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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma mo XMMUK Ha YPOBHE CpPEIIHEro 001Iero oopa3oBaHUs
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3yibTaTaM OCBOEHHS
benepanbHO 00pa3oBaTeIbHON IIpOrpaMMBbl CpEHETO oO1ero
oopazoBanusa(POIl COO), npencraBneHHbx B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBarensbHoM cTtanaapre COO, c¢ yuérom Konuenmuu npenogaBaHus
y4ueOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
®denepanny, peanu3yOIIUX OCHOBHBIE 00pa30oBaTENbHbIE MPOrPaMMBbI, U
OCHOBHBIX ToNOkeHni «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
Odeneparuun Ha niepuoy 10 2025 rona» (Pacnopspkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIyOJEHHOTO W3YUYEHHUsI 3aHMUMAET BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBaHus ywammxcs 10-11 kiaccos.
N3yuenne mnpenMera, peanusyeMoe B YCIOBUAX AU (EpeHIIMPOBAHHOTO,
npo@uiIbHOrO O0O0y4YeHHs, MPU3BAHO OOECHeUYuTh O00Ie00pa3oBaTEeIbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIMYCKHHUKOB IIKOJbI, HEOOXOAUMYIO JJIst
aJanTaiuy uX K ObICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU B COLIUYME, & TAKKE IS
NPOJOJKEHU O0y4YeHHUs B OpraHu3auuax NpodeccuoHaIbHOro oO0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISIETCS] OJTHON M3 MPUOPUTETHBIX JUCIUTLIVH.

B mporpamMmme 1o XWMHM Ha3Hauy€HUE ImpeaMeTa «XUMHUSD» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIIOJIATaIOIIMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJied, coaepKaHus,
pe3ynbTaToB OOy4eHHs M TPeOOBAaHMN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBHUIETENBCTBOM TOMY SIBJISIIOTCS CIEAYIOIIME BBINOJIHSAEMBIE MPOrpaMMOM 10
XUMUU (PYHKIIHUH:

e HMHQOPMALMOHHO-METOJUYECKAsl, peaau3alus KOTOpod obecrneynuBaeT
MOJIyYEeHUE MPEACTABICHUS O MLENAX, COACpPXKaHUHU, OOIIel CTpaTeruu
oOy4eHwsI, BOCIUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU MIPEAMETA,
M3Y4aeMoOro B paMKax KOHKPETHOTO MpOoduIs;

e OpraHU3alMOHHO-TUIAHUPYIOLLIAs, KOTOpas npeaycMaTpuBaeT
ONpENENCHNE: NPUHLMIIOB CTPYKTYPUPOBAaHUS U IOCJIEI0BATEILHOCTH
U3y4YeHUs y4eOHOro MaTepuayia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTePUCTUK; TOJIXO0JI0B K (HDOPMHUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OUEHKH O00pa30oBaTeIbHBIX JOCTHXKEHHM OOydaromuxcs B
paMKax HWTOrOBOM arrecTalMd B (OpPME €IUHOI0 TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma asis yriyOaEHHOTO U3YUYEHUS! XUMUU:



e YCTaHABIWBAaeT WHBAPUAHTHOE MPEIMETHOE COJEpKaHMEe, 005S3aTelbHOE
JUISE W3Y4YEHUS. B paMKax OTACNIbHBIX MpOoPUiIeH, MperycMaTpUBacT
pacnpeneneHue M CTPYKTYpUpPOBAaHHE €ro IO KjaccaMm, OCHOBHBIM
coJiep>KaTesIbHbIM JTMHUSM/pa3ienam Kypca;

e JaéT MPUMEpPHOE pacHpelesieHne yuyeOHOro BPEMEHH, PEKOMEHIyeMOro
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYI0 TMOCIENO0BATEIbHOCTh H3Y4YEHUs Yy4eOHOTo
MaTepuaia ¢ y4€TOM JIOTUKM MOCTPOEHHUS! Kypca, BHYTPUIIPEAMETHBIX U
MEXXIPEAMETHBIX CBA3EH;

e JTAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a/lad U3ydyeHUs MpeameTa
Ha yTriyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COAECPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX  PE3YyJbTaTOB OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM
IPOTPaMMBI CpEIHEro o011ero oOpa3oBaHuUs (JINYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TaK)Ke C y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUN  0O0ydYarolmerocs IO OCBOCHHIO
COJIep KaHUs IpeIMETa.

[Io BcemM Ha3BaHHBIM MO3UIUSM B MPOrpaMMe MO XUMHH MPEAyCMOTpeHa
MPEEeMCTBEHHOCTh € OOy4Ye€HHWEM XUMHUU Ha YPOBHE OCHOBHOIO OOUIETro
oOpazoBaHus. 3a TmpeaeilaMd YCTAaHOBJIEHHOMW MpOrpaMMod MO  XUMHUU
o0s13aTeNbHON (MHBAPUAHTHOW) COCTABIISIONICH COJEpKaHMs y4eOHOTO MmpeaMeTa
«Xumus» OcTa€Tcsi BO3MOXKXHOCTH BBIOOpa €ro BapHATHBHOM COCTaBIISIOLIEH,
KOTOpasi JAOJKHA OMNPENENsThCS B COOTBETCTBHUU C HAMPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B cootBercTtBUM ¢ KoHuentyalbHbiMH mosioxkeHusmMu DPI'OC COO o
HAa3HAUYEHUU TIPEAMETOB 0a30BOr0 M YIUIYOJEHHOTO YpOBHEW B CHUCTEME
nuddepeHIupoBaHHOTO OOYyYEHHUsT HAa YPOBHE CpEAHEro oOIIero ooOpa3oBaHUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOIO M3Y4YEHHUS HANpaBICH Ha peaTU3aluio
IIPEEMCTBEHHOCTH C  IOCJIEAYIOIIMM  3TallOM  IMOJYyYEHHS  XUMHUYECKOIO
oOpa3oBaHHUS B paMKaxX M3yYEeHHUs] CHEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIMCUUIUIMH B By3aX M OpPraHU3alUsX CPEJHEro npodeccuoHaIbHOTO
oOpa3zoBaHud. B 3Toll CBs3M H3ydeHHE MpeaMeTa «XHUMHS» OPHEHTHPOBAHO
NPEUMYIIECTBEHHO HAa  paclIUpeHHe W  YIUIyOJIeHHE TEOpPEeTUYECKOM u
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BHIOPABIIMX OMpPeaenEHHbIN mpoduiib
0oOy4eHHMsl, B TOM YHUCJIE C EPCIIEKTUBOMN MOCIEYIONIEr0 MOJIYYeHUs] XMMUYECKOTO
oOpa3zoBaHus B opraHuzaiusix npodeccuoHalibHOr0 00pa3zoBanus. Hapsany ¢ atum,
B cBere TpeboBanuii ®I'OC COO Kk MmIaHUPYEeMBIM pe3yJbTaTaM OCBOCHUS
dbenepanbHOlt 00pa3oBaTENIbHONM MPOTPAMMBbI  CpeAHEro o00IIero o0pa3oBaHMUS
U3y4YeHUe IMpeamMeTa «XUMHUS» OPUEHTUPOBAHO TAaKXKE HA pelieHue 3aaad



BOCITUTAHUS W COIMAIILHOTO Pa3BUTHS OOydarommuxcs, Ha GOpPMHPOBAHUE y HHX
OOIIEUHTEIUIEKTYaJIbHBIX YMEHHM, YMEHHUI pallMoHalIu3aluil y4eOHOro Tpyaa u
0000MIEHHBIX CIOCOOOB  JICSITEIBHOCTH, HWMEIOIIUX  MEXIUCIUIUIMHAPHBIN,
HAJIMPEIMETHBIA XapaAKTED.

CocraBnstomuMu  ipeameTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3yYCHHS
ABIIAIOTCS yIUIyOn€HHble Kypcbhl — «Opranudeckas xumusi» U «OOmas u
HEeOpraHuveckas Xumus». [Ipu onpeneneHun moaxoa0B K OTOOPY M CTPYKTYpHOU
OpraHU3allyd COJIEPKAHUA 3THUX KYypCOB B MPOrpaMme IO XUMHUU 32 OCHOBY
npuHaTel nofokernst GI'OC COO o paznmuuusx 06a30BOro u yriayOJa€HHOTO
YPOBHEM U3yueHUs MpeaMeTa.

OcHoOBY cojepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOPraHUYeCcKas XUMHUS COCTAaBISE€T COBOKYIMHOCTh MPEAMETHBIX 3HAHUU U
yMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs MpeaMera. JTa CHUCTEMa
3HAHUM TMOJy4YaeT ONpeleIEHHOE TEOPETHUYECKOE [IOTOJHEHKE, MO3BOJISIONIEe
OCO3HAHHO OCBOMTH CYIIECTBEHHO OONbIIMH 00BEM  (PaKTOIOrHYECKOTO
Matepuana. Tak, Ha yriayOn€HHOM YpOBHE H3ydeHMs MpeaMera oOecreyeHa
BO3MOKHOCTh 3HAYHUTEIBHOTO YBENIMYCHUS OObEMAa B3HAHWM O XUMHYECKHX
AJIEMEHTAaX U CBOMCTBaX MX COEIMHEHUU HA OCHOBE PACIIMPEHHUS W YTiIyOJIeHUs
MPEACTAaBICHUM O CTPOCHUHU BEIIECTBA, XMMHUYECKON CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEeaKInii, pacCMaTPUBAEMbIX C TOUKHU 3PECHUS] XMMUYECKOU KUHETUKHU
U TepMOoauHaMuKu. MWM3ydyeHune mnepuoandeckoro 3akoHa u Ilepuomnueckoit
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB 0azupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XHMMHUUYECKas CBS3b
OOBSICHSIETCS C TOYKHU 3PEHUSI SHEPreTUUECKUX U3MEHEHUH npu €€ 00pa3oBaHUU U
pa3pylieHnH, a TaKXKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
TUTIOB ~ peakuuid  JomojHseTcs  (GOpMUPOBAHMEM  MpEACTaBIEeHUNH 00
AIEKTPOXUMHUYECKUX TMpoIeccax U 3JIEKTPOJU3€ PACIlIaBOB U PACTBOPOB BEILECTB.
B kypce opraHnueckoil XMMHUH TMPU PACCMOTPEHUH PEAKIMOHHON CIOCOOHOCTHU
COEIMHEHUM yaenseTcs oco0oe BHUMaHUE BOMPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIIHil.

Ocoboe 3HaueHHWe HUMEET TO, 4YTO Ha COACpKaHUE KYypCOB XUMHUU
yIIIyOIEHHOTO YPOBHS U3YUEHUS JJIs1 KIACCOB OMpeAeaEHHOTO npoduiis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JOMOJHEHWA K oOIeld cucreme
MPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIMSHUE CMEXKHbIE TIpeaMeThl. Tak, Hampumep,
B COJACpP)KaHUU TpeaAMeTa JJis KJIaCCOB XUMHKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3Ha4YeHUE OYyyT UMETh AJEMEHThl yueOHOro Marepuana mno oodmei xumuu. [lpu
W3YYEHUU TIpeAMeTa B JIaHHOM CJydae akIeHT OyneT caenaH Ha OOIIHOCTh
METOJIOB MMO3HAHMS, OOIIHOCTh 3aKOHOB M TE€OPUH B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHasE Teopus (MOJEKyJspHas Teopusi B (U3UKE), 3aKOHBI COXPaHEHUS



MacCbl M JHEPIUM, 3aKOHbl TEPMOJAMHAMUKH, 3JIEKTPOJIM3a, MPEACTABICHUSA O
CTPOEHUU BEILECTB U APYroe.

B TO ke BpeMs B COIEpXKaHUM IIpeAMETa U1 KIAcCOB XUMUKO-
Ononornyeckoro npoduist OOoNbIIMKA yAENbHBIA BeC OyleT UMETh OpraHHYecKas
xumus. B 3TOM cimyuae  mpedocTaBiseTCsl  BO3MOXKHOCTH — JUIsi  Oosee
OOCTOATEIBHOIO  PACCMOTPEHUsT XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMbI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TaKUE
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABI, OEJIKH, YTJIEBOAbl, HYKIECHHOBBIE
KUCJIOTBl U Apyrue. [lpu 3TOM 3HaHUA O COCTaBE M CBOMCTBAX MHPEACTAaBUTEIICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM [UIl W3y4YEHHs
CYILLIHOCTH MpoueccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B nmane ¢GopmHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHMS, OCBOCHHS
OOIIEHayYHBIX METO/IOB [TO3HAHUS U OMbITa MPAKTUYECKOTO MPUMEHEHUS HAyYHbIX
3HaHUU HW3ydeHHe MpeaMera «XUMHs» Ha yriayOlEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpeaMeTaMHd, BXOJAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuyHble HOpeaMeTb», «MartemaTuka u
uHdopmaTrka» u «Pycckuil sI3bIK 1 TUTEpATypay.

[Tpu wu3yuyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro oduiero oopazoBanus (Ha 6a30BOM
YPOBHE), 3aJaueil MepBOCTENEHHON 3HAYUMOCTHU SIBISETCS (POPMHUPOBAHUE OCHOB
HAayKM XHMHU Kak oOOJacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKOU
JEATEIBbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
TOM 3a7aud Ha YIIyOJNEHHOM YPOBHE U3YYEHHMS IMpeAMeTa MpeIonaraet
peann3anmio TAKUX LEJIEH, KaK:

o (opMupoBaHHE TpEACTABICHUI: O MaTepUaJIbHOM €JMHCTBE MHpAa,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poid B OO0ECIeYeHHH
YCTOMYMBOIO  pPAa3BUTHUA  YEJIOBEYECTBA: B  peUIEHUWH  MpodieM
HKOJIOTUYECKOM, YHEPreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJULMHBI, CO3aHUU HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIHH, B
00€ecCleyeHnr palroOHAIBHOTO MPUPOJIONOIb30BaHMs, B (HOPMUPOBAHUU
MHPOBO33pEHUS U OOLIEH KyJbTYphl YEJIOBEKA, a TAKKE 3KOJIOTMYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpesie;

e OCBOCHME CHCTEMBl 3HAaHUH, JIEKallMX B OCHOBE XUMUYECKOH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: (PyHIaMEHTAIbHBIX
IIOHATHM, 3aKOHOB W TEOPUH XUMHHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEpPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKUUN, O



XUMHUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
HAyYHBIX MPUHIUANAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBaHue y oOyyarommxcst OCO3HAHHOTO MMOHUMAHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKMX 3HAHUU 71 OOBIACHEHUS
KITFOUEBBIX W€ U MPOOJIEM COBPEMEHHOW XUMUU, JJII OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus mpoOiieM, CBA3aHHBIX C XUMHUEHN, MPOTHO3UPOBAHUSI,
aHaJu3a M OIIEHKH C MO3UIMN SKOJOTHYECKON 0€30MacHOCTH MOCIEeACTBUN
OBITOBOM M TPOU3BOJCTBEHHON JEATECIBHOCTH YEJIOBEKa, CBS3aHHOH C
XUMHUYECKUM  TPOU3BOACTBOM, HCIOJB30BAaHUEM U  MepepabOTKON
BEIIIECTB;

e yriayOJieHHEe TPEACTaBICHUA O  HAYYHBIX  METOJaX  ITO3HAHWUS,
HEOOXOJMMBIX ISl TPUOOPETEHUST YMEHHU OpPHUEHTHUPOBATHCS B MHUPE
BEUIECTB M OOBACHEHMS] XUMHUYECKUX SBJIICHHUM, HMEIOIIUX MECTO B
MIPUPOJIC, B MPAKTUYECKOU JIESITEIHHOCTH U TTOBCETHEBHOM KU3HH.

B mmaHe peanuzaiuu NEpPBOOYEPETHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIIUX
GyHKIUNA TETOCTHOM CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYECHUU
npeaMera «XuUMUS» Ha  YrayOJE€HHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
MPUOOPETAIOT TaKUE 1EIU U 33J1auH, KakK:

e BOCHUTaHHE YOEKIEHHOCTHM B T[O3HABAEMOCTH SIBIICHUI MPHUPOJIBHI,
YBOKEHHUS K TMpoOlLeccy TBOpPUYECTBA B OO0JACTU TEOPETHUUECKUX H
MPUKIAAHBIX HMCCIENOBAHUNA B XMMUH, (OPMUPOBAHHE MHUPOBO33PEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAaUMUM K OOYYEHHMIO W [IO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIMUTAaHUIO  HAa  OCHOBE  YCBOCHUS
00IIeYeI0BEYECKHUX [IEHHOCTEH;

e Ppa3BUTHE MO3HABATEJILHBIX HHTEPECOB, NHTEIJIEKTYAJIbHBIX U TBOPUECKUX
crocoOHOCTEeM oOyuaronuxcsi, (QOpMHUPOBAHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCHIEHTHON MpodhecCuOHaTbHOM U 00IIeCTBEHHO! JESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 U MOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (opmMupoBaHME YMEHMI W HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHUSA,
Pa3BUTHE DKOJIOTMYECKON KYJIbTYPhl, IPUOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTHUUECKOHN eI TEIbLHOCTH.

OO6miee 4KCIIO YacoB, MPEAYCMOTPEHHBIX JJISI U3YUEHUS XUMUU HA YIIIyOJIE€HHOM
YpPOBHE CpeaHero odmero odpaszoBaHus, coctaBiser 204 gacos: B 10 kmacce —
102 gaca (3 yaca B Heznento), B 11 kimacce — 102 yaca (3 gaca B Hefienio).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYeCKOM XMMUH.

IIpenmer W 3HaYeHHWE OpPraHMYECKOW  XHWMHUH, [MPEACTABICHUE O
MHOT000pa3iK OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUS. BasleHTHBIE BO3MOXXHOCTM aToMa Yriepona. XHMHUYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSIX. Tumbsl THOpUAM3AIMM  aTOMHBIX —OpOuTanei
yraepojia. Mexanu3mbl 00pa30BaHMs KOBAJIEHTHON CBsI3M (OOMEHHBIA M TOHOPHO-
aKUEeNnTOpHbIA). TUNbl NEepeKpbIBaHMUS aTOMHBIX OpOUTaNe, G- U T-CBS3M.
OnunapHas, qBOMHAsE U TpoiiHasi cBa3b. CocoObl pa3pbiBa CBSI3€l B MOJIEKYJIax
opranuyeckux BemecTB. [loHsTHE O CBOOOJHOM pajaukane, Hykieopuiae u
anekTpodue.

Teopust cTpoeHuss opraHudeckux coeauHeHnii A.M. byrtnepoBa w
COBPEMEHHBIE NIPE/ICTABIIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COelWHEHUH. MoneKkysspHble U  CTPYKTypHbIE  (HOPMYIIBI.
CrpykTypHble GOpMyJbl pa3IUYHBIX BUIOB: Ppa3BEPHYTas, COKpalIEHHA,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe APPEKTH B MOJEKYJaX OPraHUYECKUX COCTUHEHHHN (MHAYKTUBHBIN
U ME30MEPHBIN 3P PEKThI).

[IpencraBnenne o kiaaccUpUKALMK OpraHuyeckux BemecTB. llonsTue o
byHKunoHanbHOM rpynmne. I'omosnorus. I'omonoruueckue psiabl. Cucremaruueckas
HoMeHKkaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTJEJIbHBIX IIPEICTABUTEIICH.

OcobOeHHOCTH W Kiaccu(uKanus OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M HX MPEBPAIICHUI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OMNBITHI N0 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(utaBneHue, oOyIJIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHHE MOJEJIEH MOJEKYJ
OpPTraHWYECKUX BEILIECTB.

Yriaesoaopoasl.

Ankanbl. 'omoniornueckuil psj ankaHoB, oOmias ¢popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJIKAaHOB, SP’-
ruOpuan3anus aTOMHBIX OpOuTanel yrieponaa, c-cBsizb. PU3MYECKHE CBOWCTBA
AJIKaHOB.



XHWMHMUYECKHE CBOMICTBA QJIKAaHOB: pPEaKUWH 3aMEIICHMs, H30MEPHU3aLUH,
JErUAPUPOBAHUS, IUKIU3AIMKU, TUPOJIN3a, KpeKUHra, roperus. [Ipeacrasienue o
MEXaHU3ME PeaKIi paJuKaIbHOTIO 3aMEICHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U TPUMEHEHUE ATKAHOB.

[uknoankanel. O0mmas dhopmysa, HOMEHKIAaTypa u uzoMmepus. OcoOeHHOCTH
CTPOEHUSI M XUMHUYECKHX CBOMCTB MaiblX (IUKIOMNPONAH, LIHUKIOOYTaH) W
OOBIYHBIX (IIUKJIOMEHTaH, ITUKIOreKCaH) IUKIoadkaHoB. CHoCOObI MOTyYEeHHS U
NPUMEHEHUE UKIIOAIKAHOB.

Ankensl. ['oMonornueckuii psj ankeHoB, oOmas (GopMyra, HOMEHKIIATypa.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYJ] aJKEHOB, Sp’-
ruOpuau3anysi aTOMHBIX opOuTaned yriepoaa, o- U m-cBA3U. CTpyKTypHas u
reoMerpudeckas (muc-tpaHc-) wuzomepus. Dusmyeckue CBONCTBAa aAJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMH NPUCOEAVUHEHUS, 3aMEIIEHUs B (-IOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3aluuu U okucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha ABOWHYIO CBs3b. CIOCOOBI MOJNYYEHUS] U PUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymynuposaruwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI M1 XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenunenue. Ilonmmepusanus
CONpPSKEHHBIX TUeHOB. CriocoObl MOMyYEeHHs U IPUMEHEHUE aJIKaIuEHOB.

Ankunbl. ["'oMonmoruueckuii psii adKWHOB, 001mIas Gpopmyia, HOMEHKJIATypa U
U30MeEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3anns aTOMHbIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA aJKUHOB.
XHWMHUYECKME  CBOWCTBA:  pEAaKUMM  NPUCOCIUMHEHHUSA, JAUMEpU3aUu U
TPUMEPHU3ALNHU, OKUCICHHs. KHCIIOTHBIE CBOMCTBA QJIKUHOB, HUMEIOIIMX KOHLEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peaKIiu Ha TPOUHYIO CBs3b. CIIOCOOBI MOTyUYeHUs
Y IPUMEHEHUE AJIKUHOB.

ApomaTudeckue yrieBoaopoasl (apeHsl). ['omojornueckuii psij apeHoB,
obmiast opmyIia, HOMEHKJIATypa U U30MepUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuEe MOJeKyIbl OeH3ona. dusmyeckue cBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H301a ¥ €ro FOMOJIOTOB: PEAKIMK 3aMelIeHusl B OEH30JbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalie, PEakUUH NPHUCOCIUHEHUS, OKHCIEHHE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCUIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepuszanus ctupona. CnocoObl NOMydYeHHs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOJOPOJIOB.

[Tpuponnsliii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HepTh u €€ mpoucxoxeHue.
KamenHslii yroib U npoayKrsl ero nepepadotku. CrnocoObl nepepadboTKu HEPTH:



MEPErOHKa, KPEKUHT (TEPMUYECKHH, KaTaIUTHUYCCKHiI), PUGOPMHUHT, ITHPOJIU3.
[TpoaykTel mepepadoTKku HEDTHU, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTHyeckas CBsI3b MEXY Pa3IMUYHBIMU KJIaCCaMU YTJIEBOJIOPO/IOB.

DNEeKTPOHHOE CTPOCHHE TaJOTEeHIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEIICHUs] TajoreHa Ha THIAPOKCOrPYMIly, HUTPOTPYINy, MHAHOTPYIIY,
aMmuHoOrpynmy. JlelicTBU€ Ha TaJOTeHIPOU3BOJHBICE BOJHOTO M CIUPTOBOIO
pacTBopa WWIENOYM. B3auMoOnencTBHE AUTaJOr€HAIKAHOB C MAarHUEM WU I[MHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCJIMHCHUSIX. Hcnonp3oBaHue
raJIOTEHIIPOM3BOJHBIX  yTJIEBOJIOPOJIOB B OBITY, TEXHHUKE M TIPH CHHTE3C
OpTraHMYECKUX BEILIECTB.

DOKCIEpUMEHTAIbHBIE METOJIbI M3YUYEHHS BEIIECTB W MX IIPEBpaIlCHUN:
n3yueHne GU3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakIuii  yrieBOAOPOJAOB Pa3IMUHBIX KIIacCOB (oOeciBeunBaHHE OpOMHON HIIH
WOJHOM BOJIbl, pacTBOpa MEpPMaHraHaTa Kajus, B3aUMOJICHCTBHE allETUJICHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOEe OOHApyKEeHUE
yriiepoga ¥ BOAOpPOAA B OPraHUYECKUX BEIECTBAX, IOJIYUYEHHE OHTUJICHA W
M3yUYCHHE €ro CBOMCTB, O3HaAKOMIJICHHE ¢ KoyuteKiusamu «Hedts» m «Yromby, ¢
oOpa3liaMu  IuUIacTMacc, KaydyKOB M PE3WHBI, MOJCIMPOBAHUE MOJICKYJI
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucsopoaconepskaniue opranHudecKue coeJMHEHHU.

IIpenenbHble oOaHOATOMHBIE CHUPTHL. CTpoeHHE MOJeKyJl (Ha mpuMepe
MeTaHOJla W J3TaHoyia). ['oMonormueckuii psa, ooOmas GopMymna, u3oMepus,
HOMEHKIaTypa ®  kiaccudukanusa. Duznueckue CBONCTBA  MIPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BolopoaHble CBSI3M MEXIYy MOJIEKYJIaMU CIHUPTOB.
XUMHUYECKHE CBOMCTBA: PEaKIMU 3aMEIIeHUs, JAeTuapaTallid, OKHUCJICHHUS,
B3aUMOJICHCTBUE C  OpPraHM4YeCKMMU UM  HEOPraHUYECKUMHU  KHUCIIOTaMH.
KauecTBeHHast peakiusi Ha OJHOATOMHBIE CIIUPTHI. [leficTBUE dTaHOa U METaHOJa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUSs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. Oco0eHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHoOroatomMHble CHUPTHI — ATUICHIVIMKONbL W riaulepuH. Ddusuueckue u
XUMHYECKHE CBOMCTBA: PEAKIIMHU 3aMEIICHHUS, B3aUMOJICHCTBUE C OPraHMYECKUMHU
W HEOPraHWYECKMMH KHCIIOTAMHU, Kauye€CTBCHHAs pPEakiMsd Ha MHOTOATOMHbIE
cnupthl. [IpencraBienne o MexaHU3ME peakIUi HYKICO(UIBHOTO 3aMEIICHUS.
JeiictBue Ha opraHu3Mm denoBeka. (CnocoObl MOJyYeHUS U [PUMEHEHUE
MHOTOAaTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHUE THIPOKCOTPYIIBI U
O0eH3opHOrO sypa. duzmdeckue cBoiicTBa peHona. OCOOCHHOCTH XMUMHYECKHUX



cBoicTB (eHona. KadectBennsie peaknuu Ha (eHon. ToxkcuuHOCTH (PeHoma.
CrniocoObl osryuenust v npuMenenue penona. Genondopmanpaeruanas cMoa.

KapOonuiibHblE COETUHEHUS] — aIbAETU/IbI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Trpynmbl. ['oMonorudeckue psabpl ajlbJeruaoB M KETOHOB, 00OIIas
dopmyna, uzoMepuss U HOMEHKJIaTypa. DPu3nyeckue CBOMCTBA albJIErHIOB U
KEeTOHOB. XUMHUYECKHME CBOWCTBAa  albJETMJOB UM  KETOHOB:  peaKkUuu
npucoenuuenusa. OKHUCIIEHUEe albAeruI0B, KAYECTBEHHbIE PEAKIIMM Ha allbJIETUIbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE albJErHI0B U KETOHOB.

OnHOOCHOBHBIE Ipe/iebHbIE KapOOHOBbIE KUCIOThI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTIOT. 30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJIHOOCHOBHBIX TMpPEIEIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuUKalMM, PpEaKUUd C Y4acTHEM YIJIEBOAOPOJHOTO paguKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KUCHOTHL. [loHSTHE O NPOU3BOTHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOE€HHOCTH CBOMCTB HENPEIEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHCIOT, THIPOKCUKapOOHOBBIX KUCHOT. [IpeacraBurenu BhICHIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, MaJbMUTUHOBAsA, OJICMHOBAS, JUHOJEBAA,
JuHoNeH08as KUcnoTbl. CiocoObl MOTyUYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonoruueckuil psna, oOmas (opmyia, HU30OMEPHS H
HOMEHKJIarypa. Pu3nyeckne W XWMHUYECKHE CBOMCTBA: THUAPOJHU3 B KHUCION U
LIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3ndeckue 1 XMMUYECKHUE CBOIMCTBA KUPOB: TUIPOJIU3 B
KHCJION U 11esoyHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIpPENENbHbIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MBpIa KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBHE.

OO6mras xapakTepucTuka yrieBojoB. Kinaccudukamnus yrieBoaos (MOHO-, IH-
u nonucaxapuiabl). MoHocaxapuIbl: TJIIOKO3a, (PYKTO3a, rajgakrosza, pudosa,
Je30Kcupr003a. PU3NUYECKre CBOMCTBA M HaXOXKACHUE B Ipupojae. DoTocuHTE3.
XHUMUYECKHE CBOMCTBA ITIOKO3bl: PEAKIIUU C YYACTUEM CIIUPTOBBIX U alIbIETUIHOM
Ipynn, CIOUPTOBOE W MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHUE B KU3HENEATEIbHOCTH opraHu3Ma. Jlucaxapuasl: caxapos3a, MajlbTo3a U
JakTo3a. BoccTaHaBnMBaIKe U HEBOCCTAHABIMBAIOLIME AUcaxapuabl. I 'naponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lomucaxapuapl: kpaxman,
IJIMKOTEH U 1eiunojo3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmajia, TIJIMKOreHa U
Heurono3bl.  DU3nyYecKkue CBOWCTBA KpaxMaja M IEJUTI0J03bl. XUMHUYECKUE
CBOMCTBA Kpaxmaya: TMAPOJIU3, KAaUYEeCTBEHHAs PEaKUUs C HOJO0M. XHUMHYECKUE
CBOMCTBa LIEJUTIOJIO3BI: TUIPOJU3, MOJdydeHue 3(pupoB nemttoiao3sl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHbBIN MIEIK).



OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS BEIIECTB M WX MpPEeBpallCHUN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIMPTa B aJbJETH] HA PACKAJIEHHOM MEIHOU MPOBOJIOKE,
OKHCIIEHUE ATUJIOBOTO COUPTA JUXPOMATOM Kayus (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMU Ha albJeTUlIbl (C TUIPOKCHUIIOM
nuammuHcepeOpa(l) wu  ruppoxkcumom  meau(ll)), peakmus ramnepuHa ¢
ruapokcugom Meau(ll), xumudeckue cBOWCTBa pPAacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaoMm meau(Il), B3aumoneiictBue
KpaxMajia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ady 10 TeMaMm «CHupThl U
dbenounb, «KapooHoBbie KUCTOTHL. ClOXKHBIE ADUPBD».

A3o0Tcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMUHBI — OpraHUYecKHe MPOU3BOAHBIE aMMmuaka. Kiaccudukanus aMUHOB:
anmupaTUIeCcKue ¥ apOMATHYECKHE; IEePBUYHBIC, BTOPUYHBIE W TPETHYHBIE.
Crpoennie moJiekyn, oOmas Gopmyia, u30Mepusi, HOMEHKIATypa U (pU3NUECKHE
cBOICcTBAa. XMMHUYECKOE CBOMCTBA anu(aTUUECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHCTBUE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Conu anKuiaMMOHHSL.

AHWIMH — TPEACTAaBUTENIb AMUHOB apomaTuyeckoro psaa. CrpoeHue
aHuiauHa. B3anMHOe BIMSHUE TPYIN aTOMOB B MOJIEKyJie aHWiInHA. OCcOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakivu Ha aHwinH. CrocoObl
MOJIYYeHUS] M TpuUMeHeHue anudarnuecknx amMuHoB. [lomyuenue aHunnHA H3
HUTPOOCH301a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENIN O~
AMHUHOKHCJIOT:  TJIMLMWH, ajnaHuH. @OU3WYecKue CBOMCTBA AMHHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT KakK aM(pOTEpHBIX  OPTaHHYECKHX
COCJIMHEHUM, peakis TMOJMKOHACHCAUU, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHnE aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJINU3 MTENTUIOB.

benkn kak npupojHble moauMeEpbl. llepBuuHasg, BTOpUYHAsT M TpPETUYHAA
CTpyKTypa OenkoB. XUMHYECKHE CBONCTBAa OEIKOB: THUIAPOIU3, JCHATYypaIus,
KaueCTBEHHbIC PEaKIIUU Ha OCJKH.

OKCNIEPUMEHTAIbHBIE METOJIbl M3YUYEHHUS BEIIECTB WU HUX NPEBPAIICHUN:
pacTBopeHue OENKOB B BOJIE, JACHATypalusi OCJIKOB MPU HArPEBAHUH, I[BETHbHIC
peakuuu Ha O€NmKHM, pelieHHe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcoaepxaine OpraHUYecKue COECTMHEHUSD u «PacniozHaBaHue
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeIUHCHUS.

OCHOBHbBIE MOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINN, CPEIHSS MOJEKYISIpHas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHUM —
MOJIMMEPHU3AIIUS U TOJTUKOHIEHCAIHS.

[Tonumepnbie Marepuanbl. IlmacTmacchl (TMOJMATHICH, TMOJUIPOIHUIIEH,
MOJIMBUHWIXJIOPUJl, TOJTUCTUPOJ, TMOJUMETWIMETAKPUIAT, MOJUKApOOHATHI,
noJimdTUICHTEpePTaarT). Y Trim3aius u nepepadoTka IIacTUKa.

DnacToMephl: HATYypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOMPEHOBLIN, U30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BonokHa: HaTypaibHbIe (XJIONOK, IEPCTh, MIENK), HICKyCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYEHUs (Tedion, KeBJIap,
AIIEKTPOIPOBOISIIIINE TTOJIUMEPHI, OMOpa3araeMble MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl H3YyUYEHHS BEHIECTB W MX IPEBpallCHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7au 1o TeMe «Pacmo3naBanue
MJIaCTMAcC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MomnekynspHod ¢GOpMysbl OPraHUYECKOTO COCAMHEHHS 10
MacCOBBIM  JIOJISIM ~ 3JI€MEHTOB, BXOJSIIUX B €ro COCTaB, HaXOXJEHHUE
MOJIEKYJISIpHOM  (pOPMYJIBI OPraHUYECKOrO0 COEIUHEHHS 1o Macce (00bEMY)
MPOAYKTOB CrOopaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiuu W/WIM HCXOMHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpPraHMYeCcKOro BEIIECTBA HA OCHOBE €ro XMMHUYECKMX CBOMCTB WJIM CIOCOOOB
MOJTyYeHHUsI, OIpeJielieHue J0JU BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETHUUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXnpeaMEeTHBIX CBsI3el MPU U3YYEHUH OPraHUYECKON XMMHUU B
10 kjacce OCYIIECTBISIETCS dYepe3 HCIONIb30BaHUE KakK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TIOHATHUH, MPHUHATHIX B OTACIBHBIX IPEIMETax
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO011e ecTeCTBEHHO-HAYYHBIEC MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOIIOJIEHHEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJIEJb, MOJICIUPOBAHHUE.

du3nka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (DU3WUYECKUE BEJIMYMHBI, €IUHUIIBI HU3MEPEHHS, CKOPOCTh, SHEPIus,
Macca.

buomorus: kierka, opraHu3M, J3KOocHUcTeMa, Ouochepa, Meraboau3Mm,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUII MUTAHUSA, OpOKEHUE,



dboTocuHTE3, MObIXaHWE, OENKH, VYIJIEBOJbI, >KUPBI, HYKIECHHOBBIE KHUCIIOTHI,
(hepMEeHTHL.

['eorpadusi: mone3Hple HCKOMaeMble, TOTINBO.

TexHonorusi: mNHIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO THTAHMUS,
MOIOIITUE CPENICTBA, MaTEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX saep. XuMHYEeCKUil 3nemeHT. M3oTonbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCIIA. DHEPTETUUECKHE YPOBHU U
noaypoBHHU. AToMHBIE opOuTanu. Kiaccubukarus XuMUIECKUX JIEMEHTOB (S-, P-,
d-, f-anmementsr). PacnpeneneHue 2JIEKTPOHOB IO AaTOMHBIM — OpPOHUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpAIIMK aTOMOB JIEMEHTOB MEPBOr0—4YETBEPTOIO MEPUOIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTypaluu HOHOB.
DIIEKTPOOTPUIIATEIIBHOCTb.

[lepnognueckunii 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CBA3b NEPUOIUYECKOTO 3aKOHA U lleproanueckor CHUCTEMBI
XUMHYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOpPUEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX PJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuoaaM. J3JHA4YEHUE
nepuoanudeckoro 3akona /[.M1. Meuneneesa.

XuMH4YecKasi CBsI3b. BuUIbl XMMHYECKOU CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuinyeckas. MexaHu3mMbl 00pa30BaHUSl KOBAJEHTHON CBS3M: OOMEHHBIH U
JIOHOPHO-aKLENTOPHBIN. DHEPrus U IJIMHA CBA3H. [10sIpHOCTH, HAITPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHON CBA3U. KparHeie cBs3u. BogopoaHas CBs3b.
MexMOoNeKyIIpHbIE B3aUMOICUCTBHS.

BajleHTHOCT, M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T'€OMETPUUECKIUM CTPOCHUEM (HA MPUMEPE COCAMHEHUM
AJIEMEHTOB BTOPOT'O MEPUO/IA).

[IpencraBienrie 0 KOMIUIEKCHBIX coeAnHeHnsaX. COCTaB KOMILJIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBarenb, JMTaHIbl. 3HAaYEeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHATHE O KOOPAMHALIUOHHOW XUMHUH.

BemectBa  MOJNEKYJTApHOTO UM HEMOJEKYJSAPHOTO  CTPOECHUSA. THMBI
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIECTB.

ITonstue o nucnepcHbix cucremMax. VictuaHble pactBopsl. Ilpencrasienue o
KOJUIOMIHBIX pacTBopax. CrnocoObl BbIpaKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PacTBOPE, MOJISIpHAs KOHIEHTpanus. Hacelennsie u
HEHACBHIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramioruaparsl.



Knaccuduxkaius 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBUATBHBIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKUX peakuuid B HEOPraHUYECKOW M OpraHMYecKOn
XUMUH. 3aKOH COXPAHEHMSI MAaCChl BEUIECTB; 3aKOH COXPAHEHUSA W NPEBPAIICHUS
DHEPTUU TIPU XUMHYECKUX peakmusiX. TernoBbie 3QPEeKThl XUMUUECKUX PEaKIIHU.
TepmoxuMuueckue ypaBHEHUSI.

CKOpOCTh XMMHYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (haKTOPOB.
I'omMoreHHbI€ 1 reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OOpaTtumble U HEOOpaTUMbIE peakluu. XuMuieckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHs. DaKTOpbl, BIUSIOIIME HA TOJIOKEHUE XUMHYECKOIO
PAaBHOBECHS: TEMIIEPATYpPA, AABJIECHUE U KOHLIEHTPALIMU BELIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass auccounanus. CuiibHble U ciaOble  3JIEKTPOJIUTHL
Crenenp auccouuanuu. Cpena BOJIHBIX PACTBOPOB: KHUCIOTHAsl, HEUTpalbHAas,
mienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakuud.  CTeneHb  OKUCIIECHMS.
OkucnuTenb W BOCCTAHOBUTENb. [lpomecchl OKHUCIEHHST U BOCCTAHOBJICHUSI.
BaxxHelilme OKHMCIWTEIM W BOCCTAHOBUTEIW. MeTon 3JIeKTpOHHOro OalaHca.
DIIEKTPOJIN3 pacTBOPOB U PACILIABOB BEIIECTB.

OKCHEpPUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M HUX IPEBPAILLCHMIA:
pa3lioKEHHWE TMEPOKCUIA BOJOPOJa B MPUCYTCTBUM KaTalM3aTropa, MOJIEIH
KPUCTAJUIMYECKUX PEUIETOK, IPOBEICHUE peaKIMii HOHHOTO 0OMEHa, OIpe/iesieHre
Cpeabl pacTBOPOB C MOMOIIBIK) WHJIWKATOPOB, M3YYEHUE BIMSHUSA PA3TUYHBIX
(GakTOpOB HAa CKOPOCTh XUMHYECKOW pEaKIUU U TMOJIOKEHHE XHMHYECKOTO
PaBHOBECHSL.

Heopranuueckass xumus.

[Tonoxenne HemeraiwioB B llepmoguueckol cucremMe XUMHYECKHX
sanemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOeHUs UX aToMoB. Duznmveckue
CBOICTBa HEMETAJUIOB. AIIJIOTPONUS HEMETAJUIOB (HAa MpUMEpEe KHUCIOPOJa, CEPHI,
dbocdopa u yriepoaa).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBHUTEJIbHBIE CBOMCTBA. ['mMapuuasbl.
TomIMBHBIE ATIEMEHTHI.

["anmorensl. Haxoxpaenue B mpupojie, cnocoObl MOJNy4YeHUs, (PU3NYECKue u
XUMUYECKUE CBOWCTBA. | amoreHoBoaopoAsl. BaxkHenmme KUCIOpoACOoAepKalme
COEMHEHHMsI rajioreHoB. JlabopaTopHble U MPOMBILIUICHHbIE CIIOCOOBI MOTYUYEHUS
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEUHEHHUI.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI MOIYYCHUS
Kuciopoaa. @u3NUecKue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KUCIOpoAa U
030Ha. OKCUABI U TEPOKCUBI.

Cepa. HaxoxneHnue B mpupojie, CIOCOOBI TOJNy4YeHUS, (PUIHYECKUE U
xumuuyeckue cpoictBa. CepoBomopon, cyiabduasl. Oxcunp cepboi(IV), oxcun
cepbl(VI). Cepuucrass u cepHas KHCIOTBI U HX coiid. OCOOEHHOCTH CBOWCTB
CepHOU KUCIOTHL. [IpuMeHeHune cepol U €€ COEAUHEHNM.

A3or. HaxoxneHue B mnpupoje, cHnocoObl MNOIy4YeHHUs, (PU3NYEecKue u
XUMHYECKHE CBOMCTBA. AMMMaK, HUTpUbl. OKCHUJIBI a30Ta. A30THUCTas U a30THas
KHUCIIOTHI U UX coih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [Ipumenenue azora
U €ro COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenuwe B mpupojae, crnocoObl MONTydYeHUs, (PU3HUYECKUE U
xumudeckue cBoiictBa. Dochumpt m pochun. Oxcuasl (ochopa, ¢ocdopuas
kucinota u e€ conu. [lpumenenue dochopa u ero coeauHeHuit. docdopHbie
yaoOpeHus.

VYrnepon, HaxoxJeHWe B IpUpoje. AIIOTPONHbIE  MOJIU(PUKALMY.
duznyeckne W XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoMm. Okcua yriaepona(ll), oxcun yrimepona(IV), yronbhHas kucinora u e€
COJIU. AKTUBUPOBAHHBIN yTOJb, ancopOuus. DyiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOku. [IpuMeHeHre mpoCThIX BEHIECTB, 0OPA30BAHHBIX YIIEPOJIOM, U €ro
COCIMHEHU .

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MoiydeHus, (GU3NUecKue u
xumuueckue cpoictBa. Oxcun kpemuus(1V), kpemHueBass KUCIOTa, CUIUKATHI.
[IpuMeHneHne KpeMHus U ero coennHeHui. CTEeK0, ero noJiydeHue, BUIbl CTEKIIA.

ITonoxenne MmetamioB B Ilepronnueckoil cucTeMe XUMUUYECKUX JIEMEHTOB.
OCcOOEHHOCTH CTPOEHHMSI DIIEKTPOHHBIX O000JI0YEK aToMOB MeTamuioB. OOmue
¢dbuznyeckre cBoicTBa MeTauioB. [IpuMeHeHHME MeETauioB B OBITY M TEXHUKE.
CnuaBbl METaIIOB.

DNEKTPOXUMHUYECKUN PsAJl  HampsokeHuid  MetamwioB.  OOmue  crocoOsl

MOJTyYeHUS METaJJIOB: TUAPOMETAILTYPTHs, MUPOMETAILTYPIus,
anektpoMeramutyprus. Ilonarue o koppo3un MeramioB. CrnocoObl 3allUThl OT
KOPPO3HH.

OO6mass xapakrepuctuka MeTamuioB [A-rpynmsl [lepuonnueckoit cuUCTEMBI
XUMUYECKUX 2JJieMeHTOB. Harpuihi u kanumil: mnosnydeHue, ¢GU3HUECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHHU.

Oo6mas xapakrepuctuka metaioB IIA-rpymnmer Ilepuoguyeckoil cucteMsl
XUMUYECKUX ODJIEMEHTOB. Marnmii W KaJblWid: ToJNydeHue, (U3HYECKUue u
XUMHUYECKUE CBOWCTBA, INPUMEHEHUE IMPOCTHIX BEIIECTB U WX COCIAUHEHUM.
JKéctkocTh BOJBI U CTIOCOOBI €€ yCTpaHEHUSI.



AJIOMUHUN: NONy4eHHe, PU3NUYEeCKre U XMMUYECKHe CBOMCTBA, MPUMEHEHHE
MIPOCTOTO BEIeCTBA W €ro coeauHeHuH. AMQOTepHBbIE CBOICTBAa OKCHIA U
TUAPOKCUIA ATFOMUHUSA, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThuka MeTauioB 1o0o4HbIX mnoarpynn (b-rpymm)
[lepronnyeckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

@u3NUecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHUil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl U guxpomaThl, HX
OKHCIIUTENbHBIE CBOWCTBA. [lonydeHne u npuMeHeHne xpoma.

Pusnyeckue W XUMUYECKHE CBOMCTBA MapraHla M €ro COEAUHECHUMU.
Baxnenimume coenunenuss wapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJIe3a U ero coequHeHuil. OKCupl,
ruapokcuasl u conu xeneza(ll) u xxeneza(lll). [lonyuenne u npuMeHeHue xene3a
U €ro CIUIABOB.

DOU3UYECKUE U XUMUYECKUE CBOMCTBA MEAU U €€ coennuHeHun. [lonyuenue u
IIPUMEHEHUE MEU U €€ COCTUHEHH.

[Muuk: nomydyeHue, (QuU3MUECKHME M XHUMHYECKHE CBOMCTBA. AMQOTEepHBIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMeneHune
IIMHKA U €r0 COEIUHEHU.

OKCIIEpUMEHTAJIBHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBpALICHUN:
u3ydyeHue oOpa3loB HEMETaJUIOB, TOpeHue cepbl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJIE, M3Yy4YEHHE KOJUIeKUMU «MeTalulbl M CIUIaBbD), B3aUMOJICHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJJIOB C BOJIOM (BO3MOXKHO HCITOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M JK€Je3a C PacTBOPAMH KHCIOT U
LIEJI0YEH, KaYECTBEHHBIE PEAaKI[MM HA HEOPTAHUYECKUE aHUOHBI, KATHOH BOJIOPOJIa
M KaTUOHBbl METaUIOB, B3aUMOJECHCTBUE TUAPOKCUIOB ATOMUHHS M LHHKA C
pacTBOpaMH KHCJIOT M IIENOYEH, PEIIEHUE DKCIEPUMEHTAIBHBIX 3a1a4 IO TEMaM
«T"anorens», «Cepa u €€ coeaquHeHUs», «A30T U (Hochop U HX COECTUHEHU,
«Mertaibl TJIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX TOATPYII.

XuMHSA M KM3Hb.

Ponb xumMum B o0ecriedeHu yCTOMYMBOIO pa3BUTHUs yenoBeuectsa. [lonsTue
O Hay4YHBIX METOAaxX IIO3HAaHUS M METOJNOJOTHH HAy4YHOTO MCCIENOBAHUS.
HayyHnble puHLIMIBI OpraHu3auuyu XUMUYECKOI0 IPOU3BOACTBA. [IpomblnieHHbIE
CIOCOOBI MOTYYEHUsI BaKHEUIIUX BEIIECTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMbIlIIEHHbIE CTIOCOOBI MOTYYEHUSI METAIIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEW CpeNbl M €ro IOCIEICTBUS.
Ponb xuMuu B o6ecniedeHrH SHEPTeTHUECKOM 0€30MMacCHOCTH.

Xumuss W 3J0pOBbE UeloBeKa. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUM B pa3BUTUNA MEIHUIIUHEI.



XuMHsl THIIKA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE M00aBKku. Poib xumuu B
oOecrieyeHuu MUIIEeBOM 0€30M1acHOCTH.

Kocmernueckne u mapdromepnsie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCHOJIb30BaHUSl MpEnaparoB OBITOBOM XHWMHH B IOBCEIHEBHOMN
JKA3HU.

XuUMHsI B CTPOUTENBCTBE: BAKHEWIIINE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
0eToH).

XuMus B CEIbCKOM X034icTBe. OpraHn4ecKkre 1 MUHEpaIbHbIE yI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepUalibl, KPACKH, CTEKJIO, KEepaMuKa.
Marepuansel g 31€KTpOHUKU. HaHOTEXHONIOTUN.

Pacuétnrble 3amaun.

Pacuétpl: Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BbEMaA, KOJIMYECTBA BEIECTBA) MPOAYKTOB pEAKIMH, €CIH OJHO U3
BEILIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBAa BEUIECTBA) NPOJIYKTa
peaKkiuy, €CIM OJHO M3 BEIIECTB JAHO B BHUJAE pacTBOPA C ONPEACIEHHOU
MacCOBOM JIOJI€d PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIlMM BEIIECTBA B pAacTBOpE, JOJM BbIXOAA NPOIYKTA PEAKLUUUA OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzammsi MeXNpeaMETHBIX  CBS3€d TpW  WU3ydyeHUH oOmed u
HEOpPraHu4eckord XxuMuM B 11 Kilacce OoCyIlIecTBIISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHHI, IPUHATHIX B OTACIBbHBIX
IIPEAMETAX ECTECTBEHHO-HAYYHOIO I[TUKJIA.

OO0mmue ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBINA (DaKT, TUTIOTE3a,
TeOopHusl, 3aKOH, aHAIU3, CUHTE3, KJIacCHU(PUKAILNS, MEPUOAUIYHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEIb, MOJICIIUPOBAHHUE.

dusuka: Marepusi, MHUKPOMHUP, MAKpPOMHUDP, AaTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, WOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBECHb,
BEIIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSHME BEIIECTBA, HUJCAIbHBIA ra3,
dbuznYecKre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buosnorus: kieTka, opraHusM, d3KocucTeMa, ouocdepa, MeTaboIn3M, MaKkpo-
¥ MUKPODJIEMEHTHI, O€JIKH, KUPHI, YTIIEBOIbI, HyKICHHOBBIC KUCIOTHI, ()ePMEHTHI,
TOPMOHBI, KPyTOBOPOT BEILIECTB U TOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadus: MuHepanbl, TOpHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOIUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKass MPOMBIIUIEHHOCTh, METAJULYpPrUs, CTPOUTEIIbHbBIC
MaTepualibl, CEJIbCKOXO3IUCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dhapMmalieBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX



[npcrmaparoB, IMIPOU3BOACTBO KOHCTPYKIOHMOHHBIX MATCPpHUAIIOB, JJICKTPOHHAA
IMPOMBINIJIICHHOCTh, HAHOTCXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUM A [TPOI'PAMMBI I10 XMUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBUM C CHCTEMHO-IEATENBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS NpPEAMETa «XHMHS» Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CIEAYIONIME COCTaBISAIOIIME: OCO3HAHUE
OOy4YaromMUMHUC POCCUMCKOM TPaKJAaHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIPEAECICHNIO; HATMYNE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh UM CIOCOOHOCTh OOYYarOIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMHd W HOPMaMHu [OBEJCHUS; HAIUYUE
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IE€JU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIndHOCTHBIE pe3yJIbTATBl OCBOEHHUS MpeaMeTa «XUMHS»  OTPAXKAKOT
chOpMHPOBAHHOCTh OMbITA IO3HABATEILHOM U NPAKTUYECKON JESITeIbHOCTH
oOyyJaromuxcs B Mpoliecce peayin3alu 00pa3oBaTeIbHON IS TEILHOCTH.

JIndHOCTHBIE pE3yJIbTATBl OCBOECHUS IMpeaMeTa «XUMHSD»  OTPAkKaroT
chOpMHPOBAHHOCTh OMbBITA IMO3HABATEILHON U TIPAKTUYECKON JESITEIbHOCTH
oOydJaromuxcs B Mpoliecce peajau3alud o0pa3oBaTeNbHOU NEATebHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHS 00YyYaIOUTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAXKECHUSI K 3aKOHY U IIPABOIIOPSIKY;

MPEJICTABJICHUS] O COLUAIBHBIX HOPMAaX MW MPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUN B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX M MO3HABATENbHBIX 3a/a4, BHIOJIHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATN3e PA3TUYHBIX BUJOB YUEOHOU NEATEIbHOCTH,

2) IaTPUOTHYECKOI0 BOCIIUTAHUS

LIECHHOCTHOTO OTHOILICHUSI K HWCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYECTBEHHON XMMUM;

YBaXEHHUSI K TPOIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
IIPUJIOKEHHUST XUMHUH, OCO3HAHUSA TOIO, 4YTO JAHHbIE HAYKHM €CThb pPE3yJbTaT
JUTUTENBHBIX ~ HAOJNIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABAaTEIbHBIX MOTHBOB B IIOJIYYEHHUHM M THOCIEAYIOIIEM
aHanu3e UHQOpPMAIMU O MEPETOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUSI, 3STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE W IOCTYIKH CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoOBaHKS KYJIbTYPHI 310POBbS:

NOHMMaHHs LEHHOCTEeH 370poBOro U 0Oe30macHoro oOpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmtoieHus1 mpaBui O€30MacHOro OOpalleHus C BEIIECTBAaMU B OBITY,
ITOBCEHEBHOM XKU3HHU, B TPYIOBOU AECATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHAMBUAYAIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
JEATENbHOCTH, OOILIECTBEHHO IOJE€3HOM, TBOPYECKOM W  JpPYrUX BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE€ Yy4YacTHE B pEIICHUH MPAKTUYECKHUX 3a]ay
COIMaIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECCUil pa3IudHOro pojia, B TOM
YKCJIE HA OCHOBE MPUMEHEHHSI PEIMETHBIX 3HAHUI 10 XUMUMY;

YBAXKEHUS K TPYAY, JIOJIAM TPyJa U Pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIUBHUIyAJIbHOW TpPAECKTOPUHU
oOpa3zoBaHus, Oyaymieil npodeccur W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHUU, HHTEPECOB U
nmoTpeObHOCTEH 00IIeCTBa;

6) 3K0JI0TrN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTMYECKU LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJE KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MTPUPOTHON U COLUATBHOU Cpebl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUA JOCTIDKEHUNW XUMHH IS
pELIEeHUs BOIIPOCOB PAllMOHAIBHOTO IPUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATUA JCUCTBUM, TMNPUHOCAIIMX BpPEH OKPYKAKOUIEH
MPUPOIHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHUYECKHE
MOCJIEICTBUSA NPEANPUHUMAEMBIX JTEUCTBUM U NTPEIOTBPALLATH UX;

HaJIMYKS PA3BUTOIO SKOJIOTUUYECKOIO0 MBILUICHUS, SKOJIOTMYECKON KYJIbTYpHI,
OIIBITA JIESITEIIbHOCTH AKOJIOTUYECKOH HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TMO3HABATEJIbHOM, KOMMYHUKAaTUBHON W COLUAIBHOMN
MPAKTUKE, CIIOCOOHOCTH ¥ yMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeNMPUKA XMMHUM KaK HayKd, OCO3HaHUs €€ poJld B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJIECHUS, CO3JaHUM IETOCTHOTO
MpeACTaBICHUS] 00 OKpY:KalollleM MUpE KaK O €IMHCTBE MPUPOAbl U UYEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWU TPOOJIeM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOeXKAEHHOCTH B  OCOOOM 3HAYMMOCTH XHMHUHM JUISI COBPEMEHHOM
UUBUJIM3A0UA: B €€ TyMaHHCTUYECKOM HAIPAaBICHHOCTH W BaXXHOM pPOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaNbHON KyJNbTYpPhl, B PEIICHUH TI00aTbHBIX
npo0eM YCTOMYMBOIO PAa3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M DKOJOTHYECKOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00€CTIEUCHUU
YCJIOBUHM yCHEUIHOTO TPYJia U SKOJOTHYECKA KOMGMOPTHOM JKU3HU Ka)KJAO0ro 4JieHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM T'PaMOTHOCTH: T[OHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHaIu3a U OOBSICHEHUS SIBIICHUI OKPY’KaIOIIEro MUpa U
MIPOUCXOMISIIINX B HEM U3MEHEHUM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAy4yHbIX (DaKTOB U MMEIONMUXCS [JAHHBIX C MENIbI0 MOJYYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XHUMHUYECKHE 3HAHUS A
pENIeHus MPoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpPECa K O3HAHUIO, UCCIIEI0BATEIBCKOM AEATENbHOCTH,

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUM 1O XUMUHU B
COOTBETCTBHH C KM3HEHHBIMU OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pazinyHbIX cepax mpodeccruoHanbHOM
JIESITEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yJabTaThl OCBOCHHS MPOTPaMMbI TT0 XMMHUU Ha YPOBHE
CpeaHero o011ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMblE 9 (QOPMUpOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS
MEXTUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHON KapTHHBI MHpa | CIHCHU(PUKY METOIOB TO3HAHUSA,
WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SIBIICHUE,
mpoliece, CUCTeMa, Hay4YHbIM (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, NCCIieI0BaHNe, HAOTIOICHIE, N3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHbIC Y4eOHBIC NEWCTBHS (TO03HABATEIbHBIC, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIme dopmupoBanue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COIIMAJILHOM KOMITETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTB oOyuaromuxcs UCIIO0/Ib30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON U COUAIBHOM MTPAKTHUKE.

MeranpeagMeTHbIE pPe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU H  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

1) 0a30Bble JJOrH4YecKme JeicTBHS:

CaMOCTOSITETbHO  (OpMyIMpOBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LENU JEITEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJIATh XapaKTEpHbIC MPU3HAKU TMOHSATUM M YCTaHABIUBAaTh UX B3aUMOCBSI3b,
MCIIOJI30BaTh COOTBETCTBYIOIIME MOHITHS JI1 OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI WM KPUTEPUU I KIACCUPUKAIIMU BEIIECTB U
XUMHUYECKHUX PEaKIIUM;

YCTAHABIMUBATh TMPUYUHHO-CIEJACTBEHHBIE CBA3M MEXAY H3y4a€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJICHHUS (MHAYKTUBHbBIC, JEIYKTUBHBIC, IO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B pacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIFOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS HCIOIB3YEMbIE B XUMUHN CHUMBOJIHAYECKUE
(3HAaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOAEIbHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas ¢opMyJia, ypaBHCHHE XHUMHYCCKOU



peakuuu — MpH pelIeHUH Y4eOHBIX IMO3HABATEIbHBIX W TMPAKTUYECKUX 3aj]ad,
IIPUMEHATh Ha3BaHHbIE MOJCIIbHBIC NIPEICTABICHUS Ul BBISABICHHS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 0a30BbBI€E HCCJIEA0BATEIbCKHE A€ CTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MNO3HAHUS BELIECTB M XUMHUYECKHX
peaKIuu;

(bopMyIMpPOBATH LIEJIM U 3a/1a4U UCCIEI0BAHMS, UCIIOIb30BATh MOCTABIEHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsI (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJE€Th HAaBBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAaOII0JaTh 33 XOJA0M
npolecca, CaMOCTOSTENIbHO MPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIUpOBaATH
00001IeHNSI ¥ BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEI0BaHUS,
COCTaBJISATb 0OOCHOBAHHBINA OTYET O MPOJEIaHHOM paboTe;

npuoOpeTaTh OMNbBIT YYEHHYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
JeSITeNIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAaKTUYECKUX 3aJad, IPUMEHEHUIO pa3JInYHBIX
METO/I0B IMO3HAHMS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HHGPoOpMauuu (Hay4yHO-
HOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOIO COJAEp)KAaHMs, CIPAaBOYHbIE IOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh MH(POPMALMIO Pa3IMYHBIX BUAOB U (opM
IpPEICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;

(GopMyJIMpOBaTh 3aNpPOChl U MPUMEHATH PA3JIMYHBIE METOJbI IIPU MOUCKE U
orbope wuHbOpMaLMK, HEOOXOAUMOW 1Jisi BBINOJIHEHUS YYEOHBIX 3a/ay
ONPEIEIIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HCIHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTHUMANbHYIO  (OpMYy  MpPEACTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIA fA3BIK B KadecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKON HMHpOpMAIMel: NpUMEHATh MEXIpeaAMeTHble ((pusmueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (HOPMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIIAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:



3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMbI B XOJ€ IUaora u/uiu
JIMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOU MPEJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHUS NIPEAJIOKEHHON 3a1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB I[O3HABATEIBHOM IEATEIBHOCTH,
ITOJIYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMMU ITPY BBIIIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HUCCIAEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peaju3alul y4eOHOTr0 IPOeKTa, U (OPMYIHUPOBATH BBHIBOBI
II0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA IyTEM COIJIACOBAHMS IO3ULUN B
xoJ1e 00CykIeHHsSI 1 OOMEHA MHEHHUSAMH.

PeI‘y.]ISITI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁnble IleﬁCTBHSI:

CaMOCTOSITEJILHO IUJIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATENIbHYIO
JeATENbHOCTh, ONpeaessad €€ Leaud W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpEAjaraeéMblii aJiropuT™M JACHCTBUN mpu
BBIMIOJIHEHUH Y4YE€OHBIX M MCCIEIOBATEIbCKUX 3a7ady, BbIOMpaTh Hauboiee
3¢ }eKTUBHBIN Ccroco0 HMX peumeHuss ¢ Y4YETOM IMOJIyYEeHUS HOBBIX 3HAHHUUA O
BEILECTBAX U XUMHUYECKUX PEAKLIUAX;

OCYIIECTBISTh CAaMOKOHTPOJIb JESATETbHOCTH HAa OCHOBE CaMoOaHalmu3a u
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pe3ybTaThl OCBOCHHS MPOTPAMMBI 10 XUMHUHU Ha yriayOaéHHOM
YPOBHE Ha YPOBHE CpeJHEero o0I1iero oOpa3oBaHHUs BKIIOUYAIOT crenuduueckue
JUTsl yaeOHOTO peameTa « XUMUs HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI JIEHCTBUN
M0 OCBOCHUIO, MHTEPIIPETAIMU U MPEOoOpPa30BaHUIO 3HAHUM, BUJBI JESITEILHOCTH
M0 TIOJYYCHHIO HOBOTO 3HAHHWS W NMPUMEHEHWIO 3HAHWW B PA3IMYHBIX yUESOHBIX
CUTYaIMsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyaIUsIX, CBI3aHHBIX ¢ XUMHUeH. B
mporpaMme M0 XHWMHH TPEIMETHBIE PE3yJNbTaThl MPEACTABICHBI 110 TOJaM
U3YyYCHHUSI.

10 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXkaror:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B 00eCleueHUH yCTOWYHUBOTO
pPa3BUTHS YEJIOBEYECTBA B PEHICHUU MPOOIEM IKOJIOTHYECKOM, SJHEPreTHUECKOU U



NUIIEBON 0€30MacCHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JJaHHUH HOBBIX MaTE€pHAJIOB,
HOBBIX UCTOYHUKOB DHEPTHH, B oOecrieyeHun PalOHAIIBHOTO
PUPOIOTNOIb30BaHUs, B (OPMHUPOBAHUM MHUPOBO33PEHUS MU OOIIEH KYJIbTYpbl
YeJloBeKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
30POBBIO U IPUPOJHOM CPELE;

BJIAJICHUE  CUCTEMOM  XUMHYECKUMX  3HAHUM, KOTOpas  BKJIFOYAET:
OCHOBOITOJIATAIOIIME MOHATHUS — XMMUYECKUH 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojouka aroma, s-, p-, d-aToMHBIE OpOUTaIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs AaTOMHBIX oOpOuTanei, HWOH, MOJeKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULATENIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (PyHKIMOHATbHAs
rpynna, pajgukal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpallEHHbIE,
CKEJIETHBIE), HM30MEpPHsI CTPYKTYpHas M IPOCTPAHCTBEHHAs (T€OMETpUYECKasd,
ONTHYECKAs), HM30MEPHI, TOMOJOTUYECKUN pANl, TOMOJIOTH, YTIIEBOJOPOJIBbI,
KHCJIOPOJ- U a30TCOAEpPKAIINE OPraHUYECKUE COCIUHEHHS, MOHOMED, IOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJISIPHBIE COEIMHEHMS; TEOpPUHU, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHUS OPraHUYECKUX
BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUs DBHEPrUM IMPU XUMUYECKUX pEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIHEe B OCHOBE
NOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBIICHU; MPEICTaBICHUS
O MEXaHM3MaX XUMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKMX W KHUHETHYECKHUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O B3aUMHOM BJIMSHUM aTOMOB M I'PYIII aTOMOB
B MOJIEKYJIax (MHAYKTHBHBIA U M€30MEpHbIN 3 dekTsl, opueHTanTsl I u Il pona);
(bakToNIOTUYECKUE CBEICHHsSI O CBOMCTBaxX, COCTaBe, IMOJYYEHHU U OE30MacHOM
WCIIOJIb30BAaHUU BAXKHEWIIIMX OPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEATEeIbHOCTH  Ye€JOBeKa, OOIMX  HAyYHBIX MNPUHIOUIAX  XHMHYECKOIO
MIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

c(OPMUPOBAHHOCTh YMEHUI: BBISIBIATH XapaKTepHbIE MPU3HAKU IMOHITHIA,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMHOJb30BATh COOTBETCTBYIOLIUE IMOHATHUS HPH
OIMCAaHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAUHECHUN;

c(OpMHPOBAHHOCTh YMEHMIA:

UCITI0JI30BaTh XUMUYECKYIO CUMBOJIMKY JJI COCTaBJIEHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XMMHUYECKUX PEAKLUUA M PAaCKPbIBATh UX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMHA  IMOCPEICTBOM  COCTaBJIECHHS
AJNIEKTPOHHOTO Oallanca »dTUX peakluil, peakiuil HOHHOro OOMeHa IMyTEéM
COCTAaBJICHUSI X MOJIHBIX U COKPAUIEHHBIX HOHHBIX YPAaBHEHMI;



M3TrOTaBIIMBaTh MOJIEIU MOJIEKYJ OPraHUYECKUX BEUIECTB NIl WIUTIOCTPALIUU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABJIMBATH MPUHAJICKHOCTh H3YYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOEHUIO K OINpeAeTIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHUA 10 CHUCTEMaTUYECKON
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE Ha3BaHUS JJIA OTIEIbHBIX
MpPEeICTaBUTENIE OPraHUYECKUX BEIIECTB (ITHIEH, alleTHIICH, TOJMYOJ, IIIHIEPUH,
ATUJICHTJIMKONb, (EeHoJ, QopMalibAeTull, areTadbAerua, aleToH, MypaBbUHAas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAsI, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMLWH, aJaHuH, MallbTo3a, (PYKTO3a, aHWIMH, TUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

c(hOpMUPOBAHHOCTb YMEHHUS OINPENENsATh BUJ XHUMHUYECKOHW CBSI3UM B
OpraHUYECKUX COEAUHEHUSIX (KOBAJICHTHass U MOHHAasi CBA3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATH IIOJOKEHHUS TEOPUU CTPOEHUS
opranuueckux BemiectB A. M. ByTiepoBa 1j1si 00bICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTb  COCTaB, CTpPOCHHUE,
dbuznyeckre M XUMHUYECKHE CBONCTBA THUIUYHBIX MPEICTABUTENCH pa3IuYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJKaJUEHOB,
AJKWHOB, AapPOMATHYECKUX VYIJIEBOJOPOJIOB, CHUPTOB, albAETHIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3()PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMHUHOB, aMHHOKHCIIOT, OEJIKOB, YTJEBOJIOB (MOHO-, TU- M TIOJHUCAXapHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMH  yPaBHEHUSIMU
COOTBETCTBYIOIIIMX XHWMHUYECKHUX PEAKIHil C MCHOJIb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJIaTh HAa KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHHUH OT
KPaTHOCTH U THUIA KOBAJIECHTHOM CBS3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbsi (He(dTh, NPUPOAHBIN Ta3, yrojb), CHOCOOBI €ro mnepepaboTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MEpepadOTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METOJiaX MO3HAHUS — HAOJIOACHUU, U3MEPEHUH, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TU 3HAHUS;

chOpMHUPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIE onepaluu
MBICIIUTENILHON JESTENbHOCTH — aHajlu3 U CHUHTE3, CpaBHEHUE, 0000IeHue,



CUCTEMATHU3alINIO, BBIABICHUE MPUYMHHO-CIEICTBEHHBIX CBA3EU — JJISI U3YUYEHUS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIMIL;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISATH B3aUMOCBSI3bh XUMUYECKUX 3HAHUM C
MOHSATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJis
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MATE€pUAIBLHOTO E€IMHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPraHWYECKOW XUMHUU Il OOBSICHEHHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;

c(hOpMUPOBAHHOCTh YMEHMI: TPOBOJUTH PACUETBl MO XHUMHUYECKUM
dbopMmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIIUN C HUCIOIh30BaHUEM (PU3NUYECKHUX
BEMMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI IO HAXOXKICHUID XUMHYECKOU
(dbopmyJibl BEHIECTBA MO M3BECTHHIM MACCOBBIM JIOJISIM XMUMHUYECKHUX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, TNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLEHUBATH
C MOO3UIMH  DKOJOTMYECKOM  O€30IacHOCTH  IOCJIEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEHOCTA YEJOBEKa, CBA3aHHOW C MepepaboTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS JJISl IPUHSITUSL TPAMOTHBIX PEUICHUN
po0JIeM B CUTYalMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAaMOCTOSITEILHO IUJIAHUPOBAaTh W IPOBOJUTH
XUMUYECKUN HSKCIEPUMEHT (MOJIYyYEeHHE W M3YYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIIIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHUCJIOPOJCOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lad 10 PACMO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJCHUEM IPaBUII
Oe3omacHoro oOpamieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM O0OPYJIOBaHUEM,
dbopMyUpOBaTh 1I€b HWCCIEAOBAHMS, TMPEACTABIATh B pa3IuuHON  (popme
pE3yIbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUIA:

cOOJII0aTh MpPaBHJIa IKOJIOTMYECKH 11eJ1ecO00pa3HOro MOBEACHHS B OBITY U
TPYAOBOM JIEATENIBHOCTH B LEISAX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYXKAIOIIEH
MIPUPOIHON CPEIBI U TOCTUKEHHS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHYECKOTO JCHCTBUSI Ha >KUBBIE OPraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHUMAs cMbICI nokaszarens [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh NMPUMEHEHHUS OPraHMYEeCKUX BEIIEeCTB B
MPOMBIIIVIEHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh Il€JICHANPABICHHBIA TTOUCK
XUMUYECKON nH(OpMaILMK B pa3IMYHbIX UCTOYHUKAX (Hay4yHasi U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoil nuundopmaiuu, MHTEpHET U Apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(]OpMaIuio, nepepadbarpiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOM yueOHO 3a/1auei.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas U HeopraHuyeckas
XUMUSD OTPAXkKaAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM NPUPOJBI, O MECT€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poiu B 00eCleYeHUU YCTOWYHUBOTO
pPa3BUTHS, B pEIICHUU MTPOOJEM HKOJOTHUECKON, PHEPreTUYeCKOM M MHUILIEBOU
0€30MacHOCTU, B Pa3BUTUU MEIULIUHBI, CO3JJaHUM HOBBIX MaTEPHATIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUCHHH PAlMOHAIIBHOTO MPUPOAOINOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUSI W OOIIEH KyJIbTyphl YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPUPOIHOMU

cpene;
BJIaJICHUE CUCTEMOU XMMHUYECKUX  3HAHHUH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIaraloIMe TMOHATUS — XUMHUYECKUM DJJIEMEHT, aToM, SJIpO aroMma,

M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIU, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHHMSI aTOMa, TUOpUIM3alMs ATOMHBIX OpOUTaNei, HOH,
MOJICKYJIa, BJICHTHOCThb, JJICKTPOOTPHIATEIBHOCTh, CTENEHb  OKHCJICHUS,
XUMUYecKasi CBs3b (KOBAJICHTHas, WOHHAs, MeTaJUIM4YecKasi, BOJIOPOJIHA),
KpUCTAJUTMUECKasl PEIIETKa, XUMHYECKas PEaKIds, pacTBOP, AJICKTPOJIUTHI,
HEAJICKTPOIUTHI, JJICKTPOJIUTHYCCKAS TUCCOIMAINS, CTEeTNeHb JIUCCOIUAIINAH,
BOJIOPOJHBIN IIOKa3aTelb, OKHUCIHUTEIb, BOCCTAHOBUTEIb, TEIIOBOH A(ddeKT
XUMHUYECKOW peaKIuu, CKOPOCTh XUMHYECKON PEaKIIui, XUMUYECKOEe PAaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHS JJICKTPOIMTHYCCKOW JHUCCOIUAIINU, TEPHUOINICCKAN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpaIISHUs] SHEPTUU IPU XMMHYECKHUX PEAKIIHUIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYCCKHE 3HAHWS, JIGKAIME B OCHOBE IMOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XUMHUYECKUX  SIBJICHHH;  COBPEMCHHBIC
MPEACTABICHUS] O CTPOSHHUM BEIISCTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJACTABICHUS O MEXaHM3MaxX XHUMHUYECKHX
peaknuii, TEPMOAMHAMHUYECCKUX W KHHETHYCCKHX  3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XUMUYECKOM pPaBHOBECHH, PAaCTBOPAX M AUCIEPCHBIX CHCTEMaX;
(haKTOJIOTHYCCKHE CBEJICHHS O CBOMCTBAX, COCTaBe, MOJyYCHHMH U Oe30macHOM
WCIIOJIb30BaHUN BOKHEUIIMX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATETPHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  NPUHIUIAX  XHMHYECKOTO
MIPOU3BOICTBA,;

c(hOpMHUPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTEPHBbIC MPH3HAKU ITOHSATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOUINE TMOHATHS TPH
ONMCAHNH HEOPTAHMUECKHUX BEIIECTB U UX MPEBPAIICHU;



c(OPMUPOBAHHOCTh YMEHHS MCIIOJNB30BaTh XUMHYECKYIO CHUMBOJIUKY MJIs
cocTaBieHMs (OpMyJ BELIECTB M YpPaBHEHUH  XHMHUYECKUX  pEakKLuH,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIEHTHOCTh U CTENEHb OKUCIICHUS
XMMHUYECKUX 3JIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUECKOM CBS3U (KOBaJIECHTHA,
WOHHAs, METaJNIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEelETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THUNA KPUCTAUIMYECKOM pelmETKH, OOMEHHBIM Hu
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBA3H;

cOPMHPOBAHHOCTh ~ yYMEHUH:  KJIAcCU(PUIMPOBATh:  HEOPTaHHUYECKHE
BEILECTBA 10 UX COCTaBY, XMMHYECKHE PEAKIUY IO PA3JINYHBIM NpHU3HAKAM (YUCITY
U COCTaBYy pEarupyroliux BEIECTB, TEIUIOBOMY 3(PQPEKTy peakluuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpAaTUMOCTH, YYAaCTHIO KaTalau3aTropa |
JPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHH JUIsl KiIacCU(PUKALUN
M3Yy4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUM;

c(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPUOJUUECKOIO 3aKoHa /.
W. MenpaeneeBa u J1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMHYECKHX OJJIEMEHTOB IIEPBOrO—4YETBEPTOrO NEPHOIOB
[Tepuognueckonn  cucremsr  J.H. Menpaeneena, WCTIONB3ySl  MOHATHUA
«HEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHH», «s-, p-, d-aTOMHBbIE
opOUTaIN», «OCHOBHOE M BO30YXKIEHHOE SHEPIeTUYECKUE COCTOSHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHUX JJIEMEHTOB U HX
coequHeHUNM 1o nepuogaMm u rpynmnam Ilepuomuueckoin cucremsr [[. .
MeHnneneeBa, BaJIEHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB HA OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c()OPMUPOBAHHOCTb ~yYMEHMH: XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME
XUMUAYECKUE  CBOWMCTBA  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYLIECTBOBAHUE TEHETUYECKOW CBSA3M MEXKIYy HEOPraHWYECKMMH BEIECTBAMU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLINM;

C()OPMUPOBAHHOCTb ~YMEHHUSI PACKpPbIBATh CYILIHOCTb: OKHUCJIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKLIMIA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
TUX PEAKUUN; peakuuid HMOHHOIO OOMEHa MYTEM COCTABICHHSI WX MOJHBIX U
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakuud  TUAPOJN33d;  PEaKUUu
KOMIUIEKCO00pa30oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U AIFOMHUHMS);



Cc(OPMUPOBAHHOCTh YMEHHSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUSA
XUMUYECKUX PEAKIHM ¢ y4€TOM MX IHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUS] CKOPOCTH XHMMHYECKOM pEeakUuu B 3aBHCHUMOCTH OT pa3JIMYHBIX
(akTOpoOB, a TAaK)KE XapakTep CMEUIEHUSI XUMUYECKOI'O PaBHOBECHS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuHui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHWMHUYECKHE PEaAKIUH,
JeXalllie B OCHOBE IPOMBIIUICEHHOIO MOJYYEHHs CEPHOM KHUCIIOThI, aMMHUaKa,
oOuMe HayyHble MPUHLMIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOOOPA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEHIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3peHHUs COOTHOIIEHUSI PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMK O METOJAaX HAYYHOIrO
NO3HAHUA SIBICHUI NpHUpOAbl — HAOMIOIEHHUE, W3MEPEHHE, MOJEIUPOBAHUE,
AKCHEPUMEHT (PEaabHbIN U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU IKCTIEPUMEHTAILHOM HCCIEA0BAHUM BEIECTB
U 108 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIUX MECTO B MPHUPOJIE,
MPaKTUYECKOM AESITEIBHOCTH YEJIOBEKAa U B TIOBCEHEBHOM KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUSI BBISBIATH B3aUMOCBSI3bh XUMUUYECKUX 3HAHUU C
MOHATUSIMUA UM TPEJICTABICHUSAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1€€ 0OCO3HAHHOIO MOHMMAaHUS MATEpUATILHOTO €IMHCTBA MUDPA;

c()OPMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETBI: C HCIOJIb30BAHUEM
MOHSATUM «MacCOBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJSIPHAS KOHILICHTPALIUS»;
Macchl BEIIECTBA WM 00BbEMA ra3a 1o U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OHOTO M3 YyYaCTBYIOIIMX B PEaKlMU BEIIECTB; TEIJIOBOro 3ddexra
peaklMy; 3HAYE€HHUsS BOJOPOJHOIO MOKA3aTeNs PACTBOPOB KHUCIOT M LIENOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
MPOJyKTa PEAKIMU, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHUJE pacTBOpa C
ONpeIeIEHHON MAacCOBOM J10JIeH pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(uMeeT mpUMECH); MIOJM BBIXOJA MPOAYKTA PEaKIUH; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U MPOBOAUTH
XUMUYECKUM  3KCHepUMEeHT  (IpOoBEleHHE  peakuud  HMOHHOTO  OOMEHa,
MOATBEPKIECHUE KAUYECTBEHHOI'O COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPENEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO WHAMKATOPOB, HW3YyYEHHE BIIASHHS
pasnu4HbBIX  (PAKTOPOB HA  CKOPOCTh XHMMHUYECKOW  pEeaKIuu, pEeIICHUe
AKCIIEPUMEHTAJIBHBIX 3a7ad 1o Temam «Metamey u  «Hemeramne») ¢
cOOJII0IEHNEM TpaBUil O€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1abOpaTOpPHBIM
o0opynoBanueM, (HopMyaupoBaTh I11€Jdb HWCCJICAOBAHMS, TIPEICTABIATH B
pas3nu4HON (opMe pe3yJbTaThl PKCIEPUMEHTA, aHAIU3UPOBATh U OIEHUBATH HX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTHh YMEHHUI: COOIIOIATh MPaBHIIa MOJIH30BAHUSA XUMUYSCKOM
mocyjol W JabopaTopHBIM O00OpyJOBaHHWEM, oOOpalleHHus C BelleCTBaMH B
COOTBETCTBUM C HHCTPYKIUSIMHU [0 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, JKOJIOTUYECKH 1€eCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOU
JIEATENBHOCTH B LENSAX COXPAHEHHUS] CBOETO 3JI0POBbs, OKPYXKAIOIIEH NPUPOAHON
Cpeabl W JOCTHXKEHHS €€ YCTOWYMBOrO pa3BUTHS, OCO3HaBaTh OIACHOCTH
TOKCHUYECKOTO JICMCTBUSL HA JKUBBIC OPraHU3Mbl OMPEICIEHHBIX HEOPraHMYECKUX
BENIECTB, MOHMMas cMbIci nokazarens [1K;

c(hOpMHUPOBAHHOCTh yMEHHUH: OCYIIECTBIATh IICJCHAIIPABICHHBIA ITOMCK
XUMHUYECKOW MH(OpPMaIMK B Pa3IMYHBIX HCTOYHUKAX (HaydyHas M y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, MIHTepHeT U apyrue), KpuTUYECKU
aHAJTU3UPOBATh XUMUUYECKYIO0 MHGOPMAIIKIO, TIepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YyueOHOM 3a1auei.
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Hroro no pazneny 35
Pasnen 3. Kuciopoacoaep:kaniue oprannyeckue coeTuHeHUst
3.1 Cruptsl. deHoun 11 1 bubnnorexa [JOK



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

https://m.edso00.ru/d69df650

KapOGoHwmibpHbIE COCTMHEHUS: aTbACTUIBI U

bu6mmoreka [IOK
3.2 keToHbl. KapO6oHoBbIe KucnoThl. ClioKHBIC 21 https://m.eds00.ru/d69df650
a¢upsl. Kupbt
bu6mmoreka [IOK
33 YraeBont! ? https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Pasznea 4. A3oTcoaeprkaniue oOpraHmyeckue coeuHeHus
bu6mmoreka [{OK
4.1 Amunbl. AMUHOKHUCITOTEL. benku 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Paszgea S. BbicokOMOJIEKYJISIPHBIE COeIMHEHU S
5.1 BrIcCOKOMOJIEKYISIPHBIE COEAMHEHUS 6 bubmorexa OK
' YIp A https://m.eds00.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

11 KIIACC

KoJsun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM uudposbie
Ne i/m P Kontpoabnbie | IlpakTnyeckue (g :
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [leprnoanueckast cucteMa XUMHUYECKUX 9 bubmorexa [TOK
) PHOA https:/m.edsoo.ru/2dd5724
anemenToB 1. 1. Menneneepa
12 Crtpoenue BeniectBa. MHOrooopasue 1 1 bubnuotexa [JOK
) BEIIICCTB https://m.edsoo.ru/2dd57124
bubmnoreka LJOK
1.3 XHUMHICCKHE peaKiin 19 ! 3 https://m.edsoo.ru/2dd57124
Ntoro no pazaeny 39
Paznen 2. Heopranuyeckasi Xumust
bub6anoreka IIOK
2.1 H 31 1 3
CMETAILIET https://m.edsoo.ru/2dd57124
bu6mmoreka [IOK
2.2 Meranel 23 ! 2 https://m.edsoo.ru/2dd5724
Hroro no pazgeny 54
Pazgen 3. Xumus u :Ku3Hb
31 MeTo/1bl TO3HAHUS B XUMHHU. XUMHS U 9 bubmuoreka [JOK
' JKHU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102







INIOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoanuyecTBO 4acoB JlaTa
Ne DJIeKTPOHHBIEe IH(POBbIE
Tema ypoka Konrtposbnsie | IIpakTuyeckue | H3Y'UeHH
n/n Bceero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI b
[Ipeamer u 3HaueHue
OpraHUYeCcKON XUMHH,
1 MPEJCTaBICHUE O 1 bubmorera [JOK
pel https://m.eds00.ru/3686¢e615
MHOT000pa3u OPraHuYECKUX
COCIUHEHUI
DJIEKTPOHHOE CTPOCHHUE aToMa
raepoaa (OCHOBHOE U
2 ?3]036pmﬂé£IH06 COCTOSTHHS ) 1 Bubmaorexa TOK
y ) https://m.edsoo.ru/Oce6fd4c
BanenTHBIE BO3MOXKXHOCTH
aToma yriepoja
XuMHudecKas CBS3b B
OPraHUYECKUX COCTUHECHUSX.
3 MexaHn3Mbl 00pa3oBaHUs 1 bubmorexa LHOK
. p https://m.edsoo.ru/8d39f5¢8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBsI3ei
Teopust ctpoeHus
4 OpPraHUYECKHX COCAUHEHUM A 1 bubmorexa [JOK
P g ' https://m.eds00.ru/9e¢595¢b8
M. bytneposa
Buasl uzomepuu: cTpykTypHas,
5 IIPOCTPAaHCTBEHHAS. 1 bubnnorexa [JOK
OnexTpoHHbIE 3((HEKTHI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYEeCKUX



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c

COCTUHEHUN

[Ipencrasnenue o
KJIacCU(PUKALIUU U

bu6mmoreka [{OK

6 cUCTeMaTH4yecKas
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB

7 Knaccudukamus peakiuii B bub6nuoreka [IOK
OpraHN4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

g Cucremaru3anus u 0000IICHIE bubmuoreka [JOK
3HAHUU 1O TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUYECKUN Ps,
oOmras popmyina,

9 HOMEHKJIaTypa U U30MEPH, bubnuoreka [IOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 DOu3nvecKre U XUMUIECKHUE bu6mmoreka [IOK
CBONCTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxxneHnue aJikaHoB B

11 mpupoae. CrrocoObl HOIyUeHUS bubmorexa LOK

PHpOZE. Y https://m.eds00.ru/259b0a5b
Y IPUMEHEHNE aJTKaHOB
ukmoankaHsl: o0Ias
dhopmysa, HOMEHKIATypa 1

12 M30MepHUsl, 0COOEHHOCTH bubnnorexa [JOK
CTPOEHUA U XUMUYECKUX https://m.edsoo.ru/156730d2
CBOMCTB, CITIOCOOBI OJTyUEHUS U
MIPUMEHEHNE

13 Pemrenne pac4€THbIX 3a1a4 HA bubmmorexa [IOK



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/ba5706aa

ONpeIeICHUE MOJIEKYIISIPHOM
(hopMyJTBI OPraHNYECKOTO
BEIIECTBA 10 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJIAIIUX
B ero cocrtaB. CucreMaTu3anus
1 0000I1IIeHNE 3HAHUI T10 TEME

https://m.edsoo.ru/bf84d8eb

ATKEeHBI: TOMOJIOTUYECKHUN ps,
obmas popmyna,
HOMEHKJIATYPa, JJIEKTPOHHOE U

bu6mmorexa [IOK

14
MPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHas U I1C-
TpaHC-U30MEPUS ATKEHOB
dusznyueckne 1 XUMHIECKHE
15 CBOMCTBA ankeHoB. [IpaBuio brbmmorexa LOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl ToJTy4eHus U bubnmnoreka [JOK
IIPUMEHEHHE AJIKEHOB https://m.edsoo0.ru/665dc058
[Tpaktuyeckas padora Ne 1 o
17 teMe "llonyuenue sTuneHa u bubmmorexa [JOK
Y . https://m.edsoo.ru/0941eed8
M3Yy4YEHUE ero CBOMCTB
Pemrenue pacu€THbIx 3a1a4 Ha
13 ONPEACIICHUE MOJIEKYIISIPHON bubnnorexa [JOK
(hOpMyJIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEILlECTBA
AJKaJMeHbl: CONPSIKEHHBIE,
W30JMPOBAHHbIE,
bu6mmoreka [IOK
19 KyMYJIUPOBaHHBIE.

Oco6eHHOCTH 3IIEKTPOHHOTO
CTPOCHHUS

https://m.eds00.ru/04298c0a



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb

20 XHUMUYECKUE CBOMCTBA bu6mmoreka [{OK
CONPSIKEHHBIX TMEHOB https://m.edsoo.ru/e561253d

21 Crioco0bl TosTy4YeHus u bubnmnoreka [JOK
IIPUMEHEHHUE aJIKaINCHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKUH Psiji,
o6masa dopmya,

22 HOMGHK?;aE ya 3JIEKTPOHHOE U bubmmorexa [IOK

ypa, P https://m.eds00.ru/68b6ccdc
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ1, (pr3UdecKre CBOHCTBA

23 XHUMUYECKUE CBOKCTBA aJIKMHOB bubmmorexa [JOK

https://m.edso0o.ru/23493a93

24 KauecTBeHHbBIE peaky Ha bub6nuorexa [IOK
TPOWHYIO CBS3b https://m.edsoo.ru/7blc48da

25 CriocoOsl MmoNTy4eHus u bubnnoreka [JOK
IIPUMEHEHNE AIIKHNHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacu€Tel o

26 ABHEHUIO XMMHUYECKOU bubmorexa HOK
yp https://m.edsoo.ru/5db8e526
peakiumn

7 CucreMmaruzamnys 1 00001eHe
3HAHUM MO TeMe
ApEHbI: TOMOJIOTUYECKUH PS/I,
obmas popmyna,

73 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnnorexa [JOK
MPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H30J1a ¥ TOIyoIa,
ux GU3UYECKUE CBONCTBA

29 XUMHYECKHE CBOMCTBA apCHOB: bubnmoreka [JOK

pCaKkuuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/e561253d

30

XHUMHUYECKUE CBOMCTBA aPEHOB:
peaxkuuu NprucoeInHeHus,
OKHCJIEHHE TOMOJIOTOB O€H301a

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4

31

Oco0EeHHOCTH XUMUYECKUX
CBOMCTB CTUPOJIA

Bbu6nuoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pac4y€THbIX 3a1a4 HA
OIIPEJIEIICHUE MOJIEKYJIIPHOU
(hOopMyJIBI OPraHUIECKOTO
BEILIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

33

CriocoOblI mosryueHus u
NPUMEHEHHE apeHOB

bu6mmoreka [JOK
https://m.edsoo0.ru/6£717d09

34

['eHeTHUeCKas CBSI3b MEXKTY
pa3IMYHBIMH KJIACCAMU
yTJIEBOJJOPO/IOB

35

Pacuérel mo ypaBHEHUSIM
XUMUYECKUX PEAKITUH.
CucreMaruzanys 1 00001eHue
3HAHHUU T10 TEME

36

[Tpuponnsriii ra3. [lomyTHbie
He(TsIHBIC Ta3blI

37

KameHnHslii yrosb 1 IpoIyKThl
ero nepepadoTKu

bu6mmoreka [JOK
https://m.edsoo.ru/69b3398b

38

Hed1s 1 ciocoOsl eé
nepepabotku. [Ipumenenue
MIPOYKTOB MepepadoTku HeTH

bubmuoreka [JOK
https://m.edsoo.ru/21{9de78

39

['eHeTHUeCKas CBSI3b MEXKTY
pa3IMYHBIMH KJIACCAMU
yIJIEBOJJOPOJIOB



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/53461a2c

l"anorenonpounsBogHbBIE
YTJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmorexa [IOK

40
CTPOEHHUE; PEAKLINU 3aMELLIEHUS https://m.edso0o.ru/82b4d759
rajoreHa
JeicTBue 1menouei Ha
TaJIOTEHITPOU3BOTHBIC.
41 BzanmoneiicTBue
JIATaJIOTCHAJIKAaHOB C MarHHEM H
LIMHKOM
Cucremarnsamus 1 00001IeH1E
42 3HaHUM 10 paz3jesn bubnmorera [TOK
; pasaey https:/m.eds00.ru/20e8922
YrneBoaopoibl
43 Konrponsnas pabora o Teme bubnuoreka [IOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9¢298
[IpenenvHBIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH Psif,
oO1as hopMmyIia, CTPOCHHUE
44 MOJICK i fmgMe I/ISIp Bubmorexa IOK
Y pHs, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
Kknaccudukanus, pusnyeckue
CBOMCTBA
XHUMHUYECKHE CBOMCTBA
45 MpeaeIbHBIX OJHOATOMHBIX Bubmorexa TOK
P https://m.edsoo.ru/26ec34fe
CIIUPTOB
CriocoObl oTy4eHus: u
46 MIpHUMEHEHHE OTHOATOMHBIX Brbmoreka LJOK
P A hitps://m.eds00.ru/484100000000000
CIIUPTOB
47 [pocteie 3¢dupsr: bubnunorexa LIOK



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/df04c5cd

HOMEHKJIaTypa U U30MEpus,
0COOEHHOCTH (PU3HYECKUX U
XHUMHYECKHUX CBOMCTB

https://m.edsoo.ru/c2¢c788b2

MHOroaromMHsbl€ CIIMPTHI:
STUJICHTJIMKOJb U TIIMLIEPUH, UX

bu6mmoreka [{OK

48
(bU3UYEeCKre U XUMUYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
Crioco0pl nosTydeHus: u

49 MIPUMEHEHNE MHOTOATOMHBIX bubmmorexa [JOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYJIBI,
50 ¢dusnueckue cBoicTBa bubmmorexa [JOK
' https://m.edsoo.ru/2ce72618
Tokcuunocts henona
bu6nmoreka [JOK
51 X €CKHE CBOMCTBA (heHOoIa
MMUHECKAE CBOHCTBA (peron https://m.edsoo.ru/037ca5f9

5 CriocoOsl MoNTy4eHus U bubnnorexa [JOK
npuMeHeHne (heHoa https://m.edsoo.ru/c77ddf4c
[TpakTruyeckas padora Ne 2.

53 Pelrenne skciepUMEHTAIBHBIX bubnuoreka [IOK
3anay o teme "CaupTel U https://m.edsoo.ru/fd0ced09
¢benomnsr"

54 Cucremaru3anus u 0000IIeHIE bu6mmoreka [IOK
3HAHUU 0 TEME https://m.edsoo0.ru/1810cb9b
Anbaeruabl ¥ KETOHBI:

AIEKTPOHHOE CTPOEHHE
P . P bubnuorexa [JOK
55 KapOOHHUIILHOM TPYIIIBL;

TOMOJIOTHYECKHUE PsIZIbI, 001Iast
dhopMyIa, n3omMepus u

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/ee4d84aa

HOMEHKJIaTypa

AJH)[IGFI/IIII)I " KE€TOHBI:

56 (bu3nvecKne CBOWCTBA; PEaKIHH brtmmorexa LHOK
» beartt https://m.eds0o0.1u/c887425¢
MIPUCOCTUHECHUS
Peaknuu okuciaeHus u
57 KauyeCTBEHHBIE PEAKIIUU bubmorexa HOK
peakil https://m.edsoo.ru/a393baa9
aJbJETUI0B U KETOHOB
58 Crioco0sI morydeHus bubnnorexa [JOK
AIbJECTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICITLHBIC
59 KapOOHOBBIE KUCIIOTHI, bubmuorexa [JOK
O0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYI
N3omepusa u HOMEHKIIaTypa
60 KapOOHOBBIX KHCJIOT, HX bubmorexa [JOK
P o7 https://m.edso0o.ru/700cc87b
(hu3uUecKue CBONCTBA
XUMUUYEeCKHE CBOMCTBA
61 peaeIbHBIX OJTHOOCHOBHEIX bubmmorexa LHOK
p g https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOICTB
& MYpaBbUHOM KHCJIOTHI. bub6mumorexa [IOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb3 1be71
KHCJIOT
Oco0CHHOCTH CBOMCTB:
HETpEeICeNIbHBIX U
pea Bbu6muoreka [JOK
63 apoOMaTHYECKUX KapOOHOBBIX,

JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCJIOT.

https://m.edsoo.ru/83a08773



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/c887425c

[IpencraBuTeny BBICIIHX
KapOOHOBBIX KUCIIOT

[TonsiTHE O MPON3BOIHBIX

bu6mmoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CriocoObI mosryueHus u

65 MIpUMEHEHNE KapOOHOBBIX bubmotera [JOK

p P https://m.edso00.ru/7¢065¢9d
KHUCIIOT
CrnoxHbie 3QupsbL:

66 TOMOJIOTHYECKUH PsiI, oOIIast bubnnorexa [JOK
dbopMmyIa, u3omepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3ndecKue U XUMUYCCKHUE bubnuoreka [JOK
CBOIcTBa 3(hUpOB https://m.edso00.ru/ad6b94b2
Pemenue pacu€THbIxX 3a1a4: 1Mo
YPaBHEHUIO XUMHUYECKON

68 peakiyu, Ha ONpeIeTICHUE
MOJICKYJISIPHOH (hOPMYJIBI
OpPraHUYECKOro BEIIECTBA
[TpakTrueckas padota Ne 3.

69 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3amad o teme "KapOoHoBbIe https://m.eds00.1u/486671fb
KuCIOTHI. CiioxHbIC 3Pupb!"

XKupsl: ctpoenue, pusnueckue
70 1 XUMHYECKHE CBOMCTBA bubmorexa HOK
https://m.edsoo.ru/al9¢5b98
(Tunmponus)
Oco0EHHOCTH CBOMCTB KHPOB,
71 P bubnuorexa [JOK

COACPpIKAIINX OCTATKU
HCMIPCACIIbHBIX KUPHBIX

https://m.edso00.ru/b0331922



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/0d162d9d

KucaoT. JKupsl B Ipupo/ie

MpbLia Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX

72 Mororee acictue. [lorstue o bubmmorexa [JOK
Hee A ’ https://m.eds00.ru/3¢566565
CHHTETHYECKHX MOFOIITUX
cpenctBax (CMC)
I'eneTnueckas cBsI3b
7 YIJIEBOIOPOOB U bu6numoreka [IOK
KHCIIOPOACOAEPHKALLINX https://m.eds00.1u/56790c96
OpraHUYECKUX BEIIECTB
74 Pacuérel no ypaBHEHUAM
XUMHUYECKUX PEAKIUI
Cucremaru3anus u 0000IICHIE bubmuoreka [JOK
75 .
3HAHUU I10 TEME https://m.edsoo.ru/f8eaf2eb
OO6m1ast XxapakTepucTUKa
76 yTJIEBOJIOB M KJ1accu(DUKaIHs bubmuorexa [JOK
yTJIEBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MTOJTCaXapHUIbl)
Momnocaxapusl: Gpuznyeckue
77 CBOICTBAa U HAXOXJEHUE B bubmorexa HOK
A https://m.edsoo.ru/b4bdda2d
IpUpoJIe
[IpuMeHeHue rroKo3sl, €€
3 SHAYCHIE B bu6mmoreka [{OK
https://m.edsoo.ru/5¢61122d
KU3HEIEATEIIbHOCTH OpraHu3Ma
Hucaxapuapl: caxapo3sa,
79 MaJIbT03a U JaKTo3a. bu6nmoreka [JOK

Haxoxnenue B mpupojie u
MPUMEHEHUE THUCAXAPHUJIOB

https://m.edsoo.ru/eb0384¢e7



https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/f8eaf2eb

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEeKYJl, Gu3nYeCcKue 1

bu6mmorexa [IOK

80
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
IIPUMEHEHNE
21 [TonsiTre 06 NCKYCCTBEHHBIX bubnnorexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacdeTHsIX 3a1a4 Ha
%) oTnpe/ielIeHUE 10U BhIXOAa bubnmnoreka [JOK
[IPOJYKTa PEAKIUK OT https://m.edsoo.ru/7fde47ef
TEOPETHUYECKU BO3ZMOXKHOTO
Cucremaru3anus u 0000IICHIE bubmuoreka [JOK
83 .
3HAHUU 110 pa3geny https://m.edsoo.ru/08d4364c
KonTponbHas pabota mo teme
84 "Kucnopoaconepxkamue bubmmorexa LIOK
p P " https://m.edso0.ru/42¢6678¢
OpraHUYeCcKUe COCAMHEHUS
AMUHBIL: K1accuduKanms,
CTpOEHHE MOJIEKYJI, 001Ias
85 dhopmyna, uzomepus bubmorexa HOK
pMyJid, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NIECKue
CBOICTBA
26 XHUMUYECKUE CBOMCTBA bu6mmoreka [IOK
anupaTUHICCKUX aMUHOB https://m.edsoo.ru/1bc5ct80
AHWIIMH: CTPOCHHE AHWIVHA,
87 0COOEHHOCTH XUMHYECKUX bubmorexa HOK
. https://m.edsoo.ru/39¢d21f1
CBOMCTB aHUJIMHA
Crioco0sl nosTy4eHus: u
Bbu6nuoreka [JOK
88 IIPUMEHEHNE aTUPaTHUECKUX

AMHUHOB

https://m.edsoo.ru/eal38763
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AMUHOKHCIIOTBI: HOMEHKJIATypa
1 u3oMepus, GU3nIecKre

bu6mmorexa [IOK

89
cBoiicTBa. OTOeNLHbBIE https://m.edsoo.ru/d1773e80
MIPEACTABUTENH 0.-aMHUHOKHCIIOT
XHUMHUYECKHE CBOUCTBA
AMHHOKHCIIOT, UX
90 OMOIOrNYeCcKOe 3HAUEHUE bubmmorexa LHOK
https://m.edsoo.ru/77df705a
aMuHOKHCIIOT. CHHTE3 U
THUAPOJIH3 TIENTUIOB
91 benku kak npupoHbIe bu6mmoreka [IOK
MIOJIMMEPHI; CTPYKTYPHI OETTKOB https://m.edso00.ru/429e¢9899
bu6mmoreka [{OK
92 XUMHYECKHE CBOMCTBA OEJIKOB
https://m.edso00.ru/6237306d
A3zoTcoaepkalue
TETEPOILUKINYECKHE
93 coequnenns. HyknenHoBblie bubnmorera [TOK
Y https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosoruyeckas poib
[TpakTuaeckas padorta Ne 4.
Pemenue skcriepuMeHTATBHBIX
94 SaM1aY 110 TeMe Bbu6nuoreka [JOK
" https://m.edsoo.ru/8e3¢c02d1
AzoTcoaepkaiue
OpraHu4ecKkue coeauHeHus"
[TpakTuaeckast padota Ne 5.
95 Pemrenue skciepuMeHTAIbHBIX bubnmnoreka [JOK
3aga4 no reMe "Pacro3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTUHECHHM"
KonTtponsHasg pabora 1o TeMe
96 p p bubmuoreka [JOK

" A30TcoepKaIlne
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OpraHNYeCcKUe COeTUHEHUs"

https://m.edsoo.ru/ce561bc7

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX

97 COCIMHEHMI 1 METOIbI UX 1 bubmorexa HOK
a g https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEPHU3AIHS 1
TTOJTUKOHICHCAITHS

08 IInacTmaccel. YTunuzanus u 1 bu6mmoreka [JOK
nepepaboTKa MiIacTuKa https://m.edsoo.ru/82242¢0f
DnacToMephl: HaTypalbHBIN

99 CI/IHTeTI/I‘-IGID)CKI/IC Kay Ii{ KU 1 bubmotera [JOK

YAYRH: https://m.edsoo.ru/246103ec
Pe3una
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cunreruyeckue. I[lonumepsr https://m.edsoo0.ru/5963a601
CIICI[MAJIFHOT'O0 HA3HAYCHUS
[TpakTrueckas padota Ne 6.

101 Pemenue skcnepuMeHTaIbHBIX 1 bubmuorexa [JOK
3aza4 no teMme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IUTACTMACC U BOJIOKOH"

O0001IeHrEe 1 cCUCTEMaTU3aIIUs

102 HM3y4YEHHOTO MaTrepuaia 1o Teme 1 bubnuorexa [JOK
"BricokoMOIEKy I pHbIE https://m.edsoo.ru/6a22ble8
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara ungposbie
Tema ypoka Konrpoabnsbie | IlpakTnyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI e padoThblI
pecypchl
| AtoMm. CocTaB aTOMHBIX sJIEP. 1 bu6nuoreka [JOK
XuMHYeCcKui 3neMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
) CtpoeHue 3eKTPOHHBIX 000JI0YeK | bu6nuorexa [IOK
aTOMOB, KBAHTOBBIE YHCJIIA https://m.edsoo.ru/b4d9ftfa
3 Knaccudukanus XuMuueckux | bubnuotexa [JOK
AJIEMEHTOB (S-, p-, d-, f-aMeMeHTHI) https://m.eds00.1u/61294af9
4 Pacnipenenenue 31eKTpOHOB 110 | bubnuorexa [IOK
aTOMHBIM OpOUTaISIM https://m.edsoo.ru/f5f750fe
DJNIeKTPOHHBIE KOH(PUTYpaALlUKA ATOMOB
5 BHGMGETOB B OCHOEI){OI\?III:I)/I 1 bubmmorexa [JOK
. https://m.edsoo.ru/8149¢846
BO30YXIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(DUTYpAITUN HOHOB. | bu6nuoreka [JOK
DNIEKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
Ilepuoanueckuii 3aKOH U
[lepuonnueckas cuctemMa XMMHUYECKUX
7 snemeHTOB /I. . Menaeneena, CBs3b C 1 bu6morexa TIOK
N M ’ https://m.edsoo.ru/16957c¢01
COBPEMEHHOI Teopuel CTpOeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
g XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX 1 bu6mumorexa LIOK

VMU TIPOCTBIX U CIOXHBIX BEIIECTB 110
rpymniam 1 nepuosiamMm

https://m.edsoo.ru/f8468927
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CucreMaruzanus 1 0000IIeHEe 3HAHNUI

bu6mmorexa [JOK

nn

pacTBOPEHHOTO BEMIECTBA", "MOJIIpHAs
KOHIeHTpaus"

9
o TeEMe https://m.edsoo.ru/8fad2942
Buapl xumuueckou cBsizu. MexaHu3mMbl
10 00pa3oBaHus KOBAJICHTHOM CBSI3H. bubnmoreka [JOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOIEeKyJISIpHBIE B3aMOICHCTBUS
BasieHTHOCTB U BaJICHTHBIE
1 BO3MOXKHOCTH aTOMOB. CBS3b bu6mmoreka [JOK
AJIEKTPOHHOMU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2¢ca093
T€OMETPUUYECKUM CTPOCHUEM
12 IIpencraBineHuss O KOMIUIEKCHBIX bubnuorexa LIOK
COEIUHEHMAX: COCTaB U HOMEHKIIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MoneKkyasipHOTo 1
13 HEMOJIEKYJIIPHOIO CTpOeHMs. THIIbI bu6nuorexa LIOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BELIECTB
[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
14 IIpencraBnenne 0 KOJUIOUIHBIX Bubmoreka LOK
P https://m.edsoo.ru/da2¢70e4
pacTBopax
HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U
15 HEHACBIIICHHBIE, PACTBOPUMOCTh bubmorexa [OK
s p ' https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObl BEIpKEHHSI KOHIICHTPAITHI bubnmoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ HCNOJIb30BaHUEM
17 IMOHATHH ""MaccoBas JOJIS bu6mmoreka [JOK

https://m.edsoo.ru/785e0ab4
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18 Knaccudukanus u HoMeHKIaTypa bubmmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 Cucremarm3anus U 00001IeHHE 3HAHHI bubmuoreka [JOK
0 TEME https://m.edsoo.ru/8d2c6al3a
KonrponsHas pabora o Temam
"Crpoenue atoma. [lepunoanuecknii
20 3akoH ¥ [lepuoauyeckas cucrema bubnuoreka [JOK
XUMHUYECKHUX 3eMeHTOB J[. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BelecTBa.
MHuoroo6pasue BemiecTs"
Krnaccudukanus XuMHYECKUX peakiui
B HEOPTaHUYECKOW U OpPraHUYeCKON
71 XUMUU. 3aKOH COXPAHEHUS MACChI bubmmoreka [JOK
BELIECTB; 3aKOH COXPAHECHUS U https://m.edso0o.ru/6335cdd2
MIpEBpAIICHUS YPHEPTUHU TIPU
XUMHUYECKUX PEAKIUIX
TennoBble 3()(HeKThl XUMUYECKHX
22 eaknuil. TepMoxuMHU4eckue bubmorexa [IOK
p - 1eP https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus no ypaBHEHUSIM
23 XUMHUYECKUX PEeaKui U bubmmorexa TIOK
P https://m.edso00.ru/87b13954
TEPMOXUMHYECKUM YPABHEHUSIM
CKOpOCTh XMMUYECKOUN peakinu, e€
24 3aBHCHMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanus u kaTanuszatopbl
25 ['omoreHHsbie ¥ reTeporeHHbIE PEaKIuu
2% [TpakTnueckas pabora Ne 1 o Teme bubnuorexa [IOK

"BinsiHue pa3inyHbix GaKkTOpoB Ha

https://m.edsoo.ru/1facaldl
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CKOpPOCTh XUMUYECKOU peakiun"

OOpaTumble U HEOOPAaTUMBIE PEAKIIUU.

bu6mmoreka [JOK

27
XUMHUYECKOE pPaBHOBECUE https://m.edsoo.1u/309529b
[TpakTuyeckas padora Ne 2 o Teme
28 "BiusiHue pa3nUYHBIX (GaKTOPOB Ha Bubmmorexa LIOK
p p | https://m.edsoo.ru/3bf34el7
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHUS
ONEKTPOJIUTHYECKAs JUCCOLMAIIMA.
29 CI/IJ‘IBHli,Ie U CJIa0BIe DIEKTPOJIMTEI bubmorexa HOK
p ’ https://m.edso00.ru/5f766bdf
CreneHb JUCCOILHAIIIN
Honnoe nmpousseneHue Boasl. Cpena
30 BOJHBIX :CTBO oB. Bogopo HLII;/'I bubmorexa HOK
A p POB. BOOPO https://m.eds00.1u/3966ca89
noka3zarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MMPOTEKAOIINE B pacTBOPax bubmorexa HOK
p B P p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
[TpakTuueckas pabora Ne 3 o Teme
32 "XHMUMHAYECKHE PEAKIIUHA B PaCTBOPaAX bubmorexa LHOK
P p p https://m.edsoo.ru/2e3daeb0
AIIEKTPOIUTOB
OKHCINUTEIBHO-BOCCTAHOBUTENBHEIE
33 eakiuy. BaxkHelime OKUCIUTEIN U bubmorexa LOK
PCAKIH. https://m.edso00.ru/56226060
BOCCTAHOBHUTEIIHN
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bubmuoreka [{OK
HMOHHOT0) OajaHca https://m.edsoo.ru/fb691387
35 DIEeKTPOJIU3 pACTBOPOB U PACILIIABOB bu6nuoreka [JOK
BEILICCTB https://m.eds00.ru/93b97d2
36 Pemenue 3amau pa3IMyHBIX THIIOB bubmorexa HOK
i p https://m.edso0.ru/5a859d16
37 Pemenue 3a1a4 pasinuyHbIX TUIIOB bu6nuorexa LIOK



https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/56226060
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/30952f9b

https://m.edsoo.ru/5afa265d

18 CucreMaruzainus 1 0000IIeHe 3HaAHUI bubmmorexa [JOK
1o TeMe "Xumuyeckue peakuuu' https://m.edsoo.ru/c161eb85

39 Konrponbnas padora no Teme bubnuorexa LIOK
"Xumunyeckue peakuuu" https://m.edsoo.ru/a8a0a930
[TonoxxeHue HEMETAIOB B
[lepuoanueckoii cucTeMe XUMHUYECKHUX

40 anementoB JI. 1. Menpaeneena u bubmoreia HOK

T https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
Pu3NYECKHe CBOMCTBA HEMETAIIIOB
AmnoTponus HeMeTauIoB (Ha puMepe
41 KHCIIOpo/a, cepsl, pocopa u Bubmmorexa LIOK
PoJia, CCpE, P https://m.edsoo.ru/ef92c¢91c
yriaepoaa)

4 Bogopon: nonyuenue, pusndeckue u bu6mumorexa LIOK
XUMHUYECKHEe CBOUCTBA. [ mapuisl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXAEHNUE B IPUPOJIE,

43 CIIOCOOBI OJTyYeHHMSI, PU3UUECKHE brbmorexa [IOK

y L https://m.edsoo.ru/4¢223795
XHUMHUYECKHE CBOICTBA
lManorenoBonopoasl. Baxuenume
44 KHUCIIOPOACOAEPKAIINE COSTUHEHNUSI bubnmorexa LHOK
P P https://m.edsoo.ru/6b3255e6
rajloreHoB
JlaGopaTopHble U TPOMBIIIUICHHBIC

45 CIOCOOBI TIOJTYYEHHUSI TaJIOTEHOB. bubnmoreka [JOK
[IpuMeHEHNE TaIOTEHOB U UX https://m.edsoo.ru/6971aca4
COEIMHEHUI
ITpakTnueckas padora Ne 4. Pemenue

bu6mmoreka [JOK
46 AKCIEPUMEHTAIBHBIX 337a4 [0 TEME

"T"anoreusr"

https://m.edsoo.ru/8b26fecd
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Kucnopon: nabopatopHsie u
MIPOMBIIIJICHHBIE CITOCOOBI MOy YSHHS,

bub6auoreka IIOK

47
(bU3HYECKHEe U XUMHUYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenne kuciiopoaa U 030Ha

bubmnoreka LIOK
48 OKcHOBI U TTIEPOKCUIEI
A p A https://m.edsoo.ru/5¢8816a0
49 Perrenue 3amad pa3siIndHbIX TUIIOB bubmmorexa LIOK
i p https://m.edso0.ru/2b6d8b4b
Cepa: Hax0XKJeHUE B IPUPOJIE,
50 cncr))co6m HOJYYECHUS (Il)jmlilqecxne u bubmmorexa LOK
y L https://m.edsoo.ru/46afael6
XUMHWYECKHUE CBOMCTBA
bu6mmoreka [IOK
51 CepoBogopon, CyIbOUIbI
p Aopox, cybpua https://m.eds00.ru/7¢875999
Kucnopoaconepikaiye coe [MHEHUS
52 CEPHI gCO6eHle)CTI/I CBOMCTB CEpHOH bubmmorexa LOK
PBI. p https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[TpakTuueckas padota Ne 5. Permenue

53 SKCIIEPUMEHTANBHEBIX 3371a49 IT0 TEME bubmmorexa TIOK

" p . ;I'[ https://m.edsoo.ru/0afb05¢e4
Cepa u e€ coequHEHUS
A30T: HAX0XKIEHUE B IPUPO/IE,

54 CrocoObI OTy4YeHHs, PU3MIECKUE 1 bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA. AMMHMAK, https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnopoaconep:kaliye coe {MHEHUS

55 asora I())co6eHII{)OCT1/I CBOWCTB a30THOH buGmorexa [IOK

) https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpuMeHeHue a30Ta U ero COeAMHEHUN. bubnuorexa LIOK

A3OTHBIE YA0OpEHHS

https://m.edsoo.ru/129f5059
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docdop: Hax0KIEHUE B IPUPO/IE,
CrocoObI OJTy4YeHHUs, PU3HIECKUE 1

bub6auoreka IIOK

57
xuMuueckne cpoiictBa. dochumbr u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcuasl dpocdopa,

58 dbocdo c((l)) eq;cz ne kucnoTel. Conu bubmmorexa [IOK

p Ji prratl ’ https://m.edsoo.ru/c7a2d429
(bochopHON KUCIIOTHI

59 [Tpumenenne pochopa u ero bubnuorexa LIOK
coenuHeHnil. ocdopHbIie yIoOpeHUS https://m.edsoo.ru/a218070a
[TpakTuyeckas pabora Ne 6. Pemenue

bu6mmoreka [JOK
60 AKCIEPUMEHTAIBHBIX 3a/a4 110 TEME
https://m.edsoo.ru/8175ac3f
"A30T u pochop u ux coenuHeHUA"
VYriepoa: Hax0XAEHUE B IPUPOJE,

61 aJUTOTPOINHbIE MOIU (UKL, bu6nuorexa LIOK
¢du3nueckre 1 XMMUYECKHe CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MPUMEHEHUE
Oxcup yraepona(ll), oxkcun

62 (S oya(I\E)) r(on)LHa;I KHCJIOTa U €& bubmorexa [TOK
yrIepoa Y https://m.edsoo.ru/dbas58adf
conu

63 Pewenune 3a1au pa3inuyHbIX TUIIOB Bubmmorexa [IOK

i p https://m.eds00.ru/6029b609
Kpemuuii: HaxoxAaeHUE B IIPUPOJE,
64 013000651 MOJTyYCHUS (I)I/ISI/IEG(I))KI/IG u bubmorexa [OK
y L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA

65 Oxcup kpemuus(1V), kpemuueBas bubnuorexa [IOK
KHUCJIOTA, CUIIUKAThI https://m.edsoo.ru/3170e7bl

66 IIpuMeHeHne KpeMHUS U €T0 bubnuorexa LIOK

coerHeHN. CTEKII0, €T0 TOJyUYCHHE,

https://m.edsoo0.ru/393cdac(
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BUJBI CTCKJIIA

https://m.edsoo.ru/5823cetb

67 Pemnrenue 3amad pas3iindHbIX TUIIOB bubnmorexa LHOK
ladp https://m.edsoo.ru/b6241801
68 CucreMaruzamus 1 0000IIeHE 3HAHNI bu6mmorexa [JOK
o teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonrponsHas padora no Teme bubnuorexa LIOK
"Hemeramabr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHON bu6nuorexa LIOK
paboThI, KOPPEKIHS OMNOOK https://m.edso0.ru/2b7¢9510
[TosokeHue METALIIOB B
[lepuonnueckoi cucTeMe XUMHUYECKHUX
71 a11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa TIOK
) p https://m.eds00.1u/9839c16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
OO6mme puznueckre CBOMCTBA
72 meTtajuioB. IIpuMeHeHne MeTallJIOB B bubmmorexa LOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CmmaBsl MetasuioB. Kopposus bubnuotexa [IOK
METAIJIOB https://m.edsoo.ru/42b872¢3
74 Pemenue 3amay pa3sIMUHBIX THIIOB bubmmorexa TIOK
g p https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUH P HAIPSIKCHU I
75 MeTauioB. O0IIKe c1oCOObI MOTYyYEHUS bubmmorexa TIOK
- o y https://m.edsoo.ru/94eb377a
METAJIOB
O6mrast xapakTepucTuka MeTauioB [A-
76 rpymisl [leprnoaudyeckoit cuctemsl bubnuoreka [JOK

XUMHYECKHX A1eMeHTOB. Hatpuii n
KaJIuii: mojgyyeHue, Gusnueckue u

https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/5823cefb

XUMUYECKHE CBOMCTBA, MPUMCHECHHE
MIPOCTHIX BEMIECTB M MX COCAMHEHUI

O6mas xapaktepuctuka MetayioB [1A-
rpynisl [leproandyeckoi cucTemsl
XMMHYECKHUX JIEMEHTOB. Maruuii u

bub6mmorexa [JOK

77 .
KaJIbLUil: Ody4YeHue, pusnueckue u https://m.edsoo.ru/7c3e49¢0
XUMUYECKHE CBOMCTBA, MPUMCHECHHE
IIPOCTHIX BEIIECTB U UX COCANHEHUIN

73 JKEcTKOCTh BOMABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AmoMUHUH: TIoNyueHue, Pu3nvecKue u bu6nuoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/0e79b266
AmM@oTepHbIe CBOWCTBA OKCUA U

20 TUAPOKCHJIA aTTFOMUHHS, bu6nuorexa LIOK
TAIPOKCOKOMINIEKCHI AIIFOMAHUS, UX https://m.edsoo.ru/5d12d318
MPUMEHEHUE

81 Pemenne 3a1ay pa3nuyHbIX THIIOB
[TpakTuueckas padbora Ne 7. Pemenue

82 SKCIEPUMEHTAILHBIX 3a4a4 II0 TEME bubmmorexa HOK
" p " https://m.edsoo.ru/27a4af43

Mertasisl IJIaBHBIX TOATPYIII

OO611ast xapakTepuCTUKa METAILIIOB
no0ouHbIxX noarpynn (b-rpymm) bubnuorexa LIOK

83 o
[Teproanyueckoil CUCTEMbI XUMHUYECKHX https://m.edso0o.ru/610d7431
AIIEMEHTOB
PuU3NYECKHE U XUMUYECKUE CBOMCTBA

84 XpoMa U ero COEINHEHUN, UX bubmorexa [IOK

P ’ https://m.eds00.ru/9911bef3

MIpUMEHEHNE

85 Baxxneiiive coeMHEHUsI MapraHia. bu6nuoreka [JOK
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[lepmanranat kayus, €ro
OKHUCJIUTEIbHBIE CBOMCTBA

https://m.eds00.ru/039d69c8

dusnyeckre U XUMHUYECKHE CBOMCTBA

86 J)Kese3a U ero coenuHenuid. Ilonyuenne buGnnorexa [IOK
' y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHNE CIIJIaBOB KeJie3a
dusndueckre U XUMHUIECKUE CBOMCTBA
87 MEOU U €€ COeUHEHNI, UX Eubmiorexa HOK
A 4 ’ https://m.edsoo.ru/2bc01954
MIpUMEHEHUE
dusnyeckue U XUMHUUECKHAE CBOIICTBA
[IMHKA U €T0 COCIMHEHUH, UX bubnuoreka [JOK
88
IIpUMeHeHue. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[TpakTryeckas padota Ne 8. Pemenue
89 SKCIIEPUMEHTAIBHEIX 33724 110 TEME bubmmorexa TIOK
" p A " https://m.edsoo.ru/abe352ea
MerTaibl TOOOYHBIX TOATPYIIT
90 Pemenue 3amay pa3InyHBIX THIIOB Bubmorexa ITOK
i p https://m.edso0.ru/a8b83d83
O000111eHIE U CUCTEMATHU3ALHS
91 U3YYEHHOI'0 MaTepuaja o TeMe bubmmorexa TIOK
" M " P https://m.edsoo.ru/e91{e975
Mertanibl
9 Kontponbhas pabota no teme bubnuorexa [JOK
"MeTtamier" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yinbTaToB KOHTPOJIbHOM bubmuoreka [IOK
paboThI, KOPPEKIIHS OMNOOK https://m.edsoo.ru/9ebff2fd
Posp xumuu B o0ecrieueHuun
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA. bubnuorexa LIOK

ITonsTie o Hay4YHBIX MCTOOdax
HUCCICI0OBaHUs BEIICCTB

https://m.edsoo.ru/080fe 110
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HayuHble npuHIUIBI OpraHu3au

95 XUMHMYECKOI0 IPOU3BOJCTBA. | bubnuotexa [IOK
[TpombIIEHHBIE CITOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BOKHEHIINX BEILIECTB
XHUMHYECKOE 3arps3HEHNE

96 OKPYXAaIOIIEil Cpeabl U €ro 1 buomorexa LIOK

Py m pea https://m.eds00.ru/9f11bf51
MTOCJICICTBUS

97 X¥MHS U 30pOBBE UEIOBEKA. ) bubnuorexa LIOK
JlekapcTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721

08 Xumus nuny. Posib xumMuu B | bubnuoreka [JOK
obecreyeHn! MUIIeBON Oe30MacHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocmeTrnueckue u napdromepHbie 1 bu6mumorexa LIOK
cpeacrtsa. bertoBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHenume

100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHbIE 1 Bubnmorexa LOK

p PYKH https://m.eds00.1ru/61¢69003
MaTepualIbl
XuMus B CEITbCKOM XO3SHCTBE.
101 Opranndeckue ¥ MUHEPaIbHbBIC 1 bubamorexa [OK
p p https://m.edsoo.ru/fd39587d
yaoOpeHust

102 Cucremarn3anus U 00001IeHHE 3HAHHI | bubmuoreka [JOK

o TEME https://m.edso0.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IMPOBEPSIEMBIE HA EI'D 11O XUMWUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUSA

Kon
NpoBepsieMoro
TpedoOBaHMSI

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHHUS
OCHOBHO# 00pa30BaTeJIbHOM MPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET:

1.1

OCHOBOIOJIAralolIue MOHATUS (XUMHYECKHH AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHASI 000JI0UKA aTOMa, §-, p-, d-3JIEKTPOHHBIC OPOUTATH aTOMOB,
OCHOBHOE M BO30YXAEHHOE COCTOSIHME aToMa, HWOH, MOJIEKyJa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATENBHOCTb, CTETEHb OKUCJICHNUS,
XUMUYeCKasg CBA3b (O- M T-CBA3b, KpaTHbIE CBA3M), T'MOpHUIU3AIMS
aTOMHBIX oOpOuTaneil, KpucCTaJIM4ecKas pemeéTka, MOojb, MOJIIpHas
Macca, MOJSIpHBIA 00BEM, MOJSApHAs KOHLIEHTpPALMs, pPacTBOPEI
(MCTUHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAIUIOTHAPATHI, YIJIEPOIHBIN
cKeneT, (yHKIMOHANbHAs TPYIIA, PATUKal, H30MEphl, CTPYKTypHas
dopmyna,  um3zomepuss  (CTpyKTypHas,  reomerpuueckas  (uuc-,
TpaHCU30MEpHSI), TOMOJIOTUYECKUI psA, TOMOJIOTH, YTJIEBOAOPOADI,
KHCJIOPO/- U a30TCOJAEpXKalllie COCJUHEHUsS, OMOJOTHYeCKH aKTHUBHbBIC
BellecTBa (yIieBO/bl, KUPbI, OETIKK), MOHOMED, OJIUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJIIPHBIE COCTUHEHUS, KPEKUHT, pUGOPMHHT, THITHI
XMMHYECKHX peakiuil (OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE, 3K30- U
SHIOTEPMUYECKUE, PEAKIIMM MOHHOIO OOMEHa, TOMO- M Te€TEpOTEHHBIE,
oOpaTtumble U HEOOpaTUMBbIE), PACTBOP, NEKTPOIMUTHI, HEIIEKTPOIHUTHI,
AIIEKTPOJIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALUN, OKUCINUTED,
BOCCTQHOBUTEIIb,  3JIEKTPOJU3, CKOPOCTh XUMHMYECKOW  peakluH,

XUMHUYECKOE PaBHOBECHE)

TCOpHUU H 3aKOHBI (TGOpI/ISI XUMHUYCCKOIr0 CTpPOCHUA OPraHUYCCKUX
BCIICCTB AM. BYTHGPOBa, TCOPUA SHCKTPOHHTquCKOfI Jucconuainuuy,

[Tepuoanueckuii 3axon /.M. MenneneeBa, 3aKkOH COXpaHEHHs] Macchl),

1.2 3aKOHOMCEPHOCTH, CHUMBOJIHUYECKHUMN S3BIK XUMHH, MUPOBO33PCHYCCKUC
3HaHUs, JIC)KAIUEC B OCHOBC IIOHHMMAHUA NPUYMHHOCTH U CUCTEMHOCTHU
XHUMHUYCCKUX ﬂBHeHHﬁ, COBPCMCHHBIC TMPCACTABIICHUA O CTPOCHUU
BCIICCTBA HA aTOMHOM, MOJICKYJIIPHOM W HAJIMOJICKYJISIPHOM YPOBHAX

1.3 NpeaAcCTaBJICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TCPMOJAUHAMHUYCCKUX )4 KHMHCTHYCCKHX 3aKOHOMCPHOCTSIX nx




IMPOTCKaHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(dakTOJIOTHYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, TOJIYYCHUH H
0€30IaCHOM  HCIIOJB30BAHMM  BAXKHCHIIMX  HEOPraHUYECKUX |
OPraHWYECKUX BEIIECTB B OBITY M TPAKTUYECKON EATETbHOCTH

YCJI0BCKa

1.5

oOlre Hay4HbIE MPUHIUIBI XMMHUYECKOTO MPOU3BOACTBA (HA MpUMeEpe
NPOM3BOJICTBA CEPHOIM KHCIOTHI, aMMHaKa, METaHoJia, IepepaboTKu

HedTH)

CdopMUpOBaHHOCTH YMEHHIA BBISBIIATH:

2.1

XapaKTepHble TMPU3HAKKM W  B3aMMOCBA3b HW3YYEHHBIX IOHATHUH,
MPUMEHSATh COOTBETCTBYIOIIME TMOHSTHS MPU OMNUCAHUU CTPOEHUS U

CBOMCTB HCOPraHNYCCKUX U OPTraHUYCCKHUX BCIICCTB U UX npeBpameHm“I

2.2

B3aMMOCBSI3b XMMHUYECKUX 3HAHWH C MOHATUIMH H npeacCTaBJICHUAMU
APYyrux npeamMeToB IJIsd 0oJiee OCO3HAHHOTO MOHUMAHMS M OOBSICHEHUS

CYIIHOCTH MaTepUaIbHOrO €JMHCTBA MUpA

C(bOpMPIpOBaHHOCTL YMCHUA UCIIOJIb30BATh:

3.1

HaMMCHOBaHUA XHMHUYCCKUX COGI[I/IHGHI/Iﬁ MCKIAYHAPOAHOro COro3a
TGOPCTHHCCKOﬁ u HpHKHaHHOﬁ XAMHUU W TpPUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIUXCA K M3YUCHHBIM KJIaCCaM OpPraHu4Y€CKUX U

HEOPraHUYECKUX COCIMHEHUN

3.2

XMMHUYECKYI0 CHUMBOJIMKY JJIsI COCTaBJIEHHs (OPMYJT HEOPraHUYECKHX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIETHBIX) (OPMYJI OPraHUYECKUX BEILIECTB

CdopmMupoBaHHOCTH YMEHHSI KJIACCU(DUITUPOBATS:

4.1

HCOPraHM4YCCKUC BCIHICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTB OCHOBaHHUs H

KPUTEPHU JUIS KITACCU(PUKAIIMN N3yYaeMbIX XUMUYECKIX 00BEKTOB

42

OpPraHnvcCKrUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHUA U

KPUTEPUH JUIs KINacCU(PUKAIMH U3y4aeMbIX XMMUYECKUX OOBEKTOB

4.3

[0 pa3JIM4YHBIM IIPU3HAKaM (YMCIY M COCTAaBYy pEarupyrolliuxX BEIIECTB,
TeroBoMy 3(QQeKTy peakiuu, W3MEHEHUIO CTeleHel OKHCICHUS

AJIEMEHTOB, 0OPAaTUMOCTH PEAKIIUH, YIACTHIO KaTaau3aTopa)

ChopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM H BO30YXJIEHHOM COCTOSHUHM) ¥ HWOHOB
XUMHUYECKUX 1eMEHTOB | — 4 nepuonos Ilepuoanueckoit cucrems [.1.
MenzeneeBa 1 UX BaJCHTHBIE BO3MOXHOCTH, UCIIONIB3Ys MOHSITUA S-, p-,

d-31eKTpOHHBIE OpOUTAIH, SHEPTETUIECKUE YPOBHU




CdopmMupoBaHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHYECKHX AJIEMEHTOB U 00pa3syeMbIX UMH COEJAMHEHHH I10

nepuoAaM U rpynmnam

ChopMHUpPOBAaHHOCT, YMEHHUS COCTaBISATH YPAaBHEHUS] XHUMHYECKUX

pealcunﬁ " paCKpbIBATh UX CYIIHOCTh!:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ IMOCPEACTBOM COCTaBJICHUA

AIIEKTPOHHOTO OanaHca 3TUX PeaKIui

7.2

YPaBHEHUs pEaKkLUWi pa3IMYHBIX THIIOB; TIIOJHBIE M COKpPAILEHHBIE
YpaBHEHHUS peaklUuii HOHHOrO OOMEHa, yUUThIBAsl YCIOBHUS, IPH KOTOPBIX

9TH pCaKMU UAYT 10 KOHIA

7.3

peakiuil THAPONU3a, peakiuil KOMIUIEKCOoOpazoBaHusi (Ha MpHUMeEpe

TUIPOKCOKOMITJIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMupoBaHHOCTH YMEHHUSI TIOATBEPKAATh:

8.1

Ha KOHKpPETHBIX IpUMepax XapakTep 3aBHUCHUMOCTU PEAKIIMOHHOMN
CIIOCOOHOCTH OPraHMYECKUX COEIMHEHMH OT KpaTHOCTHM M TUIa
KOBAJIEHTHOM CBSI3U (G- U TM-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB U TPy
aTOMOB B MOJIEKYJIaX, a TaK)Xe OT 0COOEHHOCTEH pean3aluy pa3inyHbIX

MEXaHU3MOB POTEKAHMS PEAKIUN

8.2

XAapPaKTCPHBIC XHUMUUYCCKHUC CBOMCTBa BCHICCTB COOTBCTCTBYIOLIUMU

HKCIIEPUMEHTAMU U 3aMUCSMU YPaBHEHUIN XUMUYECKUX PeaKuit

ChopMUpOBaHHOCTh YMEHHS XapaKTEPH30BaTh COCTAB W BaKHECUIITHE
CBOMCTBa BEIIECTB, INPUHANICKAIMX K ONPEACIEHHBIM KjlaccaM U
TpyIIaM COeANHEHUH (IMMPOCThIE BEIIECTBA, OKCUIBI, TUIPOKCHUIBI, COJIH;
YTIEBOAOPOABI, TPOCThIC A(DUPBI, COUPTHI, (EHOIBI, aTbJACTHIbI, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE A(UPBI, JKUPBI, YIJIEBOJbI, aMHUHBI,

AMUHOKHCIIOTBI, O€JIKN)

10

CdopMUpOBaHHOCTE yMEHHS MPOBOAUTH PACUEThl MO XUMHYECKHM
dbopMynaM W YpPaBHEHHSIM XHMHYECKUX PEAKIM C HCIOJIb30BAHHEM

(bU3NUECKUX BETUYNH:

10.1

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIU OJIHO
M3 UCXOJHBIX BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEICIEHHON MAaCCOBOU

JI0JIel pacTBOPEHHOTO BEIIECTBA WM JJAHO B M30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BEMHOM 10U, BBIXO/1a MPOAYKTA PEAKIIMH

10.3

TeTrI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHEIX OTHOIIICHUI Ta30B

10.5

M0 HAXOXACHUIO XUMUIECKOHN (hOPMYJIIBI BEIIECTBA




11

Brnanenue cucteMol 3HaHHMI O METOJAaX HAyYHOI'O MO3HAHUS SIBJICHUN
HpI/IpOZ[bI, I/ICHOJIB3yeMLIX B €CTCCTBCHHBIX HayKax nu yMeHI/Ie HpI/IMCHSITb
9TH 3HAHMS TPH DKCIIEPUMEHTATIBLHOM HCCJICIOBAHWM BEIIECTB U IS
O6’I)$ICHCHI/I$I XUMHUYCCKUX ﬂBHGHI/Iﬁ, NUMCHOIIINX MECTO B HpI/IpOI[e,

HpaKTquCKOﬁ JESATEILHOCTH YEJI0BEKA U B IOBCEIHEBHOM KU3HU

12

ChopMUPOBaHHOCTh yMEHHS TPUMEHATH (MCIOJB30BaTh) 3HAHHS O
COCTaBE M CBOWCTBAX BEIIECTB JUIS DKCICPUMEHTATBHON MPOBEPKHU
TUIIOTE3 OTHOCHUTEIIFHO 3aKOHOMEPHOCTEH TPOTEKAHHS XUMHUYECKHX
peaKkMii ¥ MPOTHO3UPOBAHMS BO3MOXKHOCTEM WX OCYLIECTBIICHUS,
CUCTEMHBbIE XUMHUYECKHE 3HAHUS I OOBSICHEHUS M IMPOTHO3WPOBAHUS
ABJICHUM, HMMEIOIIUX €CTECTBEHHOHAYYHYIO IIPUPOAY; IJIsl TNPUHATHUS

IPaMOTHBIX pEIICHUN MPOOJIEM B CUTYaIUSIX, CBI3aHHBIX C XUMHUEH

13

C¢hopMHPOBAaHHOCTH YMEHHUS IUTAHUPOBATH W TPOBOIUTH XUMHYECKHUN
OKCIIEPUMEHT (TIOJIydYeHHUE W M3YYCHHE CBOMCTB HEOPTraHUYECKUX U
OpPraHMYECKHUX BEIIECTB, KAuyeCTBEHHbIE pPEAKIMU YIJIEBOJIOPOJIOB
Pa3IUYHBIX KJIACCOB M KHCIOPOICOACPIKANINX OPTaHUYECKUX BEIIECTB,
pelieHre  JKCIEePUMEHTANbHBIX  3a7ady [0  PAacHO3HaBaHUIO
HEOPraHWYECKNX M OPraHMUYECKHX BEIIECTB) C COOJIONECHHEM IIPaBHII
O0e3omacHOro  oOpamieHuss C  BeIIeCTBAaMH U JaOOpaTOPHBIM
obopyznoBaHueM; (HOpMyIHPOBaTh LETU UCCIIETOBAHUS; MPEICTABIATh B
pa3nuyHOil (opMe pe3yNbTaThl AKCIEPUMEHTa, aHAIW3UPOBaTh U

OLICHUBATHb UX NOCTOBCPHOCTH

14

ChopMHUpOBaHHOCTh YMEHHSI OCYUIECTBIISTH LIEJICHANPABICHHBIN MOMCK
XMUMUYECKOW MHPOpMAIMK B Pa3IMYHBIX UCTOYHHUKAX (Hay4Has M yueOHO-
Hay4Has TUTEepaTypa, CpeAcTBa MaccoBOM nHhopMaiuu, ceTb MIHTepHeT u
JpyTue), KPUTUYECKU aHAJU3UpOBaThb XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ W MCIHOJIb30BaTh B COOTBETCTBUHM C IOCTABJIEHHOM

y4eOHO 3amaueit

15

ChopMHUpOBaHHOCTE yMEHHsI TMPOTHO3UPOBATh, AHATM3UPOBATH |
OIICHMBAaTh HMH(POPMAIIMIO C TIO3MIMK SKOJOTHYECKOW OE30MacHOCTH
MOCJICZICTBUI OBITOBOM W TPOU3BOJICTBEHHOM JCSTEILHOCTH YETIOBEKa,
CBSI3aHHOW C TiepepabOTKON BemecTB, CHOPMUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  ONACHOCTb  BO3JICUCTBUS  HA  JKMBBIE  OpPraHU3MBbI
ONPENEIEHHBIX BEIIECTB, ITOHMMAs CMBICI IIOKa3aTells IpeAeIIbHON
JIOTTYCTUMOM ~ KOHIICHTpPAITMM, M TOSICHATh Ha TMpPHUMepax CHocoObI
YMEHBILICHHS ¥ MPEAOTBPALLCHUS UX BPEAHOTO BO3JICUCTBUS HA OPTaHU3M

YCJIOBCKaA




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
O XUMHNH

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

TeopeTnyeckre OCHOBBI XUMUHU

1.1

Crpoenue BemiectBa. CoBpeMEHHasi MOJENb CTpPOEHUs aroma. Pacmpenenenue
JJIEKTPOHOB MO JHEepreTuueckuM YypoBHsM. Kiaccupukanus XuMHUYECKUX
aseMeHTOB. OCOOEHHOCTH CTPOCHMS SHEPreTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKIAEHHOE COCTOSHHUA aTOMOB. OIJIEKTPOHHAA

KoH(UTyparus atoma. BaJleHTHBIC SIEKTPOHBI

1.2

[lepuonnueckas cucremMa xumudyeckux dnemeHtoB .M. Mengeneesa.
Ousnyeckuit cmbicn Ilepuoamyeckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB JJIEMEHTOB M MX COCIMHEHUU IO
nepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC[[HHCHI/Iﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. DEKTpOOTpHUIIATEILHOCTh. CTENEHb OKUCICHUS

1.4

Bunbl xumudeckoii CBs3U (KOBaJIGHTHAs, HOHHAS, METAJUTMUECKasi, BOJAOPOIHA)
Y MEXaHU3MBI €€ o0pa3zoBaHus. MeXMOJEKYIsIpHBIC B3auMOIeiicTBYA. BemecTra
MOJIEKYJIIDHOTO M HEMOJIEKYJSIPHOTO CTPOC€HMS. THUIbl KPUCTAJUIMYECKHX

peH_IéTOK. 3aBHCHUMOCTH CBOMCTBA BCIICCTB OT THIIA KpI/ICTaJIJIPI‘{CCKOﬁ peI_HéTKI/I

1.5

XuMuueckas peakus. Kiaccudukanus XUMHUYECKUX peakuuii B

HeOpFaHquCKOﬁ u OpFaHquCKOﬁ XUMHUHU. 3aKOH COXpPaHCHUA MACChI BCIICCTB

1.6

CKOpOoCTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (HaKTOPOB

1.7

TenoBsle 3¢ hekTh XUMHUYECKUX peakiuii. TepMoXuMuiecKkre ypaBHEHUs

1.8

O6paTI/IMLIe pe€aKuuu. XHUMHYECKOE PaBHOBCCHC. q)aKTOpBI, BIIUAOININEC Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipunnun Jle [larense

1.9

3HCKTpOJII/ITI/I‘-ICCKa}I Jucconuanus. CunbHbIC U cla0bie QJICKTPOJIUTHI. Cpez[a
BOJHBIX PpaCTBOPOB BELICCTB: KHUCTAs, HefITpaJIBHaSI, niej1o4yHas. CreneHb

Jucconyany. Peakimy HOHHOTO obMeHa

1.10

Iunponus coneiti. Monnoe mpousBeneHue Boabl. Bomoponnsiii mokazatens (pH)

pactBopa

1.11

CriocoObl BeIpaKEHHUS KOHIICHTPALUK PACTBOPOB: MACCOBast JI0JIsI pACTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHLEHTpauus. HachllleHHble M HEHACBILCHHbIE

pacTBOpHI, pacTBOpUMOCTb. Kpucramioruaparst

1.12

OKHCIUTENEHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeneHne BemecTs B cpeaax ¢




paszHbIM 3HaYeHHeM pH. MeToapl 2IeKTpOHHOTO OanaHca

1.13

DNEeKTpOIN3 pacTBOPOB U PaCILIaBOB COJIEH

OCHOBEI HGOpFaHH‘{eCKOf/'I XUMHNHU

2.1

Krnaccudukanus Heopranmueckux coequHeHuil. HomMmeHnknaTypa HeopraHn4ecKkux

BCIICCTB

2.2

XWMHYECKHUE CBOMCTBA BAXHEHIIMX METAIOB (HATpHWM, Kajaui, KaabIUH,
MarHuy, aJlOMUHUHM, IIUHK, XpOM, >Kelie30, MeIb) M HX coeauHeHuil. OOmue

CIIOCOOBI MMOJIYYCHU MCTAJIJIOB

23

XWMHYECKHE CBOWMCTBA BAXHEHIIMX HEMETAUIOB (TaJOT€HOB, CEpPBI, a30Ta,
dochopa, yrmepoga W KpEeMHHUs) M HX  COCOUHEHHHA  (OKCHJOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN )

24

I'enermueckas cBSI3b HCOPraHNYCCKUX BCUICCTB, MPUHAJICIKAIINX K pa3JIMYHbIM

Ki1acCcaM

2.5

###Par### nenTudukanys Heopraunueckux coequHennii. Kauectsennobie

PCaKkMu Ha HCOPraHNYCCKUC BCUICCTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE MOJIOKEHHMSI TEOPUM XUMHUYECKOTO CTPOEHHS OpraHMYECKHX
coequHeHnit A.M. BytiepoBa. YTiepoaHbIli CKEIET OPraHUYECKOW MOJICKYJIbI.
KpaTHOCTh XMMHYECKOH CBSI3H. S- M P-CBA3H. sp3-, sp2-, sp-TUOpUAN3aLUU
opOuTaneii aToMOB yriiepoaa. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO

cTpoeHus MoJeky. ['omonoru. I'omonornueckuii psaa. Mizomepus u nzoMepsl

3.2

Ilonatne o  ¢yskuuoHanpHOW  rpymme.  OpueHTanMoHHble 3} EKThI

3aMECTUTEIIEN

33

[IpencraBnenne o kimaccuukanuu oOpraHuueckux BemecTB. Homenkiatypa
OpPraHUYeCKUX COEAMHEHHH (cucTeMaTudeckas) W TpUBHAJIbHbIE Ha3BaHUSA

BAKHENIINX MIPEACTABUTEIIEH KJIACCOB OPraHUYECKUX BEILIECTB

34

CBO6OI[H0p3.I[PIK€lHBHBII>i U MOHHBIH MEXaHHU3MBI pCaknuu. Ilonsatue o

Hykieoduie u snekrpoduie. [Ipapmio MapkoBuukosa. [IpaBuiio 3aiiiiera

3.5

Ankanbl. XMMHUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHHUPOBAHUE, NETUIAPUPOBAHUE,
TEPMHUYECKOE DA3JIOKEHHe, KPEKHUHT, H3oMepusanus, ropeHue. Ilomydenue
ankaHoB. I[lukmoankanel. Crenuduka CBOWCTB IUKIOAIKAHOB C  MaJlbIM

pPasMEpoOM LIUKIIA. Peakmun MMPUCOCAUHCHUS U PAJUKATIBHOI'O 3aMCIICHUS

3.6

AnkeHpl. XUMHUYECKHE CBOWCTBA: PEAKITMU TMPUCOSTUHEHUs (TaJIOTeHHPOBAHUE,
TUIPUPOBAHUE, TUAPOTraJOr€HUPOBAHUE, TUApATallUs), TOPEHUs, OKUCIEHUS U
nonumepuszanuu. [IpombinuieHHble U 1a00paTOpHBIE CIMOCOOBI  MOTYYEHUS

AJIKCHOB




3.7

AJikagueHbl. XHUMUYECKUE CBOMCTBA QJIKaJWEHOB: PEAKIMU IPUCOCIUHEHUS
(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs U noaumepusanuu. IlonydeHue

AJIKaIUCHOB

3.8

AnxuHbpl. XMMHUECKHE CBOMCTBA: pPEeaKIMM MPUCOEIUHEHUs (raJIorT€HUPOBAaHUE,
THJIpUPOBaHUE, THApaTalysi, THAPOraJOreHUPOBAHUE) KaK CIOCO0 IOJTydeHUs
[IOJINMEPOB M JAPYTUX IOJE3HBIX NPOMYKTOB. Peaknum 3amemenus. I'openne
aleTUICHa KaK UCTOYHUK BBICOKOTEMIIEPATyPHOIO IUIAMEHU JUISl CBAPKU U PE3KHU

MCTAJJIOB. HpI/IMeHeHI/IC allCTHJICHA

3.9

Apenbl. XUMHUYECKHE CBOWCTBa O€H30JIa: pEaKIMH  JJIEKTPOOHUILHOTO
3aMelleHus, TpUcoenuHeHus (TUApPUpPOBaHHE, TalOreHupoBaHue). Peakuus
ropenus. OCOOEHHOCTH XMUMHUYECKHUX CBOMCTB Toiyona. llomydenuwe OeH3zoua.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB cTHposia. llomumepusauus crtupona.

Crioco0bI IMOJYYCHHUA U IPUMCHCHHUC apOMATUICCKUX YITICBOAOPOJI0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CIUPTHL. XHWMHUYECKHME CBOMCTBA!
B3aMMOJICHCTBME C  HaTpUeM KaK CIOCO0  yCTAHOBJICHHUS  HAJIMYUSA
THJPOKCOTPYIINbI, C  TaJOr€HOBOAOPOJAMH  KaK  CIOCOO  IOJIyYeHHs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeTuaparanus. Peaknus ropeHus.
[lonmyuenune »sTaHONa: peakuuss OpOKEHUS TIUIIOKO3bI, TUApaTalys STUIIEHA.
OTWIEHIVIMKONb W TJIMLUEPUH KaK IMPEICTaBUTENH NMPEAEIbHBIX MHOTOaTOMHBIX

CIIUPTOB

3.11

®enonr. Xumudeckue cBoWcTBa (eHona (peakuuu ¢ HATPUEM, THAPOKCHUIIOM

Hatpus, Opomom). [lonyuenue genona

3.12

Anpreruapl. XMMHYECKHE CBOWCTBA TPEACIbHBIX allbJCTHIIOB: THIPUPOBAHUC,
Ka4eCTBCHHBIC PEaKIMU Ha KapOOHWIBHYIO TPyIIy (peakius «cepeOpsHOro
3epkana», B3aumojeiicteue ¢ ruapokcunom menu (I1). Ilomyuenune mpenenbHBIX
QIBJICTU/IOB. OKUCIIEHUE CIHPTOB, THIpATals aleTWieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT pCaKkuu OKUCIICHUA allCTOHA

3.13

KapOoHoBble KHCIIOTBI. XMMHYECKHE CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB MyPaBbHUHON KHUCIIOTHI.
[lonyyeHne mpeaeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT: OKHCIIEHUE
aJIKaHOB, AJIKCHOB, IIEPBUYHBIX CIUPTOB, AIBJCTHIOB. Bpicuine npeneinpHele U

HCTIPCACIILHBIC Kap60HOBBIe KHCJIOTBI

3.14

Cnoxuble 3¢pupel ¥ kHUpbl. CHOCOOBI MOJNyYEHHsS] CIIOXKHBIX 3(HUPOB.
Obpatumocth peaknuu stepuuxanuu. I[IpumeHeHne CcloXHBIX 3(QUPOB B
NUIIEeBOM M mapdroMepHOl MPOMBIIUICHHOCTH. JKUpPBI Kak CIIOKHBIE 3(UpPbI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCIOT. XUMHMUYECKHE CBOWCTBA JKUPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [HIponu3, WM OMBUICHHE, JKHPOB KakK CIOCcO0

IIPOMBIIIJICHHOI'O ITOJIYUCHH coJiell BBICIINX Kap6OHOBHX KHUCIOT. MBIJIA Kak




COJIM BBICHIHNX Kap6OHOBI>IX KHCJIOT

3.15

XVUMUYECKUE CBOWCTBA TJIIOKO3bl: PEAKIUM C Yy4YaCTUEM CIHUPTOBBIX H
aNbJIETHIHOM TPYMNI U MOJOYHOKHCIOe OpokeHue. [IpuMeHeHue TioKo3bl, €€
3HAYEHHUE B JKU3HEIEATEIBHOCTH opraHusma. Jlucaxapuisl: caxapos3a, MajabTO3a.
BoccranaBnuBarompe M HEBOCCTaHaBIMBarolMe aucaxapuisl. ['maponus
nucaxapusioB. llonmcaxapuabl: Kpaxmani, MHMKOTeH. CTpoeHue MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOreHa M Leitoio3bl. dusnueckue CBOMCTBa Kpaxmajia H
LEJUTIOJIO3bl. XUMHUYECKHE CBOWCTBA KpaxMmaja: THIPOJIU3, KadyeCTBEHHas
peakuusi ¢ MOAOM. XHMMUYECKHE CBOMCTBA LEJUIIOJIO3bl: THAPOJIN3, MOTYUYCHHE
3¢upoB nemmono3bl. IloHsATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHMCKO3a,

aIeTaTHBIN MIETK)

3.16

AMHHBI. AMUHBI KaK OpPraHU4YeCKUE OCHOBAHUS: PEAKIUU C BOJOU, KHCIOTaMHU,
peakuuss TOpeHHs. AHWUIMH KakK [PEACTABUTENb apOMaTUYECKUX aMHHOB.
XUMHYECKHUE CBOMCTBA aHWJIMHA: B3aMMOJCHCTBHE C KHCIOTaMH, OpPOMHOMN
BOJIOM, oOkucieHue. IlonydyeHne aMHHOB QJIKWIMPOBAHUEM aMMHaka |

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIII€EBOAOPOOOB

3.17

AMUHOKHCIOTHI M O€lKH. AMHHOKHCIOTHI KakK aM(OTEpHbIE OpraHHYECKue
coeauHeHusi. OCHOBHBIE AMMHOKHCIOTHI, oOpasyromue Oenku. XUMHUYEeCKHe
CBOMcTBa OENKOB: TMAPONIN3, JEHATypalMs, KaueCTBEHHbIE (IIBETHBIE) peakluu

Ha OenKu

3.18

CTtpoeHre M CTPYKTypa HOJHMMEPOB. 3aBUCHUMOCTh CBOWCTB IOJUMEPOB OT
CTpoeHus: MoJieKysl. OCHOBHBIE CIOCOOBI TOJIyYEHHs] BBICOKOMOJICKYISAPHBIX
COEIMHEHMI: peakIy MoJuMepHU3al U NoJukoHAeHcauuu. Knaccudukanus

BOJIOKOH

3.19

#HH#HPar### nenTuukanus opraHmuecKkux coeuHenuil. Permenune

OKCIICPUMCHTAJIBHEBIX 3a/1a4 Ha paCcliO3HaBaHUEC OPTraHUYCCKUX BCIICCTB

3.20

I'enetnueckas CBsI3b MCKAY KJIaCCaMU OPTraHUYCCKUX COeIUHEHUI

XUMHUS U )KU3HD

4.1

Xumusi B TIOBCEAHEBHOM >ku3HHU. [IpaBuna Oe3omacHOW pabOTBHl C E€IKUMH,

TOpHOYHMMU U TOKCUYHBIMH BCHICCTBAMU, CPECACTBAMU OBITOBOM XMMUU

4.2

XuUMHS U 300pOBbE. XUMHS B MEAUIIMHE. XUMHS U CEITLCKOE XO3IMUCTBO. XUMUS B
NPOMBIIUIEHHOCTH. XHWMHUSI U JHEPreTHKa: MPUPOAHBIA U TMOMYTHBIA HEPTIHOU
ra3bl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HeTH H €€ epepaboTka (MPUPOIHBIC

HCTOYHUKH YTJIEBOAOPOIOB)

4.3

XUMUA U JKOJOTHsl. XUMHUYECKOE 3arpsi3HECHUE OKPYXKAIOIIEH Cpeapl U €ro
nociencteus. Oxpana ruapocdepsl, MoUYBbl, aTMocdepsl, Giopsl u dayHbl OT

XUMHYCCKOI'0 3arpsa3HCHUs. Hp06neMa OTXO0A0B U IMOOOYHBIX MMPOAOYKTOB.




AHBTepHaTI/IBHBIe HNCTOYHHUKHU SHECPTHUU

OO6mue mpencTaBlieHUss O MPOMBIIUICHHBIX CHOCO0aX MOJYYEHHUS XUMUYECKUX

BElIeCTB (Ha MpUMEpE IMPOU3BOJICTBA aMMHaKa, CepHOW KUCIOThI). UEpHas u

4.4 uBerHas  Merauryprus.  Crekiio ¥ CWIMKAaTHas  HPOMBIIUIEHHOCTbD.
[IpombinienHas  opranuyeckas  xumus.  Cplpp€  Ans  OpraHUYecKoi
IIPOMBIIIIEHHOCTH

5 ###Par### Tunbl pacu€THBIX 3a/1a4
HiHtPar#H##PacuéTsl Macchl BelecTBa UM 00bEMa ra3oB 10 U3BECTHOMY

5.1 KOJINYECTBY BELIECTBA, MAcCe MM 00BEMY OJJHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB

52 HH#HPar###Pacuérel TerioBoro 3pQexra peakuun

53 #HH#HPar###PacuéTbl 00bEMHBIX OTHOLLICHHUH I'a30B P XUMUYECKUX PEaKIHIX

54 HiHPar#H##PacuéTsl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) IPOAYKTOB

. pEaKIMH, €CIM O/THO U3 BELIECTB AaHO B U30BITKE (MMEET MPUMECH)
55 ###Par###PacuéTel MacCcOBOM WM 0OBEMHOMN JIOJIM BBIX0/1a TTPOIYKTA PEAKIINH
' OT TEOPETUYECKH BO3MOXKHOTO
#iHtPar#H#PacuéTsl Maccel (00BEMa, KOJIMUECTBA BEIIECTBA) MIPOAYKTA PEaKIuy,

5.6 €CJIM OJIHO M3 BEIIECTB JJAHO B BUJE PACTBOPA C OMPEACIIEHHON MAacCCOBOU JTONEH
PacTBOPEHHOTO BELLIECTBA

57 #HH##Par###Pacd€Thl ¢ HCTIOJIB30BAHUEM MOHSITHH «MacCOBasi JOJISH), «MOJISIpHAs

' KOHIICHTPALUS», «PaCTBOPUMOCTb)
#H##HPar###HaxoxieHre MoJeKyIIpHOI (pOpMyJIbl OPraHUYECKOT0 BEIECTBa MO

5.8 €ro TUVIOTHOCTU ¥ MACCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €70 COCTAB, UJIH 110

IIPOJYKTaM CrOPAHMS




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

Nel ""O6pa3oBaTenbHbIN LEHTP""
N=Becenosa Onbra
Becenosa Onbra AnekcanJpeBHg A0 3TOT AOKYMEHT CBOEWN
)LLLEeN NOANUCHLIO
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