MYECKMe U XHMMHUYECKHE CBOMCTBa,
MPUMEHEHHE IPOCTHIX BEIECTB U X coeTuHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AnIOMUHUI: TIONydyeHue, GU3NYECKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHble CBOICTBa OKCHJAa M THUAPOKCHIA ATOMHUHMS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mNoOouHblXx mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®uznyeckue U XMMUUYECKUE CBOMCTBA XpoMa U €ro coequHeHui. OKCuapl U THAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbl U AMXPOMATHI, UX OKHUCIUTEIHHBIE CBOWCTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

®u3nueckue MW XHMMHYECKHE CBOMCTBA MapraHiia M €ro COeIMHEHHMH. Baxuenmme
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranmna(VII). [lepmanranar kamnus,
€r0 OKHUCIINTENNbHBIE CBOWCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(Ill). [lonydyenne u npuMeHeHUE kKeje3a U ero CIJIaBoB.

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

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero CoeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKIMU «MeTaibl M CIUIaBbl», B3aUMOJEHCTBHE ILEJIOYHBIX M UIIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJA M KaTHOHBI METAJIOB, B3aMMOJICHCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUE SKCIEPUMEHTANBHBIX 3aa4 10 TeMaM «l'anoreHsi»,
«Cepa u e€ coenuHEHHS», «A30T U Gochop U UX COeTUHEHUD», «MeTaluIbl TIaBHBIX MOATPYII,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE O HAayYHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCTB (Ha MpUMEpe MPOM3BOACTBA aMMHUaKa, CEPHON KHUCIOThI, MeTaHoMa). [IpoMbIineHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuna uCmonb30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

X¥MHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBku. Ponb xuMuu B oOecrieueHun
MUINEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs MIPETapaToB OBITOBOM XMMHUH B MIOBCEAHEBHOMN KHU3HU.

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

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. Marepuaiibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérter: mMaccel BemiecTBa WM 00bEMa Ta3oB MO WM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIECTBA) IMPOJYKTOB pPEAKIMH, €CTH OJHO M3 BEIIECTB HMMEET IpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa PEaKIUU, €Cd OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJM BBIXOJA MPOJIYKTAa PEAKIUH OT TEOPETHUYCCKHU
BO3MOYKHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK Y MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KIacCu(UKAUs, TEePUOIUIHOCTh, HAOIIOJEHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHDP, MaKpOMHUp, aTOM, D3JEKTPOH, IMPOTOH, HEHTPOH, HWOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, oOpraHm3M, OJKocucTema, Ouocdepa, MeTaboIM3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpaduisi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SHUCTBEHHOE ITPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBILUIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, 3JICKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.
IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHWS ITPOITPAMMBI 110 XMMHWKU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM € CHCTEMHO-AEATENbHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS INpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero ooOpa3oBaHuUs
BBIJIEJICHBI CJIEIYIOIINE COCTABISIONINE: OCO3HAHUE 00YUaIOIIMMKCS POCCUMCKON I'paX/1aHCKON
UJIGHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENENICHUIO;
HaJIM4Me€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb U  CIOCOOHOCTh  OOydaromuxcs
PYKOBOJICTBOBATHCSl MPHUHATBIMH B OOIIECTBE MpaBHJIAMH M HOPMaMH TIOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, SKOJOTHUYECKON KYJIbTYpbI; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH )KU3HEHHbIE
TUIaHBI.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHHUS NpenMeTa «XHUMHUS» OTPaXKaroT c(OPMHUPOBAHHOCTD
OTbITa [MO3HABATENBHON U MPAKTUYECKOM JEeATENIbHOCTH 00yUaroluXcs B MPOIEcce peann3auu
00pa3oBaTenbHON JAESTEIHHOCTH.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OTIbITA MO3HABATEIbHON U MPAKTHUECKON JEATEIbHOCTH 00YUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM 1eATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpaKaaHCKOro BOCIIMTAHMS:

0CO3HAHMsI O0YYAIOLMMHUCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3INYHbIX BUJIOB YUEOHOH N€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMHU;



YBa)XEHUsI K IPOLIECCY TBOPYECTBA B OOJIACTU TEOPUM U MPAKTUYECKOTO MPUIIOKECHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh pPEe3ylbTaT NJTUTEIbHBIX HAOIIOACHHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IMIOJYYEHUUM U MOCIEAYIOUIEM AaHAJINA3E
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKHM CBOHUX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHMS MOCIEICTBUN MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe30macHoro o0pas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOrofieHus MpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HH, B TPYAOBOM JEATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOrO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCJIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS AIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEILCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pELICHWU MPAKTUYECKUX 3a/]ad COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIEC Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaraM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHAYAJIHHOW TPACKTOPHUH OOpa3oBaHUS,
Oynyuieit mpodeccun U peanuszanuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U MOTpeOHOCTEeH 00I1IeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIe KaK MCTOYHHKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOieM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOM CpPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH MCITOB30BAHUS JOCTIKCHUM XUMHUU JJIS PEIICHHS] BOTIPOCOB
PaIMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTHUBHOTO HENpPUSATHS NEHCTBUM, MPUHOCIIIMX BPEI OKPYKalollled MpUpOIHOM cpene,
YMEHHsI TIPOTHO3UPOBATH HEOIArONPUSATHBIC KOJOTHMUYECKUE MOCIEACTBHS MPEAPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYHs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HaNpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;



7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO pa3BUTHS HAyKu U
00LIECTBEHHON IIPAKTHUKHY;

MOHUMAHUSA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs e€ poiau B (OPMHUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO Mpe/ICTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE MPHUPOJABI M YEIIOBEKa, B MO3HAHWH MPHUPOJHBIX 3aKOHOMEPHOCTEH WU
peleHn: mpodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH JJIs COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH TII00ATBHBIX MTPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHU  MEIHIIMHBI,
o0ecreueHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)K0T0 4iieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAy4YHBIX ()aKTOB M UMEIOIIHUXCS JaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELICHUs Ipo0OieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON eI TENIbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM CcaMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH TI0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix chepax mnpodeccHoHanbHOU
JESITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIEe pe3yNbTaThl OCBOCHHS MPOTPAMMBI MO XMMHHM Ha YPOBHE CPEIHEro
o01m1ero o0pa3oBaHUs BKIIOYAOT:

3HAYNUMBbIC JIA q)OpMI/IpOBaHI/IH MI/IpOB033peHI/I5[ 06yqa101111/1xcz MG)KJII/ICIII/IHJ'II/IHapHBIG
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAOIIME [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMA, Hay4HbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHITH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpPCaJbHBbIC Y4YeOHBIC IEHCTBHUS B TIO3HABATEILHOW U
COLIMATILHOM TTPaKTHKE.

MertanpeIMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH YYCOHBIMU
II03HaBaTCJIIbHBIMU, KOMMYHI/IKaTHBHI)IMI/I nu peFYJ'IHTI/IBHBIMI/I HeﬁCTBHHMH.



ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBHS

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONpEACIATh LEIU JEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKCHHS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENISIMU;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUW MPUEMBI JIOTMUECKOTO MBILUICHUS: BBIJEIATH
XapaKkTepHble INPU3HAKK IIOHATHMM W YCTaHAaBIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOLLUE MTOHATUSA AJIs1 OObSICHEHUSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIS KJIacCU()UKALMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbIE, II0 aHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B pacCMaTpUBAEMbIX SIBICHUAX, (OPMYIMPOBAThH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTh B IPOLECCE MO3HAHUS HCIIOJIb3YyEMbIE B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (OopMyna, YypaBHEHHE XUMHUYECKOM peakuuu — IpU pPELIeHUH Yy4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

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

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOPMYyITUPOBAHHBIE BOIPOCHI B KA4eCTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHUSA M INPOBEACHMS YYCHHMYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM IPOLECcca, CAMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIe0BaTeIbCKOM M MIPOEKTHOM JesITeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOAOB [TO3HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopManuu (HAy4HO-TIOMYJISIpHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHble METOAbI NpU IOHCKE M O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs1 BBITIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCIOJIb30BaTh HAyYHBIH SI3bIK B KayecTBE CpeACTBAa INpU paboTe € XUMHUYECKOH
uHpopMaLeil: MPUMEHSATh MEXIpeIMeTHble ((pU3MUecCKue W MaTreMaTW4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;



HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTHU.
KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble ﬂeﬁCTBHﬂ:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOl TeMbI B X0/1€ AHaJIOTa U/UIH JUCKYCCUH,
BBICKA3bIBaTh UieH, GOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENIHHO BBIITOJIHEHUS
peJI0KEHHON 3a1auH;

BBICTYNIaTh C IpE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOW AEATEIbHOCTH, IMOJIY4EHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO HCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOro MpoekTa, U (OpMyIHpPOBaTH BBIBOJBI MO pPe3yjbTaTaM MPOBEAEHHBIX
MCCJICIOBAHUM IMyTEM COTJIACOBAHMSI MMO3ULIUN B XO7e 00CYXIeHUS U 0OMEHA MHEHHSIMH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOATENIBHO IUIAHUPOBATH U OCYLIECTBIATH CBOIO IIO3HABATEIIBHYIO IEATEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBINOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CITOCOO MX PEIICHHs C YY4ETOM MOydeHHsI HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI TI0 XMMUW Ha yriyOJIEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHWM, BUJBI JESTEIBHOCTH 10 MOJYyYEHUI0 HOBOTO 3HAHMSI U MPUMEHEHMIO
3HAHUW B Pa3IMUYHBIX Y4EOHBIX CHUTYallUSX, @ TAaKKE€ B PEAJNbHBIX JKU3HEHHBIX CUTYalMsX,
CBA3aHHBIX C XUMHUEH. B mporpamme 1o XMMHMM IPEIMETHBIE PE3YyIbTaThl IIPEICTABIICHBI I10
roJilaM U3y4eHus.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKAIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYCHMH OPTaHUYECKOM XHMHH B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECTICUCHUH YCTOMYMUBOTO Pa3BUTHS YEJIOBEUECTBA B
peltieHun mpooJieM IKOJIOTHYECKOM, YHEPreTUUECKOW M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEAWIIMHBI, CO3JaHHH HOBBIX MAaTEpPHAIOB, HOBBIX HMCTOYHHUKOB HHEPrHUH, B OOECHEUYECHUU
paIroHaIbHOTO TPUPOIONIONH30BAHMS, B (DOPMUPOBAHUHM MUPOBO33PEHUS M OOIIEH KYyIbTYpHI
YyelloBeKa, a TakKKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3/I0pOBbIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHUYECKMX 3HAHUM, KOTOpPAs BKIIOYAET: OCHOBOIIOJATAOIINE
MOHATUS — XUMHYECKHI DJJIEMEHT, aToM, SApO M 3JCKTpOHHAas o0ojiouka aroma, s-, pP-, d-
aTOMHBIE OpOWTAM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUAM3aIUs aTOMHBIX
opOuTaned, HMOH, MOJIEKYJla, BaJEHTHOCTb, JJIEKTPOOTPULATENBHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBs3b, MOIIb, MOJISIpHAas Macca, MOJIPHBIA OO0BEM, YIJIEPOIHBIA CKEIeT,
GbyHKIIMOHAIBHAS TPYMMa, pajuKan, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,



CKEJICTHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPaHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
U30MEphl, TOMOJIOTHUECKUH PsiZl, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIOPOA- U a30TCOIEpIKALIHIEC
OpPraHUYeCKHEe COCIUHEHHS, MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISPHBIE
COEIMHEHUS; TeOpUH, 3aKoHbl (nmepuoaunueckuil 3axoH JI. V. MenneneeBa, Teopust CTpPOCHHS
oprannueckux BemectB A. M. byrnepoBa, 3aKOH COXpaHEHHSI MacChl BEILECTB, 3aKOH
COXpPaHCHHMS W TIPEBPAIICHHS] DSHEPTUM TPH XUMHYECKHX pPEAKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PCHUECKHE 3HAHUS, JIeXKAIIUe B OCHOBE MOHUMAHUS
OPUYMHHOCTA U CHCTEMHOCTH XUMHYECKHX SBJICHHM;, TMpEACTaBICHUS O MeEXaHHU3Max
XUMHYECKHX peaklUui, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKAHUs, O B3aWUMHOM BJIHMSIHUM aTOMOB W TPYIIII aTOMOB B MOJIEKYyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dakromornueckne CBEIEHUS O CBONCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30aCHOM UCIOJIb30BaHUU BAKHEUITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TPAKTHUYECKON JeATeNbHOCTH YEJIOBEeKa, OOIIMX HAY4YHbIX MPUHIHUIAX XUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOJa, IepepabOTKu HePTH);

c(OpMHUPOBAHHOCTh YMCHHIA: BBISBIIATh XapaKTePHBIC MPU3HAKN TOHATHUN, YCTAaHABIIUBATh
UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOILIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOSHUS U
CBOICTB OPraHU4YEeCKUX COCTMHEHUII;

c(OpMUPOBAHHOCTh YMEHUI:

HCIIOJIb30BaTh XMMHYECKYIO CHMBOJIMKY JUUISI COCTABIICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKENIETHBIX) (POPMYIT OpraHUYEeCKHX BEIIECTB;

COCTaBISITh ypaBHEHUS XHMHUYECKUX pEaKUMid UM  pacKpplBaTb HUX  CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  IMOCPEICTBOM  COCTABICHHS  AIIEKTPOHHOTO
OayaHca JTHUX pEaKlWW, peakuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUII;

W3TOTaBIMBATh MOJIEIM MOJEKYJI OpPraHMYECKUX BEIIECTB Ui WJUIIOCTPAIlUM  HX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHHUH: yCTaHABINBATH MPHHAICKHOCT U3YICHHBIX OPraHUIeCKIX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONMpeAeNEHHOMY KIIAcCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 1o cuctemarnyeckoil HomeHknatype (IUPAC) u nmpuBoauTh TpUBHANBLHBIE HAa3BAHUS
JUIE  OTACTBHBIX MPEJICTABUTENICH OPraHMYECKHMX BEIIECTB (ITHJIEH, AaleTUJICH, TOJYO,
TJIMIEPUH, OSTWICHTIUKONb, (QeHoN, (OpMaIbICTHA, AaleTalbJeru]l, AaleTOH, MypaBbHHAsS
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBas, OJEWMHOBAas, MAJIbMHTHUHOBAS KHUCJIOTHI, TIUIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUITUH, TUBUHUII, U30MPEH, XJIOPOTPEH, CTUPOI U APYTHUE);

c()OPMHUPOBAHHOCTh YMCHHS OTMPEICIATh BHUJ XHMHUYECKOW CBS3M B OPraHUYECKHUX
COeMHEHUSX (KOBaJICHTHAS! 1 HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHSI NMPUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHMYEeCKHX
BeriecTB A. M. bytiepoBa st 00bsCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTEepHU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUEe U
XUMHUYECKHE CBOMCTBA THITMYHBIX MPEJCTABUTENEH pa3INIHBIX KIACCOB OPTAHUYECKUX BEIIECTB:
QIKaHOB, IHWKIIOAIKAHOB, AJIKCHOB, AJKAJHECHOB, AJIKMHOB, apOMaTHYECKUX YIIEBOJIOPOIOB,
CITUPTOB, AJIBJICTHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX M CJIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOECTMHEHUH 1 aMUHOB, aMHHOKHUCIIOT, OEITIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKAY HHMH YypPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKINIA C UCTIONB30BaHUEM CTPYKTYPHBIX (GOPMYI;



c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAAThb Ha KOHKPETHBIX IIpUMeEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTU MU THIIA
KOBaJIEHTHOM CBSI3HU (OG- U T-CBA3M), B3aUMHOI'O BIMSHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro mepepadOTKU W TMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB EPepadOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O eCTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUS — HAONIOIEHUH, W3MEPEHUH, MOJCIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATDH 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O00O0O0IIEeHHe, CHUCTEMAaTH3alMiO, BbISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl H3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
OpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO
OpPraHUYECKON XUMUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SIBICHHUM, HMEIONINX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKJICHUIO XMUMUYECKOW (HOpPMYIbI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AaHATU3UPOBATH M OLEHUBATh C MO3ULIUN
9KOJIOTHYECKON 0e30MacHOCTH IMOCIEACTBUS OBITOBOM W TMPOM3BOJICTBEHHOW AESITENHLHOCTU
YelOBeKa, CBSI3aHHOW C MepepaOOTKON BEIIeCTB, MHCIOJb30BATh IOJYYCHHbIE 3HAHUSA IS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHMN: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOJUTH XMMHUYECKUN
HKCIEPUMEHT (TIOJIyYe€HHE U U3yuyeHHE CBOMCTB OPraHNYECKUX BEIECTB, KAUYECTBEHHbIE PEAKLIUU
YIJIEBOAOPOAOB Pa3IMYHBIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYECKHX BELIECTB,
pelleHre DHKCIEpPUMEHTaJIbHBIX 337ad 10 paclO3HaBaHUIO OPraHWYECKUX BEIIECTB) C
coOnrofeHreM TMpaBuwil  0e30mMacHOro  oOpalleHuss C  BeleCTBaMU U JJaOOpaTOpPHBIM
o0opynoBaHue™M, (opMyIUpOBaTh I€JIb HMCCIEIOBAHUA, NMPEICTABIATh B pa3iIu4yHON (opme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUM:

coOnroaaTh IMpaBWila HKOJIOTUYECKH II€JIECO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMU
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON Cpenbl U
JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOIO JEWCTBUS Ha KHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch rmoka3areins [1/1K;

aHAJTM3UPOBaTh  1IE€JIECOO0PAa3HOCTh  MPHUMEHEHHS  OpPraHWYEeCKMX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUS] COOTHOILIEHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi HH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uHpopMalrio, nepepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHON y4eOHOU
3aga4en.



11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOopraHudecKas XUMHD»
OTpaXkaroT:

c(OPMHUPOBAHHOCTD MPEJCTABICHUNI: O MaTEpUAIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTAX
Y II03HABAaCMOCTHU SIBJICHUM NPUPOIBI, O MECTE U 3HAYCHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poJii B 00ECIEYeHUH YCTOWYMBOTO PAa3BHUTHUS, B PEHICHUHU MPOOJIEM IKOJOTHUECKOM,
DHEPreTUYECKOM M THIIEBONW O€30MacHOCTH, B PAa3BUTHM MEAWIUHBI, CO3JAaHUU HOBBIX
MaTepuajoB,  HOBBIX  MCTOYHUKOB  SHEpruM, B  OOECHEYEHUH  palMOHAILHOI'O
IPUPOONOIB30BAHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YEJIOBEKa, a TAKKE
9KOJIOTNYECKU 0OOCHOBAHHOI'O OTHOILEHUS K CBOEMY 3/I0POBBIO M IIPUPOAHOMN Cperie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJIATrArOLINE
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbL, JJIEKTPOHHAs: 000JI0YKa aToMa, S-
, p-, d-aroMHBIe OpOHMTAI, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aTOMa, T'MOpHIH3aLis
aTOMHBIX OpOuWTasel, HMOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETaJJIM4YecKas, BOJOpOJHAs),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKas PEAaKUUs, PacTBOP, AJIEKTPOJIUTHI, HEJIEKTPOJIUTSHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMALUs, CTENEHb JAMCCOLMAIMM, BOJOPOJIHBIM  IIOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH dPPEKT XMMUIECKON peaKIii, CKOPOCTh XUMHUYECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBl (TEOpUsl DIIEKTPOJUTHYECKON
quccounuanuy, nepuonudeckuil 3akon /[[.M. MenzaeneeBa, 3aKOH COXPAaHEHHUs MacChl BELIECTB,
3aKOH COXPAHEHHUs U INPEBPALLEHUS SHEPIHMHM IPU XMMHYECKHUX PEaKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE NOHMMAaHUs IPUYMHHOCTH M CHCTEMHOCTH
XUMHUYECKHUX SBICHUI; COBPEMEHHBIE IPEICTABICHUA O CTPOCHHUM BELIECTBA HA ATOMHOM,
VOHHO-MOJICKYJIIPHOM M  HaJMOJIEKYJISPHOM YpPOBHSX; IIPEACTaBICHHMS O MEXaHU3Max
XUMUYECKUX PEaKUUH, TEPMOAMHAMHYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX MX
IIPOTEKaHUs, O XHMHYECKOM DPAaBHOBECHUH, pacTBOpaXx W  JHCIEPCHBIX  CHUCTEMAax;
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U 0€301MacCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTUYECKOW MAEATENbHOCTH YEJIOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTO TPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHU: BBISABIIATH XapaKTepHbIe MPU3HAKU NOHATUN, yCTaHABIUBATh
UX B3aUMOCBA3b, HUCIIOIb30BATh COOTBETCTBYIOIIME IOHATUSA IPU ONKMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYIO CHMBOJHUKY ISl COCTABIICHUS
dopMyn BEIIECTB MW YypaBHEHUM XHWMUYECKUX PEAKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/EIbHBIX BEIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AIIEMEHTOB B COEAMHEHMSIX, BHJI XMMHUYECKOM CBSI3M (KOBaJIEHTHAs, MOHHAs, METaJuInyecKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKOHN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKON peméTky, OOMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMHMUYECKHUE pEaKLUU IO PA3NIMYHBIM INPU3HAKaM (YUCILy M COCTAaBY pEarupyromux
BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, HW3MEHEHHMIO CTEleHeW OKHUCIEHHUS 3JEMEHTOB,



00paTUMOCTH, yYacTHIO Karaju3atopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPHH IS KJIacCU(UKAIINHN N3Y9aeMbIX BELIECTB U XUMHUUECKUX PEAKIINN;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpPBIBATH CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX JJIEMEHTOB IIepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenpeneeBa, UCNOIb3Yysl MOHATUS «IHEPreTUYECKUE YPOBHMY, «IHEPIETHUECKHUE MOTYPOBHUY,
«s-, p-, d-atoMHBIe OpOUTATM», «OCHOBHOE U BO30YXIEHHOE SHEPreTHUCCKHE COCTOSHUS
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOHCTB XHMHYECKHX 3JEMEHTOB U HX
COEQMHEHMH 10 nepuojaM u rpynmam Ilepuoanueckoit cucremsl . 1. MeHneneeBa, BAICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUMW: XapaKTepu30BaTh (OMHUCHIBATh) OOLIME XUMHYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATHh CYIIECTBOBAHME I'€HETUYECKOM CBS3U
MEX/1y HEOPraHUYECKMMU BEIIECTBAMU C TIOMOIIBbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
pEaKI;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEICTBOM COCTaBJIEHHS EKTPOHHOrO OajaHca 3TUX peakUui; peakuuid HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IOJHBIX M COKPAaLIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPONIN3a; peakiuil komiiekcooOpasoBanus (HoplllomoepXx yuapOTKPMIUIEKCOT KU

u



Cc(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO IUIAHUPOBaTh U MPOBOAUTH XUMHUYECKHH
HKCIIEPUMEHT (IIPOBEICHUE PEAKLUii HOHHOTO OOMEHa, MOATBEPK/ICHNE KaUeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIbI WHIUKATOPOB,
U3y4eHHE BIMSAHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM peakiuH, pelIeHue
9KCHEPUMEHTAIbHBIX 337a4 1o TemMaMm «Metauib» U «HeMeraas») ¢ coOuoleHueM IpaBuil
Oe3omacHOro oOpaleHus C BelecTBaMU U JTAOOpaTOpHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
[eNlb  HMCCIENOBAaHUsA, TMPEACTABIATh B Pa3IUYHONM (QopMe pe3yabTaThl OSKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATH UX JJOCTOBEPHOCTb;

c(OPMHPOBAHHOCTh YMEHUI: COOIIOAATh MPAaBUiA MOJb30BaHUS XMMHUYECKON MOCYION U
71a00paTOpHBIM 000pYAOBaHMEM, OOpAIIEHHs C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIMSIMHU
[0 BBINOJHEHUIO Ja0OPAaTOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIeIeco00pa3HOro
IOBEJCHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEISIX COXPAHEHHUS CBOErO 3[0POBbS,
OKpy’Karolled NpUpPOAHON cpelpl M JOCTHXKEHUs €€ yCTOWYMBOIO Ppa3BUTHUS, OCO3HABATh
OMACHOCTb TOKCHYECKOIO JAEMCTBHSI HA JKUBBIE OPraHU3Mbl OMNPEICIIEHHBIX HEOPraHUYECKHUX
BEIIECTB, TOHUMAas cMbIc nokazaresns 11K

c(OPMHPOBAHHOCTh YMEHM: OCYLIECTBIATH ILeJICHANPaBIEHHbI IMOMCK XMMHUYECKOH
UHGOpPMALlMU B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoil HMH(popManuu, HMHTEpHET M Jpyrue), KPUTHYECKH AaHAJIM3UPOBATH XHUMHUYECKYIO
uH(popMaLrio, rnepepadarbiBaTh €€ U KUCI0JIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOMI
3aJ1auen.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchbl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
https://lesson.edu.ru
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHSI OPraHMYECKUX COoeMHeHUI A. M. 8 https://resh.edu.ru/
byrneposa
Htoro no pazneny 8
Pasnen 2. Yraesonopoabt
21 [penenbHbIC YIIEBOAOPOIBI — ATKAHBI, 5 https://lesson.edu.ru
' LIAKJIOAJKAHbI
29 HenpenenbHble yriieBOIOPOIbI: aJIKCHBI, 14 1 https://resh.edu.ru/
' aJIKaJIUECHBI, aJTKUHBI
2.3 ApoMaTHyeCcKHe YTIeBOAOPOIbI (apEHBI) 8 https://lesson.edu.ru
24 [TpupoHbIE UCTOYHHUKH YTIEBOAOPOAOB U UX 4 https://resh.edu.ru/
' nepepadboTKa
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1 https://lesson.edu.ru
Hroro no pazneny 35

Pazgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust



https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/

31 Crnprat. deron 11 1 https://lesson.edu.ru
KapOoHHIbHBIC COCTUHCHHUS: AJIbACTHUIBI 1 https://resh.edu.ru/
3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 1
s¢upsl. XKupsr
33 VIIeBosIEI 9 1 https://lesson.edu.ru
Htoro no pazneny 41
Pa3nen 4. AzoTcoaepikaiye opranudeckue coelMHeHus
https://lesson.edu.ru
4.1 AMuHBI. AMUHOKHUCTIOTHI. benkn 12 1 2
https://resh.edu.ru/
Hroro no pazgeny 12
Pa3pnen S. BeicokomoJieKy/IsipHbIe COCAUHEHUS
https://lesson.edu.ru
5.1 BBICOKOMOJIEKYIISIPHBIE COEMHEHMUS 6 1
https://resh.edu.ru/
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6
11 KUIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM uudpoBbIe
Ne n/m P Konrpoabnbie IIpakTunyeckue (upp )
NporpamMmsblI Bcero o0pa3zoBartejibHbIE
padoThI padoThI
pecypchl

Paszgea 1. Teopernueckue 0CHOBbI XUMUM



https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/

Crpoenue atoma. Ilepnonuueckuii 3aKoH

https://lesson.edu.ru

1.1 u [lepuonnueckas cucTeMa XUMUYECKUX 10
anemenToB JI. 1. MenaeneeBa
12 Crpoenue BeriecTBa. MHOrooOpasue 14 https://resh.edu.ru/
' BEILIECTB
13 Dy — 20 https://lesson.edu.ru
Hroro no pazneny 44
Pa3nen 2. Heoprannuyeckasi xXumust
21 HeMeTauibs 40 https://lesson.edu.ru
29 MeTamibl 40 https://resh.edu.ru/
Hroro mo pazueny 80
Paszngen 3. Xumus u :Ku3HbL
https://lesson.edu.ru
31 Metoabl IO3HAHUS B XUMUH. XUMHUA U 12
KI3HB https://resh.edu.ru/
Hroro no pazneny 12
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136



https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/

YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

1. Epemun B.B., Kyssmenko H.E., Tepenun B.W., Jlpo3nos A.A., Jlynun B.B.. Xumus 10
KJ1acc, yaeOHuK npodunbHeIid ypoBeHb. M., [Ipocsemenue, 2021

2. Tabpuensn O.C., JIeicopa I'.I'.. Xumus 11 knacc, ydeOHMK NPOQUIBLHBIA ypoBeHb. M.,
Hpoda, 2013

3. Tabpuensn, O.C. ,Ocrpoymos, WU.I'., Beenenckas A.I'. O6mias XMMusl B TecTax, 3a7a4ax U
ynpaxkHeHusX. 11 kiace. YueOHoe mocodue 1yist 001eo0pa3oBaTesIbHBIX YUPEKIACHHIN» M.:
Hpoda, 2008.

4. Tabpuensn O.C, Octpoymos W.I'., Pemero I1.B. 3amaun mo XMMHH M CIOCOOBI MX
pemenus 10-11 xmaceer. M.: Ipoda, 2006

METOAUYECKHUE MATEPHUAJIbI IJ151 YYUTEJA
1. Tabpuensa O.C., JIpicoa I'.I'., BBenenckas A.I'.. Xumus 11 kmacc. HacTonbHast kHUTa yduTens.
M.: JIpoda, 2007

2. Tabpuensu O.C., bepéskun [1.H. KouTposiabsHbie 1 mpoBepoUHbIE padOThI 10 XUMUN

11 xmacc. bazosrii ypoens . M.: JIpocda, 2009.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[lepeueHb 351eKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP)b nonyieHHbIX K HCII0JIB30BAHUIO
IIPH pean3anuu 00s53aTeIbHONW 4acTH 00pa30BaTeIbHOM MTPOrpaMMbI

e Xwumus. 10 knacc. PI'AOY IO «Akanemus Munnpocseiienus: Poccuny;

e Xwumus. 11 knacec. PI'AOY JIIO «Akanemus Munnpocseiienus: Poccuny;

e DOP «/lomamuue 3amanms. CpenHee obOmiee oOpa3zoBanue. Xumus» 10-11 xmacc. AO
Uz natensctBo «IIpocBeienuey;

e Tpenaxep «O6nako 3HaHui» Xumusa 10 knacc (yray6nenssii yposenb) OOO»DPU3UKOH
JIa6»;

e Tpenaxep «O06naxo 3HaHu» Xumus 11 knace (yriyonenusiii yposenb) OOO»Du3ukoH
JIao»;

o Xwumusa 10-11 kmaccer. TAOY BO MI'TIY;

e DOP « caam EI'D» Xumus (Moayab 1Mo pemieHuio TpyAHbIX 3ama4d) AO M3parenbcTBo
«IIpocBemieHue»;

e Tludposoii kypc «Xumus. Yriayonennsiit yposeub» 10 kinacc ®I'AOY 110 «Akanemus
Munnpocsenienust Poccuny;

e Iludposoii kypc «Xumus. Yray6snenHsiit yposenb» 11 kmacc @PI'AOY JII10 «Akanemus
Munnpocsenienust Poccuny;

e Xwumus. Bupryansnsie naboparopssie u nmpakruyeckue padotel. DIT'BHY «M1CPOy.
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