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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojgaBaHuss y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npo@uiIbHOrO O00y4YeHHUs, MPU3BAHO OOecHeunTh O0O0IIEe00pa30BATEIBHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIIUH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NoApOOHYI0  HWHTEpIpETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB OOyYeHHUS] M TpeOOBAaHUW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4YeHHsI, BOCIUTAHUS U PA3BUTHUSI 00YUAIOMIUXCS CPEACTBAMU TIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNiesIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJEAOBATEIHLHOCTH
U3y4YeHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YYCHUS XUMHUH:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJAEpKAHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuieid, mnpeaycMaTpuBaeT



pacupesiesieHne M CTPYKTYpHUPOBAaHHE €ro I0 KjiaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 7aéT mpuMEpHOE pacnpeesieHue yueOHOro BpeMEHU, PEKOMEHTyEeMOTO JIJIsI
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO IIeJIeH U 3aJlay U3y4YeHUsl MpeIMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a peieIaMH YCTaHOBIIEHHOM MPOrpaMMO [0 XUMHUHU 00s13aTENIbHOM
(MHBapHAHTHOW) COCTAaBISIONICH coJepKaHusl y4eOHOro mpenMera «XuMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApMATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO Mpouist 00ydeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3YYEHHUS HalpaBlIeH Ha pealn3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B 31011 CBsI3UM n3yueHue npeamera « XuMHusD» OPUEHTUPOBAHO TPEUMYIIECTBEHHO Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronnxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPHiIb 00y4eHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHOro oOpasoBanus. Hapsgy ¢ 3Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BuTusl OOywaroumxcs, Ha (OPMHUPOBAHHE Y HHUX OOIIEHHTEIIEKTYaIbHbBIX
YMEHHMM, YMEHUH palMOHANIM3alMK y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocTaBisOIUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOTO H3y4YEHHUS
ABIIAIOTCSA YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH noJoxkenust GI'OC COO o paznuuusx 6a30BOro U yriry0aEHHOTO ypOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJy4YaeT OIpENeIEHHOE TEOPETHUECKOE JIONOJHEHHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHUECKOT0 MaTepHaa.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIiayOIeHUs IPeICTaBICHUN O CTPOCHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuoanyeckoro 3akoHa U llepmonnueckoid CHCTEMBl XUMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOeHUMH aroMa. XHMHUYECKas CBsI3b OOBSICHSAETCS C TOUKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue THUIIOB peakuuid JOMOJHSAETCS
dbopMUpOBaHHEM MpPEACTABICHUN 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHKE BOIPOcaM 00 3JIEKTPOHHBIX 3P (PeKTax, O B3aUMHOM BJIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeEHHOro npoduis (TJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep JOMOJHEHMM K OOIIell cucTeMe MNpeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cJelaH Ha OOIIHOCTh METOJOB TIIO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIECHUS O CTPOEHUH BEUIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJIAaCCOB XUMHUKO-
ouonoruueckoro npoduiast OONbLINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHHs] XUMUYECKON OpraHn3aliy KIETKH KaKk OMOJIOTHYEeCKON CHCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4YEHMsI CYIIHOCTH IPOLECCOB (DOTOCHMHTE3a, JbIXaHU,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU W3y4YeHHE MpenMera «XHUMHs» Ha yriIyOJE€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NOpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpEAHEro 001iero oopazoBanus (Ha 0a30BOM YPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BEeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. Pemenne 3Toii 3anaun Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPENCTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylied ponu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJIONOIb30BaHUs, B (POpMUpPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUUM XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUH AJi1 OOBSICHEHUs
KJIIOYEBBIX HMJE€H U NMpOOJIEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U



MIPOTHO3UPOBAHUS SBJIICHUA, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO peIIeHus MPo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UITMKA 3KOJIOTHYECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOU3BOJACTBEHHON JIESATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM MIPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U NIEPEPadOTKOM BEIIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHUS, HEOOXOIMMBIX
UL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JACSATEIBHOCTU U TOBCEAHEBHOM JKU3HU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE 1ETU U 3a7a4l, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMU K OOYYEHHMIO W T[IO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoO00pa3oBaHUI0O W HEMPEPHIBHOMY OOpPA30BAHHIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opMupoBaHHME YMEHMI W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHHUE OIbITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO611ee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiyOJIEHHOM
YpOBHE CpeaHero obiero oopazoBaHus, coctapisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

OJEeKTPOHHOE CTPOEHHWE aToMa YriepoAa: OCHOBHOE W BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIeH yriepoa.
MexaHnu3Mbl 00pa30BaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINA). TUNBl MNEPEeKpbIBAHHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT OpraHudeckux coeauHeHnit A.M. bytiepoBa wu
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Buuabl u30MEpUHM: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranndeckux coenuHenuid (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHUE ¢ 00pa3ilaMu OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILECTB.

YriaeBoaopoanl.

Ankanbl. ['omonornueckuil psaj ankaHoB, oOmias ¢popMyra, HOMEHKIATypa 1
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XWMHUYECKHE CBOMCTBA QJKAHOB: PEAKIUU 3aMELICHUs, HW30MEpHU3aluu,
JNETUAPUPOBAHUS, IUKIN3ALNN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B npupojie. CriocoObl NOTyYEHHUS U IPUMEHEHHUE aJTKAHOB.

[Muknoankanpl. O61mas ¢popmynna, HOMEHKIaTypa U uzomepus. OcoO0eHHOCTH
CTPOCHHSI U XUMHUYECKUX CBOMCTB MabIX (IIUKJIOMPOIAH, IUKJIOOYTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKAHOB.

Anxensl. ['oMmonornyeckuil psaj ajJKkeHOB, o0mias (Gpopmysa, HOMEHKIATypA.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJT AJIKEHOB, SP>-THOPH IM3aLIHs
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuy IPUCOCOUHEHMs, 3aMEIIECHUS B O-II0JOKEHUE IPU JIBOWHOW CBS3M,
nosimMepusanuu u okucienus. [Ipasmiio MapkoBHukoBa. KauecTBeHHBIE peakunn
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenue. IlomuMepuzanus conpspkEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIuEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHUMHUYECKUE CBOMCTBA: PEAKLIUN IIPUCOCANHEHMS, TUMEPU3ALIMU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJieKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpe aJKWIbHBIX PATUKAJIOB, KapOOKCHUIHHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHd. B3auMoaelcTBUE IUTaIOTCHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBPAILCHUI:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJlIOr€HIPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BoJOpoIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl TOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIMK 3aMEILICHUS, B3AUMMOAECHCTBHE C OPTAaHUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco6b1 mosrydenust v mpuMeHenne peromna. denondopmanbaeruaHas cMoIa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA albJACTHI0B U KETOHOB: PEAKIIUU TPUCOCAUHEHUS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIaTypa. Pu3ndeckrue CBOMCTBA
OJIHOOCHOBHBIX MPENIETbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHSATHE O MPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJIbMUTHUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpelie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mast xapakrepuctuka yrieBoaoB. Kinaccudukaius yriaeBoaoB (MOHO-, -
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupr0o3a. OU3NUEeCKUe CBOMCTBA W HaxOXJACHHE B mpupoje. GoTOCUHTES.
XUMHYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YHYACTUEM CIIMPTOBBIX U aJIbJICTUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B ipupoje u npuMenenue. [lomucaxapuasl: kpaxman,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOIO3BI: TUAPOIU3, MOdydeHue (upoB 1emutono3bl. [lonsTtue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



DKCIepUMEHTAIbHbIE METOJbl W3Y4YEHHS BEIIECTB M HUX MOpEeBpallCHUMN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TcCoaepxkale OPraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHMX aMUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BimMsHHUE Tpynm aToMOoB B MoJIeKyle aHuirHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie moauMepbl. IlepBuyHasi, BTOpUYHAs W TpEeTUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypamus OEIKOB MPU HArpEBaHHH, IIBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIINJIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHEUAIBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHUS BEHIECTB M HMX NPEBpALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, pELICHUE JKCIIEPUMEHTAJIbHBIX 3axad 1o Tteme «Pacno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/UIM MCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NP U3YYEHUH OPraHUYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIIOJCHHE, H3MEPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEJIUYUHBI, €IUHUIIBI W3MEPEHMs, CKOPOCTh, IHEPIrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpacdus: monesHbie HCKOMAEMbIE, TOTLITUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHWUS,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKHUM 3neMeHT. M3otomnbel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOneKkTpoHHbIE KOH(PUTYypaIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U llepmonnueckoil CHUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. Menaeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpartHbeie cBsa3u. BonoponaHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHNIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstne o mucnepcHeix cucrtemax. Mctuaubeie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelleHnsle n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukainus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATILHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMUYecKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHYECKUX peakmusX. TermaoBbie 3QPEKThl XUMUUECKUX PEaKIIUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpATHUMBIC peaKIuu. XUMHU4YeCKoe paBHOBecue. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmannv. Cpena BOJIHBIX PAacTBOPOB: KHCIIOTHAS, HEUTpasibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBHUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHHS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUe TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ napuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs rajgoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CLIOCOOBI MOJYYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKUEe U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxnenue B TpHUPOAE, CHOCOOBI TONy4YeHUS, (U3UUECKUE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. Haxoxxnenue B mpupojie, CHOCOOBI TMOJyudeHUs, (puUanyeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®docdop. Haxoxnenwe B mpupojie, CIOCOOBI MOMy4deHUs, (U3HYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyueckre W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOku. [IpuMeHeHre MpoCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJOM, U €T0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, crocoObl MOJNy4eHHS, (PU3HUECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000J0YeK aToMoB MeTauioB. OOrue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPI U,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amuThl OT
KOPPO3UHU.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE NPOCTHIX BEIIECTB U UX COCAUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCIAUHEHUM.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJNroMuHUI: NoydYeHue, PU3ndeckre U XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOIICTBa OKcHIA U
TUAPOKCUA AITFOMUHUA, TUAPOKCOKOMIIIIEKCHI AIFOMUHUS.



OOmasi xapakTepucTuka MeTalioB noOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKHUX SJIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIVHEHHM.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
rugpokcu bl u cou xkenesa(ll) u xxeneza(lll). [Tonydyenrne u npuMeHeHHUE Kee3a U
€ro CILIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YeHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAUIOB C BOJION (BO3MOKHO HCIIOJB30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METaJJIOB, B3aUMOJECHCTBUE THAPOKCUIOB aJIOMUHUA M IHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTUA delioBedecTBa. [loHsTHE
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3aUH XUMHUECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYeHUs] BKHEUIIMX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [[poMBINIIIEHHBIE CTOCOOBI MOTYyYEHUS METAIIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MTpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.

XyMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib Xxumum B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBuna
0€30IacCHOr0 UCIIOIb30BaHUS MMPENAPATOB OBITOBOM XMMUU B TOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepuainsl 11 dneKTpoHuKU. HaHoTeXHOMOTNA.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
MpUMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CITU OJHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBOPE, A0JIH BBIXOJIA MPOJIYKTA PEAKIUHA OT TEOPETUYECKU BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK M MOHATHH, PUHATHIX B OTICIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opranusM, 3KocucTema, onocdepa, MeTaboIm3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIE KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoIorus: XUMUYECKasi TPOMBIILUICHHOCTb, METAJUTYPIHs, CTPOUTENIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUECOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  MOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

cOOIO/IeHUs TpaBUi O€30MacHOro OOpalleHusi ¢ BEHIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIECTBUN W HENPUSITUS BPEIHBIX NPUBBIUEK (YHOTpeOIeHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIeq0BaTeNbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B PEHICHUM MPAKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYNY, JIOASIM TPyAa U pe3yibTaTaM TPYIOBOU JIEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJbHONW TPacKTOPHH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAaHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOIB30BAHUSA JOCTIKEHUW XUMHH JIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
ITOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILATD HX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(OpMHUPOBAHMN PALMOHAJIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LMBUJIM3ALMN: B €€ TyMaHUCTUYECKON HAIIPaBICHHOCTH U BAKHOM POJIN B CO3/IaHUN
HOBOM 0a3pl MaTepHAIIbHOW KyJIbTYpbl, B pEHICHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIIEUEHHUU YCIOBUMN
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSCHEHUS SBIICHUIN OKPY>KAIOIIEro Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM TpyAa B pa3iMyHbIX cepax mpodeccroHambHOM
NEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HMCIOIb3YEMbIE B XUMUHU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTa, XUMU4ecKkas (popmyia, ypaBHEHHE XUMUYECKON PEaKITun



— IpU PEIICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTHUECKHUX 3a7ad, MPUMEHSThH
Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupoBaTh LIETH U 331a4U UCCIIEOBAHUS, UCIIOJIb30BATh MTOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M MPOBEIACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB PELIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB
MIO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCA B PA3JIMYHBIX HCTOYHHUKAX MHPopMaluu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
MpEACTaBIICHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTH;

(bopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPHU MOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUYECKON
uH(popMaluen: MPUMEHATh MEXNpeaMeTHble ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBaTh UIeH, GOPMYIHUPOBATH CBOM MPEAIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMM IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONW pabOThI MO MCCICIOBAHUIO CBOWCTB
M3YJaeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
JeSATEIbHOCTD, Ompenesisis e€ Leau W 3aJadyd, KOHTPOJMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIIbCKUX 3a7ad, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 HMX pemeHus ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHaIn3a H
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUU Ha yriayOJIEHHOM
YpOBHE Ha ypPOBHE CPEAHETO 00IIero o0pa3oBaHusl BKIIOUYAIOT Clienu(pruaecKue s
yueOHOro npeameTa «XUMHUsD» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI IEHCTBUH 110
OCBOEHUIO, MHTEPIPETAMN U NMpeoOpa30oBaHUIO 3HAHUM, BUABI JIEATEIBHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHWUS M NPUMEHEHUIO 3HAHUW B Pa3IMYHbIX Yy4eOHBIX
CUTYalIMsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyAIlUSAX, CBA3AHHBIX ¢ XuMuel. B
nporpaMme IO XHMHMHM THPEIMETHBIE PE3yJIbTaTbl MPEACTABICHBI 110 TOJaM
U3YUYECHHUS.

10 KJTIACC
[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXx<aroT:



c(hOPMUPOBAHHOCTh TPEJCTABICHUN: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTepHasOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHun palMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
U IPUPOAHOMU Cpejie;

BIAJCHUE  CHCTEMOW  XUMHUYECKMX  3HAHMUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAS
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpuau3alusi AaTOMHBIX OpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukKaid, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTHYECKAasl), H30MEpPbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3axkoH J[. M. MenneneeBa, Teopus CTPOEHHUS OPTaHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalieHUs] DSHEPrUM TIPH XUMHUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBIICHUM; PEJICTABICHUS O
MEXaHM3Max XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X MIPOTEKAHMUsI, O B3AUMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA W Me30MepHBIN 3dextsi, opueHtantsl | u Il pona);
(baKkTOJIOTHYECKUE CBEACHHUS O CBOWMCTBAX, COCTaBe, MOJIYYECHUH W 0OE30MacHOM
WCIIOJB30BaHNN BAXXHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
JeATEeIIbHOCTH YeJIOBEKa, OOIIMX HAYUHBIX MPUHIIMIAX XUMUUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TEpepadbOTKH HEPTH);

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX U CKEIETHBIX) (DOPMYIT OPraHUIECKUX
BEILIECTB;



COCTaBJISITh YPABHEHUS XUMHUYECKUX PEAKIMA W PAaCKPHIBATh WX CYIIHOCTH:
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMl  MOCPEJCTBOM  COCTaBIICHUS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: YCTaHABJIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u nmpuBoauTh TpHUBHAIbHBIC Ha3BaHHS JJIA OTACIBHBIX
IpECTaBUTENICH OPraHUYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOMYOJ, TIUIEPHH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUull, aleTalbAeTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAsS, TATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XWMHYECKOW CBSI3H B
OpPTraHMYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBsA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa 115t 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENCH pPa3IUYHBIX KIACCOB
OpPraHMYECKUX BEIIECTB: AJTKAHOB, IMKIIOATIKAHOB, AJIKEHOB, alIKaIMEHOB, AJIKUHOB,
apOMaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX U CIIOXXHBIX A(DHUPOB, KUPOB, HUTPOCOSAMHECHUNH M aMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJIeBoJOoB  (MOHO-, JHM- H  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKMX PEaKIUA C MCIHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, YMCHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUNA OT
KPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOTHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJIb), CIOCOOBI €r0 EPepadOTKH U IPAKTUIECKOE
NpUMEHEHHE IPOAYKTOB NEpepaboOTKU;



c(hOPMUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWI O €CTeCTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHUSI PUMEHSIThH OCHOBHBIE ONIEPAIlU MBICIIUTEIHLHOM
NEeSATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 000OIlEeHHEe, CHCTEeMAaTU3AIUIO,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJyiee OCO3HAaHHOTO TOHMMAaHHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
MCIIOJB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIHOJb30BaHUEM (PU3UYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJHMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUYE€Thl MO HAXOXKICHUI0 XUMHUUYECKOH (HOpMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX AJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATh U OIEHUBATH
C TO3UMUMH  DKOJOTMYECKON  0e30MacHOCTH  MOCHEACTBHS ~ OBITOBOM U
MIPOU3BOJICTBEHHOH JACATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepaboTKOM BEIIECTB,
WCITIOJIb30BATh MOJYYEHHbIE 3HAHUS JJIsI IPUHSITHUS TPAMOTHBIX PEIICHHUM MpoOIemM
B CUTYallUsIX, CBI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN JKCIEPUMEHT (MOJyUYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPABHII
O0e3omacHoro oOpamieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoOu dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OILICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa KOJOTHYECKH 11e71eCO00pPa3HOT0 TOBEJACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MIPUPOJTHOM CPENbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HA JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHNYECKUX BEIIECTB, MOHMMas cMbIca nokaszaress [1/K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTAaHMYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS! PUCK-TI0JIb3a;



c(OPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIIATH IEJICHANIPABICHHBIA TTOUCK
XUMUYECKON WH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHAJIM3UPOBATh XUMUYECKYIO0 HH(OpMaIIUIO, TepepadbaThiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HeopraHmdeckas
XUMUSD» OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ W 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECHEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS M OONICH KyJbTyphl YeEJOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTaNIM, OCHOBHOC W
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPUIIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUIMYECKAsl pEIIETKA, XUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JTUCCOIMAlIMS, CTENEHb JIUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peaKkuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOJUTHUYECKON TUCCOLUUALNHU, NEPUOANYECKUN
3akoH [[.1. MennerneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3AKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIMsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUUYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHbIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJIIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMUYECKUX pEaKlHi, TEePMOJWHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MNPOTEKaHUS, O XHMHUYECKOM PaBHOBECHUHU,
pacTBOpax W JTUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOWCTBAX,
COCTaBe, MOJY4YeHUN U 0€30MaCHOM HCTOJIb30BAHUU BAKHEUIIINX HEOPTaHUUECKUX



BEUIECTB B OBITYy M MPAKTUYECKON AESITENbHOCTH YEJIOBEKa, OOIIMX HayYHBIX
NPUHIUIAX XUMUYECKOTO TPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY JUJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XMMHUYECKHUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe HA3BaHUS OTACIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOU CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
10 UX COCTaBy, XMMUUYECKHE PEAKIIMH 10 Pa3IUYHbIM PU3HAKaM (YUCIy U COCTaBy
pearupyroumux BEIIECTB, TEIIOBOMY 3(PQEKTy peakinH, U3MEHEHHUIO CTEHeHen
OKHUCJIEHUSI JJIEMEHTOB, OOpaTHMMOCTH, YYaCTUIO Karaju3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpAaTh OCHOBAaHUA W KPUTEPUM JUIsl  KJIACCHU(PUKALMH
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPHUOJUUECKOrO 3aKoHa /[,
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOr0O—YETBEPTOTrO MNEPUOIOB
[lepuomnueckoin  cucremsl  J.M.  MeHneneeBa,  ucOoyib3ys  MOHSTHSA
«IHEPTeTUYCCKHE YPOBHM», «IHEPIETUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKHUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOWCTB XMMHYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;



chOPMUPOBAHHOCTh yYMEHHUS PACKpPbhIBATh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMi MOCPEIACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa ITyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJN3d;  PEaKUIHMI
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX PEAKIMU C Y4ETOM HX DHEPre€TUUECKHUX XAPAKTEPUCTHK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEAKUUH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIeKAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIOTHI, aMMHAaKa,
oOlue HayyHble TMPUHIUINBI XUMHYECKUX TPOU3BOJCTB; I1EJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI IPUMEHSATh 3TU 3HAHUSA IIPU IKCIEPUMEHTAIBHOM MCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOMN KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro »ddexra
peaKLuu; 3HAYEHUs] BOJAOPOJHOrO IMOKAa3aTesid PaCTBOPOB KUCIOT W IIEJIOYEH C
M3BECTHOM CTEIMEHbIO JAUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA MUIM JAHO B M30BITKE
(MMeeT mpuMecH ); JOU BBIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHHUH ra30B;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPKAECHNE KAYECTBEHHOI'O COCTAaBa HEOPTAaHMYECKUX BEILIECTB, ONPEACICHUE
Cpeapl pacTBOPOB BEIIECTB C MOMOIIbIO HWHIWKATOPOB, HW3YYECHUE BIIASHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHUYECKOW PpEaKIMH, pPEIICHUE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbs»y) ¢



coOIoIcHHEeM TIpaBml O€30MacHOro oOpallleHus ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opynoBanuemM, (popMyIHpoBaTh LIETb UCCIAEA0BAHUS, PEACTABIATH B Pa3IMUHON
dbopMe  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIM3UpPOBaTh W  OIECHHMBATh WX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOJIIO/IaTh MPaBUiIa MOJb30BaHUS XUMUYECKOM
mocy/Iol M j1abopaTopHbIM OO0OpyAOBaHHEM, OOpAIICHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMHA TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JESATEILHOCTH B LEJSIX COXPAHEHUs CBOETO 3J0POBbsI, OKPYXKAIOIIEH MPUPOIHON
Cpellbl M JOCTHXKEHHMS €€ YCTOMYMBOIO pa3BUTHs, OCO3HABATh OMACHOCTH
TOKCHUYECKOTO JICUCTBUSI HA >KMBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BENIECTB, MOHMMas cMbIci nokazarens [1K;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, HTEpHET U Opyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, epepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumuu. Teopus

11 CTp oi'HI/m 0p TaHHUYECKUX COE I/IHeHI/I;I) A.M 8 bubmorexa LIOK

' P P A e https://m.eds00.ru/d69df650

bytneposa

Wroro mo pazneny 8

Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6nunorexa LIOK

' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 15 1 1 bubnnorexa [JOK

' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650

bubnmorexa LIOK

2.3 Apomatnyeckue yrieBo0pobl (apeHsbl) 8 https://m.edsoo.ru/d69df650
54 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIOB U UX 4 bubmmnoreka HOK

' nepepaboTKa https://m.eds00.ru/d69df650
2.5 l"asioreHnpor3BOAHBIE YTIIEBOJOPOAOB 3 Bubmmorexa [IOK

' P A Y AOPOA https://m.edso00.ru/d69df650

Hroro mo pasneny 35

Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHnst
3.1 Crnuptsl. ®enon 11 1 bubnmorexa LHOK

https://m.edso0.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI U

bubnunorexa LIOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubnunorexa LIOK
33 YTIeBOTE! o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
bubnunoreka LIOK
41 AMUHBI. AMUHOKHUCIOTEIL. Benkn 12 https://m.edso0.ru/d69df650
Uroro no pazneny 12
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
51 BEICOKOMONIEKYASIPHBIE COEAUHEHUS 6 bubmorexa HOK
' yp a https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
CrpocHue atoMa. [lepuoandeckuii 3aKoH
1.1 I/ITI_II)G HOaUYCCKas CHI():TelxI/l[a XHUMHYCCKHX 9 bubsmotexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1 bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHHCCKHE peaKiH 19 . 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6nunorexa LIOK
2.1 Hewmeranisi 31 . 3 https://m.edsoo.ru/2dd57f24
bubmmoreka IIOK
2.2 M 2 1 2
CTaIet 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 54
Pa3nen 3. XuMus 4 :XKU3Hb
31 Meto1bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.eds00.ru/2dd57f24
Hroro no paszneny 9
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosnun4yectBo 4yacos
Ne JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoka Bcero Konrpobrie  Ipaxririeckie o0pa3oBaTe/bHbIC Pecypchl
padoThI padoThI
[Ipenmer u 3HaYEHUE OPraHUYECKON
1 XUMUH, TIPEJICTABIICHUE O 1 bubnunoreka LIOK
MHOT000Pa3uu OPTaHUICCKUX https://m.eds00.ru/3686e6f5
COEIMHEHU I
DNEKTPOHHOE CTPOEHUE aToMa
9 yriaeposaa (OCHOBHOE U BO30YKIEHHOE 1 Bbu6mmoreka [JOK
coctosinus). BajieHTHBIE BOBMOXKHOCTH https://m.edsoo.ru/Oce6fd4c
aToMa yriepoja
XuMudeckas CBsI3b B OpraHM4ECKHUX
3 COCAMHCHMAX. MeXaHU3MBbI 1 bubnuoreka [{OK
00pa3oBaHMs KOBAJECHTHOM CBSI3H, https://m.edso00.ru/8d39f5c8
CIIO0COOBI pa3phiBa CBsI3el
4 Teopus cTpoeHHs OpraHM4YEeCKUX 1 bubmuoteka [IOK
coequHenuniit A. M. Byrneposa https://m.edsoo.ru/9e595ch8
Bunel nsomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 bu6muoreka [JOK
3¢ EKTH B MOJIEKYIaX OpraHMYECKUX https://m.edsoo.ru/b0e61661
COCIMHEHU I
[IpencraBienue o ki1accuPpUKAUN U
6 CHUCTEMAaTHYeCcKasi HOMEHKJIaTypa 1 bubnmorera LHOK

(IJUPAC) oprannyeckux BEIIECTB

https://m.edsoo.ru/c212dd21
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7 Knaccudukanus peakuuii B Bu6mumotexa [JOK
OpraHN4eCKOM XUMHH https://m.edsoo.ru/ba5706aa
8 Cucremaru3anus U 0000IICHUE 3HAHUM bubnuorexa [JOK
10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
9 dhopmyna, HOMEHKIATypa U U30MEpHs, bubnmnoreka HOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHUE MOJICKYJI
10 du3nYecKre U XMMUYECKUE CBOMCTBA bubnnorexa [IOK
AJIKaHOB https://m.edso00.ru/3137711c
HaxosxaeHue ankaHoB B IIPUPO/IE.
11 CnocoObl TTOTyYeHHS U 1T II)/IMpeHeHI/Ie bubmmorexa [IOK
i p https://m.edsoo.ru/259b0a5hb
AJIKaHOB
[ukmoankanel: oomast popmyna,
HOMEHKJIaTypa ¥ U30MEpPHsI,
12 ocobe ocyp CTpoe ’ ec bubmmorexa LIOK
HHOCTH CTPOCHHUS U XUMHUYCCKHUX
. P https://m.edso0.ru/156730d2
CBOMCTB, CIOCOOBI IOJTyYEHUS U
MIPUMEHEHHE
Pemenue pacu€THpIx 3a1a4 Ha
ompeieJICHUE MOJIEKYIISIPHON (OPMYITBI
OpPTraHMYECKOI0 BEIIECTBA 1O
13 MI;CCOBI)IM OJISIM aTOMOB 3JICMEHTOB brbmmorexa LIOK
g ’ https://m.edsoo.ru/bf84d8eb
BXO/IAIIHUX B €70 COCTaB.
Cucremaru3anus U 0000IICHUE 3HAHUH
10 TeMeE
AJIKEHBI: TOMOJOTHYECKUH psij, oOmas
P Bubmiorexa [IOK
14 ¢dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE

" NPOCTPAaHCTBCHHOC CTPOCHUC

https://m.edsoo.ru/273b0ale
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MouieKyJsl. CTpyKTypHas ¥ LIUC-TPAHC-
M30MepUs AIIKEHOB

15 du3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubnuorexa [JOK
ankeHoB. [IpaBuino MapkoBHHKOBa https://m.edsoo.ru/21069ccd
16 CriocoOsl MotydeHus: U IpUMEHEHUE bubmmoreka [JOK
AJIKEHOB https://m.edso0.ru/665dc058
[Tpaktuyeckas padora Ne 1 o Teme
17 "[TonyueHue 3TUICHA M H3YYCHHUE €T0 buomiorexa LIOK
N i | v https://m.edsoo0.ru/0941eed8
CBOICTB
Pemenne pacu€THbIX 3a1a4 HA
18 OTIpeIeNICHUE MOJICKYISIPHOU (HOPMYITBI bubmmorexa LIOK
pel YIp pMYy https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIECTBA
AJKagueHbl: CONPSKEHHBIE,
19 M30JIMPOBaHHBIC, KYMYJIMPOBAHHbIE bubmmorexa LIOK
p > KYMYIHP ' https://m.eds00.ru/04298c0a
Oco0eHHOCTH AJIEKTPOHHOTO CTPOESHHUS
20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX bubnmnoreka HOK
JIUEHOB https://m.edsoo.ru/e561253d
21 CriocoObl ToTy4eHus1 ¥ IPUMEHEHNE bubmuoreka [IOK
AITKaINECHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKUM PsiJl, o01Ias
29 (dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE bubmuoreka [IOK
Y IIPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYJI, (PU3UIECKHE CBOWCTBA
23 XUMHYECKUE CBOMCTBA aJIKUHOB bubmmorexa LIOK
https://m.eds00.ru/23493a93
24 KadecTBeHHBIC peakiiy Ha TPOMHYIO bubnmnoreka [JOK

CBs3b

https://m.edsoo.ru/7b1c48da
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o5 CriocoObI MoJTydeHUs: U IPUMEHEHUE bubmmoreka [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agau: pacu€rsl 1o bubnmnoreka HOK
YPAaBHEHUIO XUMHUYECKOU PEaKLIUH https://m.edsoo.ru/5db8e526
27 KontponbHas padota Ne 1.
ApeHBI: TOMOJIOTHUECKUHN PsijI, 001as
opMyJa, HOMEHKJIATypa.
28 gJIEKTy OHHOE U I OCTyp AQHCTBEHHOC bubmmorexa [IOK
p poctp https://m.edsoo.ru/a92a7094
CTpOEHHE MOJIEKYJ O€H30J1a U TONyoJa,
ux Qu3nvecKre cBOMNCTBa
29 XUMHYECKHE CBOMCTBA apEHOB: bubmmoreka [JOK
peaKury 3aMEIICHUS https://m.edsoo.ru/a44alae4
XUMUYeCcKHe CBOMCTBA apEHOB:
30 CaKIUHU TPUCOCTUHCHUS, OKHCIICHUE bubmmorexa [JOK
peartl P A ’ https://m.edsoo.ru/a44alaed
TOMOJIOTOB O€H30J1a
31 Oco6eHHOCTH XUMUYECKUX CBOMCTB bubnmnoreka HOK
CTHpOJIa https://m.edso00.ru/d5018a54
Pemenue pacu€THpix 3a1a4 Ha
32 oTpeieNICHUE MOJICKYIIPHOU (HOPMYITBI bubmorexa LOK
P yp pMY https://m.edso0o.ru/53461a2c
OpPraHUYECKOTO BEIIECTBA
33 CriocoObl ToTy4eHus1 ¥ TPUMEHEHNE bubnmnorexa [JOK
apeHoB https://m.edso00.ru/6f717d09
34 I'eneTrnyeckas CBS3b MEKIY
Pa3TMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB
Pacuéthl Mo ypaBHEHUSAM XHMHUYECKUX
35 peakuuii. CucteMatusaius u

0000111eHHE 3HAHUN 110 TEME
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[Tpuponnsiii ra3. [lonytHsie HeTAHBIC

36
rassl
37 KaMeHHbIi yroyib U IpOAyKThI €10 bubnmnoreka HOK
nepepadoTKu https://m.eds00.ru/69b3398b
Hedtp 1 ciocoOs1 €€ nepepaboTKy.
38 [IpuMeHeHne MpoayKTOB IepepadboTKH bubmorexa LOK
https://m.edsoo.ru/21f9de78
HedtH
39 I'enetnueckas CBSI3b MEKAY
Pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB
l"anorenonpousBoaHbIE
YTJIEBOIOPOAOB: 3JIEKTPOHHOE Bbu6moteka [JOK
40
CTPOCHUE; PEAKIUU 3aMEILCHUS https://m.edso0.ru/82b4d759
rajoreHa
JeiicTBue 1enoyei Ha
41 TaJIOTEHITPOU3BOTHBIC.
BzanmopeiicTBre quTaJOreHaIKaHOB C
MarHueM U ITUHKOM
42 Cucremaru3anus U 0000IICHUE 3HAHUH bubnuoreka [{OK
o pazzaeny "Yriaerogopoasr"” https://m.edso00.ru/20e89f22
43 Cuctemaru3zanus 1 00001IeHne 3HaHUH bubmmnoreka HOK
o pazzaeny "Yrierogopoas!" https://m.eds00.ru/20e89f22
44 [IpenenbHbIE OTHOATOMHBIE CITUPTHI
45 XUMHUYECKHE CBOMCTBA MPEAEIbHBIX bubnmnoreka [JOK
OZHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoOblI TOTy4eHUsT ¥ IPUMEHEHNE bubnuotexa [JOK

OOIHOATOMHBIX CIIMPTOB

https://m.eds00.ru/484100000000000
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[Ipoctbie 3¢upbl: HOMEHKIIATYpa U

bubnunorexa LIOK

47 HM30MepHsi, 0COOCHHOCTH (U3UYECKUX U
PITL, 0B0BC ¢ https://m.eds00.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIMPTHI:
48 STWJICHTJIMKOJIb U TJIULEPHH, UX bubmmorexa [JOK
U, . https://m.edsoo.ru/ee4d84aa
(du3nUecCKre U XUMUIECKIE CBOHCTBA
CriocoObI TTOTy4eHUsT U IPUMEHEHNE bubnmnoreka HOK
49
MHOI'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
@DeHOo: CTPOCHUE MOJIEKYIIbI,
50 (uzuveckue cBoicTBa. TOKCHYHOCTh bubmmorexa [JOK
' https://m.edso00.ru/2ce726f8
(dheHona
bubnunoreka LIOK
51 XHUMHYECKHUe CBOMCTBA (heHoIa
¢ https://m.edso0.ru/037ca5f9
59 CrniocoOsl MoTyueHus: U IpUMEHEHUE bubmmoreka [JOK
¢denona https://m.edsoo.ru/c77ddf4c
[IpakTnueckas padora Ne 2. Pemenue
53 DKCIIEPUMEHTAIBLHBIX 3a11a4 [10 TEME bubnmorexa OK
" P " https://m.edsoo.ru/fd0ced09
CnupTsl ¥ (HEHOIBI
54 Cucremaru3anus U 0000IICHUE 3HAHUH bubnuoreka [{OK
10 TEME https://m.edsoo.ru/1810cb9b
AJBAETUABI U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHHE KapOOHUIBLHOU TPYIIIIHI; bubmmoreka [JOK
TOMOJIOTHYECKHUE PSJIBI, 001I1as https://m.edsoo.ru/b139beaa
dbopMyIa, n3oMepus 1 HOMEHKIIaTypa
56 Anbaeruipl U KeTOHBI: (PU3NYECKUE but6mmorekxa [IOK
CBOWCTBA; PEAKLMHU IPUCOCIUHEHUS https://m.edso00.ru/c887425c
57 Peakiuy okHMCICHHS U KAUSCTBESHHBIE bubnunorexa LIOK

pC€aKkuuu aJIbACTUA0B U KETOHOB

https://m.edsoo.ru/a393baa9
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CriocoObI MOJTy4eHUs AJIbJICTHIOB U

bubnunorexa LIOK

58
KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NPEEIbHBIE
59 KapOOHOBBIE KUCIOTHI, 0COOCHHOCTH bubmmorexa LIOK
P ’ https://m.edsoo.ru/fecOb113
CTPOCHHMS KX MOJIEKYJI
W3omepust 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KHCIIOT, MX (DU3UYCCKHE bubmorexa LOK
pv ’ https://m.eds00.ru/700cc87b
CBOICTBa
61 XHUMHYECKUE CBOMCTBA MTPEAEIbHBIX bubmmorexa [JOK
OJITHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edso0.ru/40e6e0e9
OcobeHHOCTH CBOMCTB MypaBbUHON
62 KHCIIOTEL. MHOTOOOpa3ue KapOOHOBBIX bubmorexa OK
' P P https://m.edso0o.ru/bb31be71
KHCIIOT
OcoOeHHOCTH CBOWCTB: HEMPEAEIbHBIX
¥ apOMaTHYECKUX KapOOHOBBIX,
63 TUKapOOHOBBIX, THIPOKCHKAPOOHOBBIX bubmorexa HOK
p » THAD P https://m.eds00.ru/83a08773
kuciot. [IpencraBuTey BEICIIIAX
KapOOHOBBIX KHUCIOT
[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX bubmuoreka [IOK
64
KHUCJIOT https://m.eds00.ru/0d162d9d
65 CrniocoOsl MoNTyueHus: U IpUMEHEHUe bubmuoreka [IOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru/7c065¢9d
CnoxxHbIe 23(DUPBI: TOMOJIOTHYECKUT
66 11, o011ast popmyna, usomepus u Bubmmorexa [IOK
DA% prya, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 du3nyecKkre 1 XMMUYECKHEe CBOMCTBA bubmuoreka [{OK
a¢upoB https://m.edsoo.ru/ad6b94b2
68 KonrtponsHas padora Ne 2.
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Pemenne pacu€THbIX 3a1a4: 110
YPaBHEHHIO XUMUYECKOW PEAKIIUH, HA

69
onpeieICHUE MOJICKYIIPHON (OPMYITBI
OpPraHUYECKOTO BEIIECTBA
[TpakTuyeckas padora Ne 3. Pemenue

70 AKCIEPUMEHTAIIbHBIX 337124 110 TEME bubmmoreka [JOK
"Kap6oHnoBsie kuciaoTbl. Cl10KHbBIS https://m.eds00.ru/486671fb
a¢upsr"

71 XKupsr: crpoenne, pundeckue u bubnuorexa [IOK
XUMHUYECKHE CBOICTBA (TUAPOIIU3) https://m.edsoo.ru/a19c5b98
Oco0OeHHOCTH CBOMCTB KUPOB,

72 CoCpIKaIlIMX OCTATKH HENpPeaeIbHbIX bubmorexa [JOK

Aepram pedt https://m.eds00.ru/b0331922
KUPHBIX KHCIIOT. JKUphI B pupo;ie
MbLTa KaK COJIM BBICITUX KapOOHOBBIX

73 KHCIIOT, KX MOIOIIIEE JCUCTBHE. bu6nmorexa LIOK
IloHsTHE O CUHTETHUYECKUX MOIOIINX https://m.edso0.ru/3c566565
cpenctax (CMC)

I'eneTnveckas CBsI3b yIII€BOJOPOIOB H
74 KHUCIIOPOACOIE ncamlzz 0 FaHI/II:IeCKI/IX bubnmorexa IOK
p p p https://m.eds00.ru/56790c96
BEILIECTB

75 Pacuéthl mo ypaBHEHUSIM XHMHUYECKUX
peakuuii
Cucremaru3anus U 0000IICHUE 3HAHUH bubmuoreka [{OK

76
10 TEME https://m.edsoo.ru/f8eaf2eb
OO611ast XxapakTeprucTHKa YIJICBOJIOB U

Parcrep Y Bu6nnorexa [IOK

77 KIaccuuKalus yrieBoaoB (MOHO-, IU-

n HOJ'II/ICElXB.pI/II[BI)

https://m.edso0.ru/7a9693al
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Mounocaxapupl: (U3HUeCKrue CBOMCTBA

bubnunorexa LIOK

78
Y HaXOXJEHUE B IPUPOJIC https://m.edsoo.ru/b4bdda2d
79 IIpuMeHeHue K036l €€ 3HaUYeHUE B bubnunoreka [JOK
KU3HEIEATEIILHOCTU OpraHu3Ma https://m.edsoo.ru/5e61122d
ycaxapujpl: caxaposa, MajabTo3a U
80 faKTossap Haxox eII{)I/Ie B IIPUPOJIE U brbmmorexa [JOK
’ A PHpOL https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JHCaXapHuIoB
[Tonucaxapumpl: CTpoeHHE
81 MaK OMOJ'II;K | Q)H];)qucxne u buomrorexa LIOK
p Y v https://m.edso00.ru/72a04508
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
bubnunoreka LIOK
82 [TonsiTHEe 00 UCKYCCTBEHHBIX BOJIOKHAX
Y https://m.eds00.ru/6216e766
Pemenne pacueTHsIX 3a1a4 Ha
83 ompe/ieJICHUE J0IU BbIX0/a MPOIyKTa bubmorexa LIOK
peAt A 718 TIPOAYI https://m.edsoo.ru/7fde47ef
PEaKIuu OT TEOPETHUECKH BOZMOKHOTO
84 CucreMmaru3anus 1 0000IIeHHE 3HAHUH bubnuoreka [{OK
10 pas3aey https://m.eds00.ru/08d4364c
AMUHBI: K1accu(UKaIus, CTPOCHHE
85 MOJIeKYJI, o011ast popMyiia, u3omepus buomrorexa LIOK
yat, oo PMY I, Up ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa U (PU3HUYECKUE CBOWCTBA
86 XUMHUECKHe CBOICTBA ann(paTHUIECKUX bubmmnoreka HOK
aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWIIVH: CTPOCHHE AHWINHA,
87 0COOEHHOCTH XUMHYECKHX CBOMCTB Bubmmorexa [IOK
https://m.edsoo.ru/39cd21f1
aHWINHA
88 CriocoOblI TOTy4eHUsI U IPUMEHEHNE bubnmnoreka [JOK

anuaTHIECKUX aMUHOB

https://m.edso0.ru/eal38763
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AMHWHOKHUCIIOTHI: HOMEHKJIATypa U
nzomepusi, pu3nueckue CBOICTBa.

bubnunorexa LIOK

89 OtnenbHbIC PEICTABUTEH O~ https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT,

90 HX OMOJIOTHYECKOE 3HAYCHHE bubnunorexa LIOK
aMUHOKHUCITOT. CUHTE3 U TUIPOJIN3 https://m.edsoo.ru/77df705a
MENTHIO0B

01 benku xak mpupoHbIE TTOJIUMEPHI; bubnnorexa [JOK
CTPYKTYpBI O€JIKOB https://m.eds00.ru/429e9899

. bubmuoreka [{OK

92 Xumureckue CBoHcTBa 6enKo https://m.edso00.ru/6237306d
A3oTcoaeprkalue reTepouuKINYECKue

93 coeauHeHus. HyknenHOoBbIe KUCITOTHI: bubnnorexa [JOK
COCTaB, CTPOCHHE U OMOJIOTHIECKAast https://m.edsoo.ru/521d1431
poib
ITpakTruyeckas padora Ne 4. Pemenue

94 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
"A30TcojiepKalie OpraHnuecKue https://m.edsoo.ru/8e3c02d1
coeTuHEeHHS "

IIpakTruyeckas pabora Ne 5. Pemenue

95 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubnmnorexa [JOK
"Pacnio3HaBaHHE OpraHUYECKUX https://m.edsoo.ru/bde3fdf6
coenuHeHun"

bubnunorexa LIOK
% Konrpopras padora 3 https://m.edsoo.ru/ce561bc7
97 OCHOBHBIE TOHSATUSI XUMUHU bubnuoreka [{OK

BBICOKOMOJICKYJIAPHBIX CO€OUHEHUI U

https://m.edsoo.ru/7aa63ebd
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MCTOJbI UX CUHTEC3a —II0JIMMCPHU3alUA
" IIOJIMKOHACHCAI s

98 IInacTmacchl. Y Ttunuzanus u 1 bubnuorexa [JOK
nepepaboTKa MIacTuka https://m.edsoo.ru/82242e0f
99 DnacToMepbl: HaTypaJIbHbBIN 1 bubmmoreka [JOK
CHHTETHYECKHE Kayuyku. Pe3una https://m.eds00.ru/246103ec
BonoxkHa: HaTypanbHEbIE,
100 HMCKYCCTBEHHbBIC, CHHTCTUYECKHE 1 bubmmorexa [IOK
Y ’ ' https://m.edso00.ru/5963a601
[TonuMepsl cienuanTbHOTO Ha3HAYCHUS
[IpaxTnueckas padora Ne 6. Pemenue
101 9KCIIEPUMEHTAIIBHBIX 3aja4 110 TeEMe 1 Bbu6moteka [JOK
"Pacnio3naBanue riactMacc u https://m.edsoo.ru/3aebd77a
BOJIOKOH"
O06o01IeHre ¥ cCHCTeMaTH3aIus
102 M3y4EHHOTO MaTepHaia 1o Teme 1 bubmmorexa [JOK
" v P " https://m.edsoo.ru/6a22b1e8
BrICOKOMOEKYIIIpHBIEC COSTUHEHUS
OBIIEE KOJIMYECTBO YACOB I1O 102

ITPOTPAMME



https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero KonTpoabubie IIpakTuueckue 06pa3oBATETBHbIC
padoThI padoTsbI pecypeni

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 bubnmnoreka HOK
a1eMeHT. M30TonbI https://m.edsoo.ru/59c112ee

5 CrpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB, 1 Bu6mmoteka [JOK
KBaHTOBBIC YHCIIa https://m.edsoo.ru/b4d9fffa

3 Knaccudukanus XuMHU4ecKuX 3J1eMEHTOB (S-, 1 bubnuoreka [IOK
p-, d-, f-a;memenThI) https://m.edso0.ru/61294af9

4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1 bubnnoreka [JOK
opOuTaIIM https://m.edsoo.ru/f5f750fe
DNeKTpPOHHBIE KOHPUTYpAIIUU aTOMOB

5 BHeMsli)TOB B OCHO];iI)-IOI\/}I’I:/I BO30YXAEHHOM 1 bubnmorexa IOK

https://m.eds00.ru/8149e846

COCTOSIHUM

6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 bubnnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso0o.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 CHCTEeMa XMMHYEeCKHUX dnemMeHToB []. 1. 1 bubnmnorexa LIOK
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEM https://m.eds00.ru/16957c01
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB

8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU 1 bubmmoreka [JOK

MPOCTHIX U CIIOKHBIX BEUIECTB MO TPYIIAM U
nepuojam

https://m.edso0.ru/f8468927
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Cucremaruzanys 1 00001IECHUE 3HAHUMT 10

bubnunorexa LIOK

9
TeMe https://m.edsoo.ru/8fad2942
Bunnl xumndeckou cBsi3u. MexaHu3MEI
00pa30BaHMs KOBAJICHTHOU CBSI3H. bubnmnoreka HOK

10
Bonopoanas cBs3b. MexMONEKyIsIpHbIE https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
BaneHTHOCTP U BaJIeHTHBIE BOZMOKHOCTH

11 aToMOB. CBS3b JIEKTPOHHOM C TYpBbI bubmmorexa [JOK

' P TPYXTYP https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX Bbu6mmoteka [IOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MoneKyaspHOTO U

13 HEMOJIEKYJISIPHOTO CTPOCHHUS. THUIIbI Bbu6mmoteka [IOK
KPUCTAUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BELIECTB

14 [IonsiTHE O TUCTIEPCHBIX CHCTEMAX. bubmmnoreka HOK
[IpencraBneHue 0 KOJUIOUIHBIX pacTBOpax https://m.edsoo.ru/da2c70e4
WctruHHBIE pacTBOPBI: HACBIILIEHHBIE U

15 HEHACBIIIEHHBIE, PACTBOPUMOCTh bubmmorexa [JOK

1 > P P : https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoOsI BhIpaKEHUS! KOHIICHTPAIIUU bubmuoreka [IOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITHN

17 "MaccoBas J0Jd PacTBOPEHHOIO BemecTna" bubmmorexa TIOK
| P P . ’ https://m.edsoo.ru/785e0ab4

MOJISIpHAsT KOHIIEHTpaIus
18 Krnaccudukanus u HoMeHKIaTypa bubmuortexa [IOK

HCOPTraHNYCCKUX BCIICCTB

https://m.edsoo.ru/bf9e108d
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Cucremaruzanys 1 00001IECHUE 3HAHUMT 10

bubnunorexa LIOK

19
TeME https://m.edsoo.ru/8d2c6a3a
KonrponsHas padora o temam "Crpoenue
aroma. [leproauueckuii 3aKOH U
bubnunorexa LIOK
20 [Teproandeckasi cucTeMa XUMUYECKUX
.o https://m.edso0o.ru/70a60aa4
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOroo6pasue BeniecTs"”
Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
21 3aK0H COXpaHEHNS MACChI BEIIECTB, 3aKOH buGnuorexa [IOK
P ’ https://m.eds00.ru/6335cdd2
COXPAHEHHUS U IPEBPAICHUS] SHEPTUU PU
XUMHUYECKHX PEaKIUIX
29 TernoBbie 3PPEKTH XUMUYECKAX PEAKIIHIA. bubnuorexa [IOK
TepMOXuMHUYECKHE YPABHEHUS https://m.edsoo.ru/d1db86da
93 Boruncnenus no ypaBHEHUSIM XUMHUYECKHUX bubmuoteka [IOK
peakuuil ¥ TEPMOXUMUYECKUM YPABHEHUSAM https://m.eds00.ru/87b13954
CkopocTh XMMHUYECKOH peakuuu, eé
24 3aBHCUMOCTH OT pa3IHyuHbIX (PAaKTOPOB.
Karanu3s n kaTanu3aTopbl
25 ['oMoreHHbIe U reTeporeHHbIE PeaKuu
ITpakTuyeckas padora Ne 1 mo teme "BnusHue
26 a3JIMYHBIX (DAKTOPOB HA CKOPOCTh bubmmorexa LIOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHYECKON peaKIu
97 OOpaTtumbie ¥ HEOOPATUMBIE PEAKIIUU. bubnuotexa [JOK
XUMHUYECKOE PAaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTueckas padora Ne 2 o reme "Bnusinue
bu6nunorexa LIOK
28 pa3anyuHbIX (PaKTOPOB Ha MOJOKEHUE

XUMHYECKOTO paBHOBECHUS"

https://m.edsoo.ru/3bf34el7
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Dnektponutrueckas auccounanus. CuiabHbIe

29 U ciia0ble 2eKTpoanuTel. CTeneHb buGnuorexa [IOK
p ' https://m.eds00.ru/5f766bdf
IUCCOLIUAIINN
Honnoe npoussenenne Boansl. Cpenga BOIHBIX
30 acTBO OBp Bonoponusrii HOK&S:TGJIL (pH) bubmmorexa [JOK
PacTBOpOB. BOLOPOA P https://m.eds00.ru/3966a89
pacTBopa
31 I'maponus coneit. Peakiuu, nmpoTekaronye B bubmuorexa [IOK
pacTBOpaxX AJIEKTPOJIUTOB https://m.edsoo.ru/09d5adbd
IIpakTruueckas padora Ne 3 mo Treme
32 ")I()I/IMI/I‘IGCKI/IC peaK WU B pacTBOpax buGnuorexa [IOK
P B P P https://m.edso00.ru/2e3daeb0
AJICKTPOJIUTOB
33 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH. bubmmoreka [JOK
Baxueiinime oKUCIUTEIN U BOCCTAHOBUTEIN https://m.edso00.ru/56226060
34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOT0) bubnnorexa [JOK
Oayanca https://m.edsoo.ru/fb691387
35 DIIEKTPOIIN3 PACTBOPOB U PACILIIABOB BEI[ECTB bubnnorexa [JOK
P p p p B https://m.edsoo.ru/93fb97d2
36 Perrenne 3a1a4 pa3inyHbIX THIIOB bubnuorexa [JOK
latp https://m.edsoo.ru/5a859d16
37 Pemienne 3a1a4 pa3iMyHbIX THIIOB bubmorexa HOK
At p https://m.edsoo.ru/5afa265d
38 CucreMmaru3anus 1 0000IIeHNE 3HAHUH 110 bubmuoreka [{OK
Teme " XuMHUYeCKre peakun" https://m.edsoo.ru/c161eb85
bubnunorexa LIOK
o]
39 Jlnarnoctiieckas pabora Ne https://m.edsoo.ru/a8a0a930
40 [Tonoxenue Hemerasmios B [lepuoauyeckoit bubmmoreka [JOK

CHUCTEME XUMUYECKUX dnemMeHToB [I. U.

https://m.edsoo.ru/8ca2dcad
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MenzeneeBa 1 0COOCHHOCTH CTPOCHUS UX
aTromMoB. Pu3HnuUecKue CBOICTBa HEMETAIIJIOB

41 Annotponusi HeMETauIoB (Ha IpUMeEpe bubnmnoreka HOK
KHCIIOpoJia, cephl, hocdopa u yrieposaa) https://m.edsoo.ru/ef92c91c
42 Bogopon: nonyuenue, pusndeckue u bubmmoreka [JOK
XUMHYECKUE CBOMCTBA. [ 'uipuIbI https://m.edso0.ru/0aa8f613
["anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
43 noy4yeHus1, GU3n9IecKue u )fml;nqecxne bubmmorexa [JOK
Y‘* ’ https://m.edsoo0.ru/4e223795
CBOICTBa
lManorenoBonopoasl. Baxxnenmue
44 KHUCJIOPOJICOACPIKAIINE COCTUHEHUS bubmmorexa [JOK
POACOACPAALL A https://m.edso0.ru/6b3255e6
TaJIOTeHOB
JlabopatopHblie 1 MPOMBIILIIEHHBIE CLIOCOObI
45 noyty4deHusi rajioreHoB. [Ipumenenue bubmorexa HOK
yi P N https://m.edsoo.ru/6971aca4
TJIOTEHOB ¥ X COCTUHCHHIMA
ITpakTryeckas padora Ne 4. Pemenue
46 AKCIIEPUMEHTATIbHBIX 33/1a4 TI0 TEME bubmmorexa [JOK
" P | 8 https://m.edso0.ru/8b26fecd
lManorenst
Kucnopo: mabopatopHbie U TPOMBIIITICHHBIS
47 CHOCcOObI MOMy4YeHUs, PU3NIECKUE U bubmuoreka [IOK
xumuueckue coiicrsa. O30H. [Ipumenenne https://m.edsoo.ru/c8abc36a
KHCIIOpOJia U 030Ha
but6mmoreka [IOK
48 Oxkcubl ¥ IEPOKCUIBI
A P A https://m.edso00.ru/5c8816a0
b K
49 Pemenne 3a1a4 pa3nudyHBIX TUIOB nommorexa O

https://m.edsoo.ru/2b6d8b4b
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Cepa: HaX0XJCHUE B IPUPOJIE, CIIOCOOBI

50 MoTy4deHus1, GU3NICCKUE U XUMUICCKHE bubmmorexa [JOK
Elq ’ https://m.edsoo.ru/46afael6
CBOICTBa
bubnunorexa LIOK
51 C
€POBOJIOPOLL, CyIbiAb! https://m.eds00.ru/7c875999
Kucnoponcoaepxkaiiue coelMHEHUs CEPHI. bubmmoreka [JOK
52 . .
Oco0eHHOCTH CBOWMCTB CEPHON KHCTIOTHI https://m.edsoo.ru/8cfa2548
[IpakTuueckas pabora Ne 5. Pemenue
53 AKCIIEPUMEHTANIbHBIX 3a7a4 110 Teme "Cepa u bubmmorexa [TOK
. P | A P https://m.edso0.ru/0afb05e4
e€ coeIMHCHUS
A3OT: HaXOXJIeHUE B MPUPOJIE, CIIOCOOBI
54 MoJIydeHus1, GU3NYECKUE U XUMUYECKHE bubmmorexa [IOK
Y‘* ’ https://m.edsoo.ru/badd2255
CBOWCTBA. AMMUAK, HUTPH/IBI
Kucnopoaconepxaiiye coequHEHHS a30Ta. bubnunoreka LIOK
55 . .
Oco6eHHOCTH CBOMCTB a30THON KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeHneHue a30Ta U €ro COeTMHEHUM. bubmuoteka [IOK
A30THBIE y10OpEHUS https://m.eds00.ru/129f5059
dochop: HaxOKIEHHUE B IPUPOJIE, CIIOCOOBI
dop 8 PHPOA bubnuoreka [{OK
57 NOJTy4eHUsl, PU3NYECKUE U XUMUUYECKHUE
N https://m.edsoo.ru/9aéb43ec
coiictBa. @ochunel u pochun
58 Oxcunsl hocdopa, pochopcoaepxarine bubnmoreka [JOK
kucaoThl. Comu pochopHOit KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue docdopa 1 ero coeTMHEHUH. bu6muoreka [JOK
dochopHbie y1oOpeHus https://m.edsoo.ru/a218070a
ITpakTuyeckas pabora Ne 6. Pemenue
N bubnunorexa LIOK
60 IKCIIEPUMEHTAIBHBIX 33124 10 TeMe "A30T U

dhocdop u ux coenuHeHUs"

https://m.edsoo0.ru/8175ac3f
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Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOTU(PUKALINH; PUHIESCKUE 1 bubmorexa [JOK
P f[ T https://m.edso0.ru/1eb19f9e
XUMUYECKHUE CBOWCTBA, IPUMCHCHHE
62 Oxcun yriepoaa(ll), okcua yrinepona(1V), bubnmnoreka HOK
YroJibHasi KUCJIOTa U €€ COJIN https://m.edsoo.ru/dba58adf
63 Pemenwue 3a1a4 pa3nuIHBIX TUIIOB bubmorexa LOK
A&P https://m.edso0.ru/6029b609
Kpemuwuii: Hax0XaeHUE B IPUPOJE, CIIOCOOBI
64 H(I))JI eHUs (1)1/1314?1ec1<ne u znfmltlleCKHe bubmmorexa LIOK
Elq ’ https://m.edso00.ru/143558ab
CBOICTBa
65 Oxcun kpemuusi(1V), kpeMHuEBast KUCIIOTA, bubnnoreka [JOK
CUJIMKAThI https://m.edsoo.ru/3170e7bl
. bubnunoreka LIOK
[IpuMeHeHne KPEeMHHS U €T0 COCTMHCHUM.
66 C https://m.edsoo.ru/393cdac0
TEIIIO, CTO TIOMYHEHHE, BI! CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmorexa [OK
latp https://m.edso00.ru/b6241801
68 Cucremaru3zanus u 0000IIEHUE 3HAHUM 10 bubmuoreka [IOK
teme "Hemeramibr" https://m.edso0.ru/6e864db5
bubnmorexa LIOK
69 Oora 2
Jluarsoctirieckas pabora https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIBHOHN padoThI, bubmuoteka [IOK
KOPPEKIIHsI OITHO0K https://m.edsoo.ru/2b7e9510
[Tonoxenue meraiuios B Ilepuoanyeckoii
71 CHCTEME XMMUYECKUX DJIEMEHTOB. bubmuoreka [{OK

Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB METaJLJIOB

https://m.eds00.ru/9839c16¢
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7 OO6mue ¢puznyecKue CBOMCTBa METAIIIOB. bubmmoreka [JOK
[IpuMeHeHre MeTaIoOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
73 CmuiaBsl MeTasuioB. Kopposust metanion bubmmorexa [JOK
https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3aMvHBIX THIIOB bubmmorexa [JOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUUECKUN Psiji HAPSHKEHUI
75 MeTayioB. OOIIHe CrIoCOOBI TOTyUSHUS bubmorexa OK
https://m.edsoo.ru/94eb377a
METaJJIOB
OOm1ast xapakTepucTiKa MeTaiioB |A-rpymibl
[leproanueckoit CUCTEMbI XUMHUYECKUX
76 snemeHTOB. Hatpuii u kanuii: nmoiayyeHue, bubmmoreka [JOK
(hU3MYECKre U XMMUYCCKHUE CBONCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COEIMHEHUI
O6m1as xapakrepuctruka metayos |A-
rpynisl [leppoauyeckoit cuctemsl
77 XUMHYECKUX IJIEMEHTOB. Maruui u KaJbLUi: bubmuoreka [IOK
nojry4eHue, pU3nuecKkue U XMMU4YecKHue https://m.eds00.ru/7c3e49c0
CBOMCTBA, IPUMEHEHNE NIPOCTBIX BEILECTB U
UX COEIUHEHUI
78 JKécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS brbmmorexa LTOK
https://m.edsoo.ru/c74bfae9
79 ANIOMUHMHI: TIOTy4eHue, pusnyeckue u bu6muoreka [JOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE https://m.edso0.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHIA
80 QTIOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHHS, bubmorexa [IOK
https://m.edso00.ru/5d12d318
UX IPUMEHEHHE
81 Pemrenue 3aiay pa3nuyHbIX TUIIOB
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[TpakTuyeckas padora Ne 7. Pemenue

82 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmmorexa [JOK
ORETIED A0 https://m.eds00.ru/27adaf43
Mertasibl TJIaBHBIX TTOATPYIIIT
OO01mmas xapakTeprcTUKa METaNIOB TTOOOYHBIX
83 noarpym (b- ) Ilepuoanueckoi buGnuorexa [IOK
PYHI {b-TPyI) Hep https://m.eds00.ru/610d7431
CHUCTEMbI XUMHUYCCKHUX 3JICMCHTOB
84 Du3NYECKNEe U XMMUYECKUE CBOMCTBA XpoMa 1 bubmuorexa [IOK
€ro COeIMHEHUH, NX IPUMEHEHUE https://m.edsoo.ru/9911bef3
Baxneiimme coeiMHEHUST MapTaHIia.
85 [TepmaHTaHaT Kajaus, €ro OKUCIUTEIbHBIC bubmmorexa [JOK
pu ’ https://m.eds00.ru/039d69c8
CBOICTBa
dusnueckre ¥ XUMHUCCKHE CBOMCTBA JKelie3a
86 U ero coenuHeHuu. [lomydeHne u npuMeHeHHne bubmmorexa [JOK
' i P https://m.edso0.ru/1b7f8741
CIUIaBOB KeJie3a
87 dusnueckne U XUMUYECKHE CBOMCTBA MEIH U bubnmorexa LIOK
€€ COeIMHEHUH, UX TPUMEHECHHUE https://m.edsoo.ru/2bc0f954
dusnyeckrue 1 XUMHYCCKUE CBOMCTBA IUHKA H
88 €ro COeIUHEHUH, NX IPUMEHEHUE bubnnorexa [JOK
’ p ' https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIICKCHI ITUHKA
ITpakTryeckas pabora Ne 8. Pemenue
89 AKCTICPUMEHTAIIBHBIX 3a71a4 I10 TEME bubmorexa LOK
" P " https://m.edso00.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIII
90 Pemenue 3amay pa3InyHBIX THIIOB bubmmorexa TIOK
P https://m.edsoo0.ru/a8b83d83
o1 O06o0011eHne U cucTeMaTH3aIus U3Y4eHHOTO bub6muorexa [IOK
MaTepuaia 1o reme "Meramibr" https://m.edsoo.ru/e91fe975
but6mmoreka [IOK
92 Juarnoctuueckas padota 3 1

https://m.edsoo0.ru/83f63ea3
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https://m.edsoo.ru/a8b83d83
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AHanu3 pe3yabTaToB KOHTPOJIbHON pabOTHI, bubmmoreka [JOK
93 1
KOPPEKIIUS OIIHO0K https://m.edsoo.ru/9ebff2fd
Ponb xumMun B obecrieueHNH yCTOMYUBOTO
94 a3BUTHS yesioBeuecTBa. [loHsTHE O HAYUHBIX 1 bubmmorexa [JOK
P ‘ v https://m.eds00.ru/080fe1f0
MeTO/aX UCCIeOBaHUs BEIIECTB
HayuHble npuHIUIBI OpraHU3auu
XUMHYECKOTO MPOU3BOJICTBA. bubnmnoreka HOK
95 1
[IpoMbliieHHbIE CIOCOOBI MOTYYEHHUS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
96 XHUMHUYECKOE 3arpsi3HEHUE OKpYkKarolen 1 bubmmoreka [JOK
Cpeibl U €ro MOCIEACTBUS https://m.edsoo.ru/9f11bf51
97 XuMus U 310pOBbe yesloBeKka. JIekapcTBEHHbIE 1 Bbu6moreka [JOK
cpeacTBa https://m.edsoo.ru/a6552721
08 Xumus iy, Poirs Xxumun B o0ecriedeHun 1 bubnuoreka [{OK
MUIIEBON O€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napromepHbie CpeicTBa. 1 bubmmnoreka HOK
briToBas xumus https://m.edsoo.ru/da42d5a9
X¥MHS B CTpOUTENBCTBE. BaskHelmue
100 CTPOUTENILHBIE U KOHCTPYKIIMOHHEIE 1 bubnmorexa IOK
P 26 https://m.eds00.ru/61e69003
MaTepuaibl
101 XUMHS B CEJIbCKOM X03siiicTBe. Opranuyeckue 1 bubnmnorexa [JOK
1 MUHEpaJbHbIE yI0OpEHUs https://m.edsoo.ru/fd39587d
102 Cucremaru3anus 1 0000IICHUE 3HAHUM 110 1 bubmuoreka [{OK
TEME https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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IPOBEPSEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBePsSIeMOro
TpeOoOBaHNS

1

11

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEero
0011ero o6pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>'I, KOTOpasA BKIOYaCT:

OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKUI JIEMEHT, aTOM, H30TOIIBI,
SNEKTPOHHAs 000J0YKa artoma, S-, p-, O-d/eKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAICHTHOCTb,  3JIEKTPOOTPUIATENBHOCTh,  CTENEHb  OKHCIICHHS,
XMMHYECKass CBA3b (G- M T-CBSI3b, KpaTHBIE CBS3M), THOpHUIM3aLUsSL
aTOMHBIX OpOMTaNel, KpucCTalJu4ecKas pelérka, MoJjb, MOJISpHas
Macca, MOJSPHBI 00BEM, MOJIIpHAsS KOHIEHTpAIHs, PaCcTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YIIICPOIHBIH
cKeneT, (pyHKIMOHAJbHAS TPYIIa, paguKall, U30MEpbl, CTPYKTypHas
dopmyna, wu3omepusi (CTpyKTypHas, TreomeTpuueckas  (uuc-,
TPAHCU30MEPHs), TOMOJOTHUYECKHI pPsii, TOMOJIOTH, YTIJIEBOJOPOJIEI,
KHCJIOPOJ- U a30TCO/IeprKalllie COeTMHEHNs, OMOJIOTHUECKU aKTHBHBIE
BellecTBa (YIrJIeBOJIbl, JKUPHI, OEJIKH), MOHOMED, TOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIIBI XHWUMHWYCCKUX peaKHI/Iﬁ (OKI/ICJ’II/ITGJ’IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, NEKTPOJIHUTHI,
HEDJICKTPOJIUTHI,  JJIEKTPOJIUTHYECKAass  JUCCOIMALUs,  CTETCHb
JIMCCOLIMANINY, OKHCINUTENb, BOCCTAHOBHUTENb, 3JIEKTPOJIN3, CKOPOCTh

XUMHUYECKOH pCaKknuuu, XUMH4YCCKOC paBHOBCCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHUMHUUYECKOTO CTPOCHHUS OPTraHUYECKHX
BemiecTB A.M. ByTiiepoBa, Teopust JIEKTPOTUTHIECKON THCCOIMAIINH,
[Mepuoanueckuii 3akon [[.V1. MenneneeBa, 3aKOH COXpaHEHUSI MACCHhI),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKUE
3HaHUS, JIeKAIIUE B OCHOBE TOHUMAHUS MIPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX




1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX nux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

14

1.5

(dakToJIOTHYECKHUE CBEJCHUS O CBOMCTBaX, COCTaBe, MOJIYyYCHUH U
0e30IacCHOM  HWCIIOJIb30BAaHUM  BOKHEHIIMX  HEOPTAaHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW JEATEITbHOCTH

4eJI0BeKa
o01m1e HayYyHbIe TPUHIUITBI XUMUYECKOTO IPOU3BOJICTBA (HA IpUMEpe
IPOU3BOACTBA CEPHOW KHUCIOTHI, aMMHAKa, METaHOJa, NepepaboTKH

HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATD:

2.1

2.2

XapakTepHble TMPU3HAKK M B3aUMOCBS3b M3YUCHHBIX TOHSATHUH,
MPUMEHSTh COOTBETCTBYIOIIME TOHATUS NPU OMUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHUYECKUX U OPTAaHUYECKHX BEIICCTB U UX MPEBpAICHUI
B3aUMOCBSI3b XUMUYECKHUX 3HAHUN C TOHATHSAMHU U TPEICTABICHUSIMHU
JIPYTUX MPEIMETOB JJIsi 60JIee OCO3HAHHOTO MOHUMAHUS U OOBSICHEHUS

CYIITHOCTHU MAaTCPUAJIBHOTI'O CAMHCTBA MHpPa

CdhopMHPOBaHHOCTH YMEHUS UCIIOJIB30BATh:

3.1

3.2

HaMMCHOBaHUsA XHMHUYCCKUX COCI[I/IHCHI/Iﬁ MCKIAYHApPOAHOIr'o COro3a
TeopeTH‘leCKOﬁ n HpHKHaZ{HOﬁ XAMHU W TpPHUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCTUHEHUI
XUMHUYECKYI0 CHUMBOJIHKY JJISi COCTaBJICHUs (POPMYT HEOPTaHMUECKUX

BEUIECTB,  MOJEKYJISPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKPAIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKUX BELECTB

CdopMHpOBaHHOCTH YMEHUS KJIACCU(PHUITUIPOBATH:

4.1

HCOPTraHNMYCCKUEC BEIICCTBA, CAMOCTOATCIIBHO BLI6HpaTB OCHOBaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHnv4cCKrUE BCIICCTBA, CAaMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 pa3IMYHbIM MpPU3HAKaM (YMCIIy M COCTAaBY PEarupyrolux BELIECTB,
TermmoBOMY J(PQeKTy peakiuy, HW3MEHEHHIO CTeNeHEeH OKUCIICHHS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTan3aTopa)

CdopMupoBaHHOCTH YMEHUS XapaKTEPH30BATh dJICKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSSHUM) W HOHOB

XUMHUYECKUX 3JieMeHTOB 1 — 4 mepuonoB Ilepumogmyeckoil cuctembl




JA.N. MenaeneeBa 1 X BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3YS OHATHUSA

S-, p-, 0-2JIeKTpOHHBIC OPOUTAIIN, SHEPTETHYCCKUE YPOBHU

ChopMupoBaHHOCTH yMEHHS OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU IO

nepuoaaM U rpymnmnam

7.1

7.2

7.3

CopMUPOBAaHHOCTh YMEHHUS COCTaBJIATh YPaBHEHHSI XUMHUECKHUX
peaxkiuil 1 pacKpbIBaTh UX CYIIIHOCTb:
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakuui MOCPEACTBOM
COCTaBJICHUS SJIEKTPOHHOT0 0ajaHca ITUX peaKuit

YpaBHEHUS pEaKIMUH pa3ITUYHBIX THUIIOB; TOJHBIE U COKpAaIIEHHBIC
YpaBHEHUS pEaKIMil HMOHHOIO OOMEHa, Y4YWThIBas YCJIOBUA, MpU
KOTOPBIX 3TH PEAKIMH YT 10 KOHIIA

peakuuil ruAposu3a, peakuuil KOMIUIEKCOOOpa3oBaHUs (Ha NpUMEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX NpPHUMEpPAaX XapaKTep 3aBHCHUMOCTH PEAKIUMOHHOMN
CIIOCOOHOCTH OPraHMYeCKUX COEIUHEHUH OT KpaTHOCTH U THUIIA
KOBaJICHTHON CBS3U (G- M T-CBSI3M), B3aUMHOTO BIHUSHUS aTOMOB U
IpyII aToOMOB B MOJIEKYJaX, a TakKe OT OCOOEHHOCTEH peanuzanuu

Pa3JIMYHBIX MEXAaHU3MOB IPOTCKAHUA peaKIII/Ifl

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIINMHA

HKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIIne
CBOMCTBA BEIECTB, IPUHAICKANUX K ONPEACIIEHHBIM KilaccaM |
rpyImnam COeAMHEHUH (IPOCThle BEIECTBAa, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/IbI, MPOCThIE 3PUPHI, CIUPTHI, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KApOOHOBBIE KHUCIOTHI, CIIOKHBIE d(PUPHI, KUPbBI, YIIEBOJBI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)
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10.1

ChopMHpPOBAaHHOCT, YMEHHSI TMPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKIHH, €CITH OHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIN TAHO B U30BITKE (MMEET

MIPUMECH )

10.2

MacCcoOBOM WM 00BEMHOM JT0JIH, BBIXO/1a TIPOJITYKTA PEAKIIUN

10.3

TEIUIOBOTO 3P deKTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKJICHUIO XUMUYIECKOM (POPMYITBI BellecTBa

11

Biagenue cuctemMoil 3HaHUK O METOJAaX Hay4HOI'O IO3HAHMS SIBICHUN
HOPUPOJbI, HCHONb3YyeMBIX B €CTECTBEHHBIX HAayKax U YyMEHHE
OPUMEHATh 3TU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XMMUYECKHX SBJICHUH, MIMEIOLINX MECTO B
IPUPOJIE, TPAKTUUYECKOMN NEATEIbHOCTH YEIOBEKA U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaBe M CBOMCTBAaxX BEIIECTB MJISI AKCIEPUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA 11 OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO MPHUPONY; Ui TPUHATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XUMHUEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKUN
OKCIIEPUMEHT (TOJyYe€HWE U HM3YYCHHE CBOMCTB HEOPTaHMYECKUX M
OpPraHWYeCKHUX BEIIECTB, KAa4eCTBEHHBIE PEAKINU YIIIEBOJAOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIIOPOJICOACPKALUX OPraHNYECKUX BEILECTB,
peleHre  HKCHEPUMEHTAJbHBIX  3aJad [0  pacllo3HaBaHMIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COOJIOJICHHEM TPaBUII
Oe3omacHoro oOpalleHus C  BemlecTBaMM U JabOpaTOPHBIM
o0opynoBaHueM; (GOpMyIHPOBAThH LETU UCCIIEOBAHUS; PEACTaBIATh
B pa3NM4YHOM (opMe pe3ylbTaThl HKCIEPUMEHTA, aHAJIU3UPOBATh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIIATh LIeIE€HANPaBICHHbINA TOUCK
XUMHUYECKOW HHGOpMAallMM B Pa3JIMYHBIX HCTOYHMKAX (Hay4yHass H
yueOHO-HayuyHas JIMTepaTypa, CpeliCTBa MaccoBOH MH(OpMalUU, CETh
WuTepHer M 1pyrue), KpUTHUYECKH aHAIU3UPOBaTh XHMHUYECKYIO
uH(pOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJIEHHOW y4eOHOM 3a1aueit

CpopMuUpOBaHHOCTh yYMEHHS IPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TO3UIUN IKOJOTUIECKON O0e30macHOCTH
MOCTIE/ICTBUI OBITOBOM U MPOW3BOACTBEHHON JIEATENHLHOCTH YeTOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUMN
OCO3HaBaTh  OMACHOCTh  BO3JACUCTBHS HA JKMBBIE OPTaHU3MBI
OTpeICIEHHBIX BEIIECTB, MOHUMAsi CMBICT TIOKAa3aTeNs MpeaeTbHON

IIOHyCTPIMOﬁ KOHIOCHTpAllU, W TMOACHATHL Ha IPUMEpax CIIOCOOBI




YMCHBIICHUA U HNPCAOTBpAIICHUA HX BPCAHOIO BO3I[€I‘/JICTBI/ISI Ha

OpraHusMm 4€JI0BCKa



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
IO XUMHUHN

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

11

Crpoenue BeniectBa. CoBpeMeHHasi MOJIeNIb CTPOeHUs aToma. Pacripenenenue
9JIEKTPOHOB IO SHEpreThdyeckuM YpoBHAM. Kiaccupukanuss XuMHUYECKUX
areMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPIreTHYECKUX YPOBHEH aTOMOB (S-, -,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJIGKTPOHHAS

KOH(bI/IpraI_[I/ISI aroMma. BanenTtHrle QJICKTPOHBI

1.2

[lepuonnueckas cucrtema xumudeckux dieMeHToB .M. MeHnneneesa.
®usnyeckuit cMbica Ilepuoauueckoro 3akona [[.M. MennaeneeBa. [Ilpuuunsl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB DJJEMEHTOB M HX COCAMHEHUM I10
nepuojiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

13

BanentHocts. DnekTpooTpunateabHOCTh. CTereHb OKUCICHUS

14

Bunbl xumuueckoi cBsA3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIspHblE B3aUMOJCHCTBUS.
BemectBa  MOJNEKYJISADHOIO M HEMOJIEKYISPHOIO  CTpOCHMA.  THIIBI
KPUCTAIJIMYECKUX PEMETOK. 3aBUCHUMOCTh CBOMICTBa BELIECTB OT THUIA

KPUCTAJUIMYECKON pEeHIETKN

1.5

Xumuueckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELIECTB

1.6

CxopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.7

TennoBble 3¢ deKThl XUMUYECKUX peakiuil. TepMoXuMHUUecKie ypaBHEHHS

1.8

1.9

1.10

1.11

O6paTI/IMBIe pCaKkIuu. XUMHYECKOe paBHOBECHUC. (I)aKTopBI, BJIMAOIIUC Ha

COCTOSIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DnekTponauTnueckas nuccounanus. CUIbHbIE U cliadble 7IeKTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpaibHas, IienoudHas. CreneHb
JTUccoIanyy. Peakiium HOHHOTO 0OMeHa

TlMupponus coneit. MonHoe mpousBenenue Boabl. Bogopoansiii mokaszarens (pH)
pacTBopa

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  pPacTBOPOB:  MaccoBas  JOJs
PacTBOPEHHOIO BEIECTBA, MOJIApHAs KOHUEHTpauus. HacellieHHble ¢

HEHACBILIEHHBIE PACTBOPHI, paCTBOPpUMOCTh. KpucTaminoruaparsl




1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKknuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHueM PH. MeTopl anekTpoHHOro OajiaHca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PaACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

2.2

2.3

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kalduil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U HX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

XHWMHUYECKHUE CBOMCTBA BAKHEHINMX HEMETA/UIOB (TaJOTeHOB, CEpbI, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIUHEHUH  (OKCHJIOB,

KHUCJIOPOJICO/IEPKALIUX KUCIIOT, BOJAOPOIHBIX COEAUHEHUI)

2.4

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, NPUHAMJICKAIUX K

Pa3IMYHbIM KJ1acCaM

2.5

##HPar#H#1 nenTndukanns HeopraHmueckux coeuHeHnii. KauecrpeHuble

p€aKinuu Ha HCOPraHN4ICCKUEC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUU XHUMHUYECKOTO CTPOEHUS OpPraHuYecKuX
coenquHeHuil A.M. bytnepoBa. YIiiepoJHblid CKENET OPraHNn4eCKOW MOJIEKYJIBI.
KpatHocTh XUMHUECKOM CBSI3U. S- M P-CBA3M. SP3-, SP2-, SP-ruOpuaM3anMu
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

crpoeHust mosekyn. ['omonoru. ['omonornueckuii psaa. Mizomepust u n3oMepsl

3.2

[lonsiTne o  ¢yHkuuoHanbHOUW rpymnme. OpueHTaUuOHHbIE  A(PPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBinenue o kinaccudukanuu opraHuueckux BemiecTB. HomeHkmaTypa
OpPTaHMYECKUX COCJAMHEHUN (CHCTEMAaTHUeCKas) W TpPUBHAJIbHbIC HA3BAHUS

BaKHEHIIINX HpCI[CTaBI/ITCJICI\/'I KJIACCOB OPraHNYCCKUX BCUICCTB

CB06OHHOpaIlHKaHBHBIﬁ M HOHHBIM MEXaHH3MEI pCaKkunu. Ilonsatue o

HyKkieopuie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinena

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHUE,
TEPMUYECKOE pPa3JOKEeHHE, KPEKWHT, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3sMEpoOM IHUKIJIA. Peakuuu NMPUCOCAUHCHUA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEaKIIUU MPUCOSTUHEHUS (TAIOTeHUPOBaHUE,
TUAPUPOBAHUE, THIPOrAIOTEHUPOBAaHUE, THIpaTalus), TOPEHUs, OKUCIICHUS U
nojauMepu3ayy. IIpoMbluieHHBIe W J1a00OpaTOpHbIE CHOCOOBI MONTYYEHHUs

AJIKECHOB




3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA AlKaJUEHOB: PEaKLUHUM MPUCOCAUHEHUS
(ruapupoBaHMe, TaJOr€HUPOBAHUE), TopeHust U nonumepuszanuu. [lomyuenue

AJIKaIUCHOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIUH TPUCOEANHEHUSI (TaJIOT€HUPOBaHUE,
TUAPUPOBAaHUE, TUpATalUs, THIPOTAIOT€HUPOBAHNE) KaK CIOCO0 MONTYy4YeHUS
MOJIMMEPOB U JIPYrUX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHHU JUIsl CBapKH U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUU SIEKTPOYUIHLHOTO
3aMelIeHHs], MPHUCOSANHEeHUs (TUIpPUpPOBaHHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OcoOEHHOCTH XUMHUYECKUX CBOMCTB Tonyousa. [lomyuenue Genszona.
Oco0eHHOCTH XHWMHUYECKHX CBOWCTB ctuposa. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHHMPTHL. XHMHUYECKHE CBOWCTBA:
B3aUMOJICICTBME C HATpUeM Kak CIoco0  YCTAHOBJICHHUS  HATWYUs
TUAPOKCOTPYIIBI, C  TaJOr€HOBOJOPOJAMU  Kak  CHoco0  MOJTy4eHHs
pacTBOpUTENICH, BHYTPU- M MEXMOJIEKYyJsipHas Jeruaparauusa. Peaxkuus
ropenus. [lomyuenue sTaHosa: peakiusi OpOKEHHUS TIIFOKO3bI, THIpaTaIus
STWJIEHA. OTWUJICHIJMKOJIb M IJIMLEPUH KaK IPEeICTaBUTENN MPEeIbHbBIX

MHOTI'0OAaTOMHBIX CITUPTOB

3.11

3.12

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueM, r'mApOKCUIOM

HaTpusi, 6pomom). [Tonyuenue penona

Anpaernapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX aIbJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIMM Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsHoro
3epkanay, B3aumoaeiicteue ¢ rugpokcuom Meau (I1). Tlonyuenue npenenbHbIx
AIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanysa aneTUJICHA. AIICTOH KakK

NpeaACTaBUTCIIb KECTOHOB. OcoOeHHOCTH PCaKu OKUCIICHUS allCTOHA

3.13

KapOGoHOBBIE KHCIIOTBI. XMMHUYECKHE CBOWCTBA MPEAEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XUMHYECKHX CBOMCTB MYpaBBUHOU
KUCJIOTHL. [lomydeHne mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, QJKEHOB, NMEPBUYHBIX CIHPTOB, albIAErHMAOB. Briciiue

MMPEACIIbHBIC U HECITPCACIIbHLBIC Kap6OHOBBIe KHUCJIOTBI

3.14

Cnoxuble >@upbl U xHUpbl. CHocoObl MOJNyYeHHUs CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXHBIX 3(UPOB B
nUIeBo u nmapdroMepHoil mpoMbInuUIeHHOCTH. JKUpPBI Kak CIOXXHBIE 3(UpPbI
[JIMLEPUHA M BBICHIMX KapOOHOBBIX KHUCIIOT. XUMHUYECKHE CBONCTBA >KHUPOB:

TUAPUPOBAaHUE, OKHUCIeHHe. ['Maponu3, WM OMBUICHHE, )KMPOB KakK CHOC00




MPOMBINIJICHHOTO TIONYYSHHs COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3Bl: PEAKUMH C YYaCTHEM CIMPTOBBIX U
IBJETUAHON TPYII U MOJIOYHOKHUCIIOE OpokeHue. [IpumeHenue TiaroKko3sl, eé
3Ha4YEHUE B KU3HEeATeIbHOCTH opranusma. Jlucaxapupl: caxaposa, MajbTo3a.
BoccranaBinuBaronie M HEBOCCTaHABIMBAIOIIME JAMcaxapuibl. ['maponus
aucaxapunoB. [lonmucaxapuasl: kpaxmall, NUKOreH. CTpOeHUE MaKpOMOJIEKYJ
KpaxMmasla, TJIMKOIN€Ha M LeJuIono3bl. Pusndeckue CBOICTBA Kpaxmana HU
LEJUTI0JIO3bl. XMMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIM3, KauyecTBEHHas
peakuus ¢ MoA0M. XUMHUYECKHE CBOMCTBA LEJIIFOJIO3bI: THIPOIN3, OTydeHHUE
a¢upoB memnono3bl. [loHsTHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN IIENK)

3.16

AMuHBI. AMUHBI KaK OpTaHUYECKUE OCHOBAHUS: PEAKIIUHU C BOJOU, KUCIOTaMHU,
peakius TOpeHHS. AHWIMH Kak IMpeJACTaBUTEIb apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. I[lonydyeHrMe aMHMHOB QJIKWIMPOBAHUEM aMMHAKA U

BOCCTAHOBJICHUCM HUTPOIIPOMU3BOJHBIX YIJTICBOJOPOJA0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHl KaKk amM(OTEpHBIE OpPraHUYECKHE
coenquHeHUsi. OCHOBHbIE aMUHOKHUCIOTHI, oOpasyromue Oenku. XUMUYEeCKHe
CBOMCTBa O€JIKOB: THAPOIU3, ACHATYpallus, KaueCTBEHHbIE (1IIBETHBIE) PEaKLIUU

Ha OeKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHUs! MoyieKya. OCHOBHBIE CHOCOOBI MOJYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peaky MoJuMepHu3aiy 1 noaukonaeHcaunu. Knaccuduxanms

BOJIOKOH

3.19

##HPar#H# 1 nenTndukanus opraHMuecKux coeMHeHui. Perenne

SKCHICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNUEC OPTraHUYCCKHUX BCIICCTB

3.20

4.1

4.2

I'eHeTnueckas cBsI3p MEXKy KJIacCaMU OPTaHUYECKUX COCIMHEHUN

XuMu U KU3Hb

XuMus B TOBceqHEBHOW >ku3HU. [IpaBmia OGe3zomacHOW pabOTBHl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOI XUMUU

XUMHSA U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HePTAHOM

rasbl, UX COCTaB U ncnoib3oBaHue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

VCTOYHUKH YTJIEBOIOPO/IOB)

4.3

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH CpPelbl U €ro

nocienctsus. Oxpana rugpocdepsl, TOYBbl, aTMOC(ephl, GIOpbl U (HayHbI OT




XUMHYECKOro 3arps3HeHus. Ilpobrema OTX0MOB M TOOOYHBIX TPOIYKTOB.

AJIBTepHaTI/IBHbIe HCTOYHHKU SHCPTHUU

OO01mue mpeAcTaBIeHUs. O MPOMBIIUICHHBIX CIIOCO0aX MONYYEHUS XUMUIECKUX

BEILECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBeTHass ~ Metauryprus. CTEKI0 M CWIMKAaTHAsh  IPOMBIIIICHHOCTb.
[MpombitienHass  opranuueckass Xxumus. CpIpb€  UIS  OpraHHUYECKOU
MIPOMBIIIIIICHHOCTH

5 HH#HPar### Tunbl pacaETHBIX 38124
#iHPar##Pacu€Tsl Macchl BelecTBa UM 00bEMA ra30B 10 U3BECTHOMY

5.1 KOJIMYECTBY BEIECTBA, MACCE WIH 00BEMY OJHOTO U3 YUACTBYIOIIHNX B
pEaKIMK BEIIECTB

5.2 ###Par###Pacuérel TeruioBoro adexra peakuum

5.3 #H##Par###PacuéTbl 00BEMHBIX OTHOIICHHH ra30B NP XMMHUYECKUX PEAKITUIX

5.4 ###Par##PacuéTsl macchl (00bEMa, KOTHUECTBA BEIIECTBA) TPOAYKTOB

' pEaKIMU, €CIIM OJHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )
55 ##H#Par##PacuéTsl MaccoBOU MM 0OBEMHOM TONTM BBIXO/1a POJAYKTA PEaKIun
' OT TEOPETUIECCKH BO3MOYKHOTO
###Par##Pacu€Tel maccel (00bEMa, KOTHMUECTBA BEIIECTBA) IPOAYKTA

5.6 peaKIuu, eclIi OJTHO U3 BEIIECTB JIaHO B BUJIC PACTBOpA C OMPEISIIEHHOM
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA

5.7 #H##Par###PacuéThl C HCTIOIb30BAaHUEM TTOHATHI «MacCcOBast 0JS», «MOJISIPHAS

' KOHIISHTPAIUS», «PACTBOPUMOCTH)
###Par###Haxoxnenre MoJeKyIsIpHON (DOPMYJITBI OPraHMYECKOTO BEIIECTBA

5.8 IO €ro MJIOTHOCTU U MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIINX B €r0 COCTAB,

HJIN 110 TPOAYKTAM CropaHHus




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

» Xumus; 10 kiacc. yrinyonennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

* Xumus; 11 kiace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

OI'C Mos mkona
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