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MHNOACHUTEJIBHASA 3AIIUCKA

PabGouas mporpamma 1Mo XUMHUHU Ha YPOBHE CPEIHETO OO0IIero oOpa3oBaHus
pa3paborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «0O6
oOpazoBanuu B Poccuiickoit denepainy», TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
beneparbHON o0OpasoBartenbHOI IPOTPaAMMBI CPEIHETO o01ero
oOpazoBanusi(POII COO), npencrasieHubix B denepanbHOM rocyaapCTBEHHOM
obpazoBarenpHoM ctangapte COQO, c¢ yuérom KoHuenmuu mnpemnoaBaHus
ydeOHOTo mpeaMeTa «XUMHUsS» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickoit
denepanvy, peaTu3yIOMUX OCHOBHBbIE OOpa3oBaTeibHBIE MPOTPAMMBI, U
OCHOBHBIX IONOKEeHUN «CTpaTeruu pasBUTHS BoOcCnUTaHHs B Poccuiickon
®enepanuu Ha nepuoa g0 2025 roga» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHSI Ha YpOBHE YIIIYOJIEHHOTO M3YYECHHS 3aHMMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanusi yuammuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBHIX JudpepeHIIMpOBAHHOIO,
npodunbHOr0 O0Oy4YeHHs, TMPHU3BAHO OOECTEUUTh 001e00pa30BATENbHYI0 H
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMTYCKHUKOB IIKOJBI, HEOOXOJUMYIO s
ajanTalyy uX K ObICTPO MEHSIFOITUMCS YCIOBUSIM JKH3HU B COIIMYME, a TAKKE JJIS
MPOJIOJDKEHUST 00yUYeHHUs B OpraHM3alusax NpodeccruoHaabHOTO 00pa3oBaHMs, B
KOTOPBIX XUMHUSI SIBJISIETCS] OJTHON M3 MPUOPUTETHBIX JUCIUTLIVH.

B nmnporpamme mno XMMHM Ha3HAuYC€HHE TMpeaMeTa «XHUMHUS» TMOJydaeT
MOAPOOHYI0O HWHTEPHPETAMI0O B  COOTBETCTBUM C  OCHOBOIIOJATaIOIIUMHU
nosnoxeHusiMu GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIeH, COJEp KaHMUs,
pe3ynbTaToB OOy4YeHUS W TpeOOBAHWU K YPOBHIO TOJTOTOBKH BBITYCKHHUKOB.
CBUIETETHLCTBOM TOMY SIBJISIFOTCS CIEAYIOUIME BBIMOJIHSAEMbIE MPOTPAaMMON 1O
XUMUU QYHKIIHUN:

e HMHPOPMALIMOHHO-METOJUYECKAsA, pealn3alus KOTOpod obecreunBaeT
MOJTly4YeHUEe TPEACTABICHUS O UENSIX, COACpKaHWU, OOIIeH CcTpaTeruu
oOy4eHMS, BOCIIUTAHUS M PA3BUTHUS 00YUAIONIUXCS CPEICTBAMHY MPEIMETA,
M3y4aeMOT0 B paMKax KOHKPETHOTO POoduIs;

e OpraHU3alMOHHO-IUIAHUPYIOIIA, KOTopas MpeayCMaTPUBAET
ONpENEIICHUE: NPUHUMUIIOB CTPYKTYPUPOBAHUSI M TMOCIIEIOBATEIIBHOCTH
M3y4YeHUsI Y4eOHOro Marepuaja, KOJWYECTBEHHBIX W Ka4eCTBEHHBIX €ro
XapaKTEPHUCTHK; TOIXO0/I0B K (DOPMUPOBAHUIO COMEPKATCIBHON OCHOBBI
KOHTPOJII M OIIEHKHM O0pa3oBaTEIbHBIX TOCTIDKCHHH OO0ydaronuxcs B
paMKax MTOTOBOM aTTecTaliii B (OpME €IAMHOrO TOCYIapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Tporpamma aJist yriryOaEHHOTO U3yUYECHUSI XUMUU:



e YCTaHaBIMBAaET WHBAPHAHTHOE MPEIMETHOE COJIEp>KaHue, 00sS3aTeIbHOE
Ui M3yYeHHs B paMKax OTAEIbHBIX Mpoduiel, mpexycMaTpuBaeT
pacmpenefieHue W CTPYKTYpHUpPOBaHUE €ro Mo KiaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e 71aéT MPUMEPHOE pacIpenieleHre y4eOHOTO BPEMEHHU, PEKOMEHIyEeMOTO
JUTSI U3yYEHUS OTACIBHBIX TEM;

e TIpenyaraeT MPUMEPHYIO TIOCIEI0BATEIbHOCTh HW3YYCHUS Y4EOHOTO
Marepuaia ¢ y4€ToM JIOTMKHU MOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3CH;

e 1a€T METOAMYECKYIO MHTEPIPETAIINIO IIeJIel 1 3a/1ad U3yUeHUs MpeaMeTa
Ha YrayOJnEHHOM YypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B
CUCTEME  cpeaHero  oOmiero  oOpa3oBaHHUsA,  COJEp)KaTeIbHON
XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS OCHOBHOM
oOpa3oBaTeNbHOM  MmporpamMmbl  cpeAaHero  oOmero  oOpa3oBaHUs
(JITMYHOCTHBIX, METANpPEAMETHBIX, NPEIMETHBIX), a TaKKE C Yy4ETOM
OCHOBHBIX BUJOB y4e€OHO-ITO3HABATEIBHBIX ACHCTBHUI 00YyJaromerocs mo
OCBOEHHUIO COJIEP)KaHUs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSIM B IpPOrpamMMe MO XMUMHUH PEIyCMOTpPEHA
IIPEEMCTBEHHOCTh C OOY4YeHMEM XHMHUU Ha YPOBHE OCHOBHOIO OOUIETo
oOpazoBaHus. 3a mOpeaesiaMd YCTAaHOBJICHHOM MpOrpaMMoll MO XUMHUH
00s13aTeNTbHON (MHBAPUAHTHON) COCTABIISIONIEH COIepKaHU YU4eOHOTO MpeaMeTa
«Xumus» 0ocTaércs BO3MOXKHOCTH BBIOOpA €ro BapHATHUBHOM COCTaBISIOINICH,
KOTOpasi TOJDKHA OMPEENSITHCS B COOTBETCTBUM C HAIPAaBICHUEM KOHKPETHOTO
npodumns oOyueHusl.

B coorBerctBuM ¢ koHuentyaimbHeiMH TonoxkeHusmMu PI'OC COO o
Ha3HAYCHUM TMpPEeJAMETOB 0a30BOr0 U YINIYOJIEHHOTO YPOBHEW B CHUCTEME
muddepeHIIMpoBaHHOTO OOYyYEHHS Ha YPOBHE CpPEIHEro o0Iero oodpa3oBaHMUs
XUMHSI Ha YypOBHE YIUIyONEHHOTO W3y4YEHHUS HAmNpaBlIeH HAa peaM3alHio
MPEEeMCTBEHHOCTH C  TOCJIEAYIOIIMM  OSTaloM  TOJy4YeHUS XHUMHUYECKOTO
oOpa3oBaHMsI B paMKax HW3Y4YEHHUS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX AUCIUIUIMH B By3aX U OpraHu3alusax cpeHero npoheccuoHaIbHOTO
oOpa3zoBanus. B 3Toil CBs3M u3ydeHue mpeamera «XUMHS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha pacHIMpeHue ¢ YIIyOJNeHHE TEOPETHYECKON W
MPaKTUYECKON MOATOTOBKH O0YYAOIINXCS, BRIOPABIINX OMPEACIEHHBIN MTPOQPUITH
oOyueHus, B TOM UYHCIE C TMEPCHEKTUBOM TOCIEAYIOUIETO IOJIy4YEeHHUS
XUMHUYECKOTO 00pa3oBaHUsl B OpPraHU3aIUsAX MPOGECCHOHAIBHOTO 00pa30BaHUS.
Hapsiny ¢ atum, B cBete TpeboBanuiit @PI'OC COO k miaHupyeMbIM pe3ysibTaTam
ocBoeHUs1 (enepasbHON  00pa30oBaTENbHON MPOrPaMMBI  CPEIHEro OOIIero



oOpa3oBaHMs U3y4YCHHUE MpeAMETa «XUMHs» OPUEHTHUPOBAHO TAK)KE Ha pPEIICHHE
3a]1a4 BOCTIUTAHUS U COIIMAILHOTO Pa3BUTHs 00ydaromuxcs, Ha (OPMUPOBAHUE Yy
HUX OOUIEMHTEJUIEKTYalbHBIX YMEHHHM, YMEHUN palnuoHaIu3aluu y4eOHOro
Tpyaa u 0000IIEHHBIX CIIoco00B JESITEILHOCTH, HMMEIOIINX
MEKIUCIUIUITMHAPHBIN, HAATPEIMETHBIN XapaKTep.

CocraBngomuMu mpeaMera «XUMHs» Ha YpPOBHE yIiIyOJIEHHOTO M3YYECHUS
ABISAIOTCA yrayOn€HHble Kypchl — «Opranumdeckas xumus» u «OOmas u
HeopraHuueckas xumus». llpu onpenenennn noaxonoB K 0T00py U CTPYKTYpPHOI
OpraHM3allM COJEpPKaHUS ITUX KypCOB B IpOrpaMMe IO XUMHUH 33 OCHOBY
npuHATE nonoxenuss GI'OC COO o pazauuusx 0a30BOro M yriIyOJEHHOTO
YPOBHEN U3yUYEHHS IIPEAMETA.

OcHoBy conepkaHuss KypcoB «Opranumdeckas xumus» u «OOwmias u
HEOpraHUYecKass XHUMHSA» COCTABIIAET COBOKYINHOCTb HPEIMETHBIX 3HAHUA U
YMEHHH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3Y4YEHHs IpeAMeTa. JTa cUcTema
3HaHWU TOJy4aeT OMNpeAeNEHHOE TEOPETHYECKOe MAOIMOJIHEHUE, MO3BOJSIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OonbpIHuii 00BEM  (PaKTOIOTHIECKOTO
Mmatepuana. Tak, Ha yriayOJI€HHOM ypOBHE HU3yY€HHUs IpeAMeTa obecrieueHa
BO3MOXXHOCTh 3HAQUUTEIBHOI'O YBEJIMYEHHs] 0O0bEMA 3HAHUH O XHUMHUYECKUX
AJIEMEHTaX M CBOMCTBAX MX COCAMHEHMI HA OCHOBE PACUIMPEHUS U yIiyOJeHUs
MPEJICTABICHUA O CTPOCHHH BEIIECTBA, XUMUYECKOW CBS3H M 3aKOHOMEPHOCTSIX
MPOTEKaHUs PEaKInii, paCCMaTPUBAEMBIX C TOUKU 3PEHUS XUMHUYECKONW KHHETUKH
U TepMoauHamuku. WM3yueHue mnepuoauueckoro 3akoHa u Ilepuonnyeckoit
CUCTEMbl  XMMMYECKHX  DJIEMEHTOB  Oa3upyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPECTABICHUAX O CTPOCHUHU aToMa. XUMHUUECKasl CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUS DHEPTeTUUECKUX U3MEHEHHH npy €€ 00pa3oBaHUH U
pa3pylLIeHNH, a TaKKe C TOUYKU 3pEHUs MEeXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUIIOB ~ peakuuid  JOonojHseTcss  (OpMHUpPOBAHUEM  MpPEACTAaBIECHUH 00
AIEKTPOXMUMHUYECKHUX MPOIECCaxX U AIIEKTPOIN3E PACIIIABOB U PACTBOPOB BEIIIECTB.
B kypce opranmueckoii XMMUU TMPU PACCMOTPEHUHM PEAKIMOHHONW CIOCOOHOCTH
COCIMHEHUH yJIeNsieTcsl 0co00€ BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX ) dekTax,
O B3aMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIuil.

Oco0oe 3HaueHMe UMEET TO, YTO Ha COJAEpPKAHHE KYpPCOB XUMHUH
yIayOnEHHOTO YpPOBHSA W3Y4YEHHUS JUIA KJIACCOB OMPENCIEHHOTO Tpodus
(r7aBHBIM 00pa30M Ha UX CTPYKTYPY M XapakTep MOMOIHEHHN K OOIIel chucTeme
IIPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE IpeaMeTsl. Tak, Hanpumep,
B COJIEP)KaHUU IIpeaMeTa sl KJIacCOB XMMHUKO-(pu3uueckoro npoduis 6omabiioe
3HayeHue OyAyT UMETh AJIEMEHThl yueOHOro maTtepuaia no ooumei xumuu. [lpu
M3YYCHUH TpeaMeTa B JaHHOM Ccllydae akIEHT OyIeT clelaH Ha OOIIHOCTH



METO/IOB MO3HAHUS, OOIIHOCTH 3aKOHOB U TEOPH B XUMUU U B (PU3UKE: aTOMHO-
MOJICKYJIsIpHAsi Teopusi (MOJICKYJISIpHAs Teopusi B (U3MKE), 3aKOHBI COXPAHCHHS
Maccbl U JHEPrUM, 3aKOHbl TEPMOJIMHAMHMKH, 3JIEKTPOJIM3A, IPEICTABICHUS O
CTPOEHUH BELIECTB U JAPYTOe.

B TOo e BpeMs B coOAep)XaHUM TMpeAMeTa [l KJIACCOB XHMHKO-
Ononoruueckoro nmpoduist OONMBIINI yAeNbHBIN Bec OyIeT MMETh OpraHHuYecKas
xumus. B aToM ciiydae TmpenocTaBiseTCs  BO3MOXKHOCTH s Oojee
OOCTOSITEILHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOM OpraHu3allud  KJIETKH  Kak
OMOJIOrMYECKOM CHCTEMbI, B COCTaB KOTOPOM BXOJIAT, K MpPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JUIHUAbI, OENKH, YIIEBOMAbI, HYKJICHHOBBIC
KHUCIIOTHI M Jpyrue. [Ipyu 3TOM 3HaHUSA O COCTaBE W CBOMCTBAxX IMpPEACTABUTENEH
OCHOBHBIX KJIaCCOB OPraHWYECKHUX BELIECTB CIY’KaT OCHOBOM I H3Yy4YEHUs
CYLIHOCTHU IPOLECCOB (POTOCUHTE3A, AbIXaHMUsI, TUIIEBAPEHUS.

B muane QopmMupoBaHusT OCHOB HAyyHOTO MHPOBO33PEHHUS, OCBOCHMS
OOILIEHAyYHbIX METOJOB TIIO3HAHUS M ONBITA MPAKTUYECKOrO0 MPUMEHEHUs
HAyYHBIX 3HAHUW H3Yy4YCHHE TpeaMeTa «XUMHUS» Ha YIIIyOJIEHHOM YpOBHE
OCHOBAHO Ha MEXIPEIMETHBIX CBS35X C yUeOHBIMU ITPEIMETaMHU.

[Ipy u3yueHum yudeOHOro mnpeamera «XuUMHUsS» Ha YIIIyOJIEHHOM YpPOBHE
TaK)Ke, Kak Ha YpOBHE OCHOBHOI'O M CpEJHET0 0011ero oopazoBanus (Ha 6a30BOM
YpOBHE), 3a/1a4eil MepBOCTEIIEHHOW 3HAYUMOCTHU SIBISIETCS (POPMHUPOBAHUE OCHOB
HAayKd XHMHH KakK 0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, INPAKTHYECKOU
NEATENBbHOCTH 4YEJIOBEKa W OJHOIO0 W3 KOMIIOHEHTOB MHPOBOM KYJbTYpBI.
Pemenue »3TOM 3amaun Ha yriyOJNEHHOM YpPOBHE U3yYEHHUs IHpeaMeTa
MIPEANONATacT peaanu3alio TAKUX LeIeH, KaK:

e (dopmupoBaHHE TPEACTABICHUN: O MaTepUAIBHOM EIUHCTBE MHPA,

3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJIEHUI IPHUPOJABI, O MECTE XUMUU
B CHCTEME €CTECTBEHHBIX HayK M €€ Beaylleld pojiu B OOECreuyeHUuu
YCTOMYMBOIO  Pa3BUTHUsSI  4YEJIOBEYECTBA: B  PELIEHUU  MpoldiieM
HKOJIOTUYECKOM, SHEPTeTUYECKON U MUILEBON 0€30MaCHOCTH, B pa3BUTUU
MEJULMHBI, CO3/JaHUH HOBBIX MATEpUAJIOB, HOBBIX HCTOYHUKOB SHEPIHH,
B 00€CreueHn! PallMOHAIBHOTO IPUPOA0OIIOIB30BaHNus, B (POPMUPOBAHUHI
MHUPOBO33PEHUSI U OOILIEH KyJNbTypbl YEJIOBEKa, a TaKXKe IKOJIOTMYECKU
000CHOBaHHOTO OTHOUIEHUS K CBOEMY 3[I0POBBIO U PUPOJIHOM CPEJIE;

e OCBOCHME CHUCTEMBl 3HAHMM, JIEKAIMUX B OCHOBE XHMHYECKOU
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHOU KApTUHBI Mupa:
(GyHIlaMEHTaNbHbBIX MMOHATHI, 3aKOHOB U TEOPUN XHWMUHU, COBPEMEHHBIX
IIPEACTABJICHUI O CTPOECHHH BEIIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HaJAMOJEKYJSIPHOM, O TE€PMOJWHAMHYECKUX U



KMHETUYECKUX 3aKOHOMEPHOCTSAX IMPOTEKAHMS XUMHUYECKUX PEAKIUH, O
XUMHYECKOM DPAaBHOBECHH, DPACTBOpPaX W AUCIEPCHBIX CHUCTEMax, 00
OOIIMX HAYYHBIX MPUHIUIAX XUMHUUECKOTIO IPOU3BO/ICTBA;
dopMupoBaHue y  OOyyaroluXcs  OCO3HAaHHOTO  I[TOHUMAaHMs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJIs1 OOBSICHEHUS
KJIFOUEBBIX WJEH W MPOOJEM COBPEMEHHOW XUMUU, JJIsI OOBSCHEHHUS U
IIPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;
IPaMOTHOI'O PelIeHUs IPOoOJieM, CBA3aHHBIX ¢ XMMHUEW, TPOrHO3UPOBAHMUS,
aHallu3a W OLEHKU C TO3ULIUHA DKOJOTMYECKOM Oe30MacHOCTH
MOCJIE/ICTBUI OBITOBOM M MPOU3BOACTBEHHOM NEATEIBHOCTH YEJIOBEKA,
CBSA3aHHOW C XUMHYECKMM IPOM3BOJCTBOM, HCIIOJb30BAHUEM U
nepepadoTKOMN BEIIECTB;

yriayOJlieHHe  OpeJICTaBiICHUH O  HaydyHbIX  METOJax  I03HaHus,
HEOOXOIUMBIX JUIsl MPUOOPETEHUsT YMEHUM OPHUEHTHUPOBATHCA B MHpE
BEIIECTB U OOBACHEHHS XWMUYECKHX SIBJICHUW, HMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON IESITENBHOCTH U TOBCETHEBHOM KU3HH.

B miane peanu3zanuu NEpBOOYEPENIHBIX BOCHUTATEIBHBIX M Pa3BHUBAIOIINX
GyHKIMA 1IETOCTHOW CHUCTEMBI CPETHEro O0IIero oOpa3oBaHUs MPU NU3YYCHHUU
npeaMeTa «XUMHS» Ha YIIYOJIEHHOM YpPOBHE OCOOYH0 aKTyaJlbHOCTb
MpUOOPETAIOT TaKKE LIETH U 3a7a9H, KaK:

BOCIIUTaHHE YOEKIAEHHOCTH B TIO3HABAEMOCTH SIBJICHHM MPHUPOIHI,
YBOXEHHUS K TIPOLECCY TBOpPYECTBA B OOJIACTH TEOPETUUYECKUX U
NPUKIAJHBIX UCCIIEOBAHUM B XUMUH, (POPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,

pa3BUTHE MOTHUBAIlMM K OOYYEHUIO U TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIK M  CaMOBOCIIMTAHHIO  HAa  OCHOBE  YCBOCHMS
00I11e4eI0BEYECKUX LICHHOCTEH;

pa3BUTHE  TIO3HABATENbHBIX  WHTEPECOB,  HMHTEJUIEKTYaJIbHBIX U
TBOPUYECKUX CHOCOOHOCTEH oOyuaromuxcs, (QOopMHUpOBaHHE y HHX
CO3HATEJIBHOTO OTHOLIEHUS K CaMOOOpa30BaHUIO U HENPEPHIBHOMY
oOpa3oBaHMIO KakK YCJIOBHIO YCHEHIHOM MNpPOPECCHOHAIBHOU U
OOIIIECTBEHHON JEATEIbHOCTH, OTBETCTBEHHOIO OTHOLIEHHMS K CBOEMY
3JI0POBBIO U IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

dbopMUpoOBaHHEe YMEHHUI W HABBIKOB Pa3yMHOTO MPUPOIOMOIH30BAHMUS,
pa3BUTUE  HKOJIOTMYECKOM  KyJIbTypbl,  NpPUOOpPETEHHE  OIbITa
OOIIECTBEHHO-TI0JIE3HOM IKOJIOIMUECKOH 1€ATEIbHOCTH.



OO6mIee 9nco 9acoB, MPEYCMOTPEHHBIX U1 U3YUEHUS XUMUU HA YTITyOJICHHOM
YpOBHE CpeHero odmiero oopasoBanus, coctaisieT 204 gacos: B 10 kmacce —
102 ygaca (3 yaca B Henenio), B 11 kiacce — 102 vaca (3 yaca B HeZeIo).



COILEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHM4YeCKOM XMMMH.

[Ipeamer © 3HAYEHHWE OpPraHUYECKOM XUMHUH, MPEICTABICHUE O
MHOT000Pa3ul OPraHUIECKUX COCTUHEHUI.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHMs. BaJleHTHBIE BO3MOYKHOCTH aTOMa yriiepoaa. XHWMHYEcKas CBA3b B
OPraHMYECKUX COEOUHEHMSIX. Tumbl TUOpUAM3alUU aTOMHBIX —opOuTaneu
yraepoa. Mexanu3Mbl 00pa30BaHUs KOBAICHTHON CBs3U (OOMEHHBIN M JIOHOPHO-
aKUENTOpHBIN). THIBI MepeKphIBaHWS aTOMHBIX OpOWUTane, G- u T-CBSA3M.
OpnunapHas, 1BOMHas U TpoitHas cBs3b. CocoObI pa3pbiBa CBS3€H B MOJIEKYJaxX
opranuyeckux BemiecTB. lloHsTne o cBOOOIHOM paaukane, Hykieopuie Hu
anexTpoduie.

Teopuss crpoeHnst opraHudyeckux coeauHeHnd A.M. byrtnepoBa wu
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHHUS
OPraHMYECKUX COEAMHEHUN. MOJNeKyJIspHble UM CTPYKTYpHbIE (OPMYJIBI.
CrpykrypHble (OpMyJbl pa3iIMYHbIX BUJOB: pa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buuabl u3oMepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAS.
OnekTpoHHbIE 3PHEKTH B MOJIEKYJIaX OPraHUYECKUX COSAUHEHUN (MHAYKTUBHBIN
¥ Me30MepHBIN 3D PEKTHI).

[IpencraBnenne o kinaccudukaluu opraHudeckux BemiecTB. [lonsTue o
(GyHKIIMOHATIBHOU rpynre. I'omonorus. I'omonoruyeckue PAIBL.
Cucrtemaruueckass HoMeHKiaTypa opranudeckux coenunenut (IUPAC) wu
TPUBUAJIbHBIE HA3BAHUSI OTJEJIbHBIX MPEJICTABUTEIECH.

Oco0eHHOCTH M KiIacCHU(PUKALUs OPraHuYecKuXx peakiuil. OKUCIUTENbHO-
BOCCTAaHOBUTEIBHBIE PEAKIIMHA B OPTraHUYECKON XUMUH.

OKCIEPUMEHTAIBHBIE METOJBl W3Y4YEHHUs BEIIECTB M HX IPEBPALLCHUI:
O3HAKOMJIEHHWE C 00pa3llaMu OpPraHMYECKUX BEIIECTB M MaTepHalaMd Ha HX
OCHOBE, OIIBITHl IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB NpPU HArpEeBAHHUU
(nnaBneHue, oOyrJIMBaHUE M TOpPEHHUE), KOHCTPYMPOBAHUE MOJENIEH MOJIEKYII
OpraHUYECKHX BEIIECTB.

Yriesoaopoasl.

Ankanbl. ['oMonoruueckuii psj ankaHoB, oOmas (popmyiia, HOMEHKIIATypa U
U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AlIKAHOB, SP°-



rudopuau3anms aTOMHBIX OopOuTaneil yriepoaa, o-cBsizb. dusmyeckue cBOWCTBa
AJIKaHOB.

XVWMHYECKHE CBOMCTBA QJIKAHOB: PEAKIHUM 3aMEUICHUS, W30MEpHU3alLlNH,
JNETUIPUPOBAHMS, UUKIN3ALUHN, TUPOIN3a, KpEeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIUMN PAAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYeHUs U TPUMEHEHUE aTKAHOB.

[ukmoankanel. O6mas popmyna, HOMEHKIATypa U n3oMmepus. OcoOCHHOCTH
CTPOCHHMSI W XHUMHUYECKUX CBOMCTB MaiblX (LMKIONPONAH, IMKIOOyTaH) H
OOBIUHBIX (LIMKJIONEHTAH, UKJIOTeKCaH) HUKI0aIKaHOB. CiocoObl MOMyYeHusl U
MIPUMEHEHNE UKIIOATKAHOB.

Ankenbl. ['oMonoruueckuid psji aJikeHOB, o0mIas popMmysa, HOMEHKIATypa.
DIEKTPOHHOE W  IMPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYJI alKCHOB, Sp’-
ruOpuan3anysi aTOMHBIX OpOuTanel yriaepoaa, - U m-cBA3U. CTPyKTypHas M
reoMmerpuueckas (muc-tpaHc-) wusomepus. Ddusnueckue CBOICTBA aJKEHOB.
XHUMHUYECKUE CBOMCTBA: PEAKLIUHU MPUCOECAUHECHHMSI, 3aMEIICHUS B 0O-TIOJIOKCHHUE
IIPYU JIBOWHOW CBSI3W, MOJMMEpHU3alnu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiuu Ha ABOWHYIO CBsA3b. CIIOCOOBI MONTY4YEHUS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccuduxanus ankananeHoB (CONpsKEHHBIE, U30IMPOBaHHbIE,
Kymyaupogantvle). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUST M XHMHYECKHUX
CBOWCTB COMNpPSKEHHBIX AUEHOB, 1,2- m 1,4-npucoenunenue. [lomumepusanus
CONpsKEHHBIX JUEHOB. CrOCOOBI MONTY4YeHHsI U TPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruueckuil psi ajlkuHOB, o0mas Gopmysia, HOMEHKIATypa
Y U30MEPUS. DIIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKHUHOB, SP-
ruOpuan3amms aTOMHBIX opOutaneil yriepona. Ouznyeckue CBONCTBA aJIKHWHOB.
XVWMHUYECKHE  CBOWCTBA:  pEaKkUMM  IPUCOCIMHEHHs, JAUMEPHU3ALUU U
TPpUMEPHU3alNN, OKUCIEHUS. KuCIOTHBIE CBOMCTBA AJKHWHOB, HMEIOIINX
KOHIIEBYIO TPOWHYIO CBsA3b. KauecTBEHHbIE peakuMW Ha TPOWHYIO CBS3b.
CnocoObl OTy4YeHHs U IPUMEHEHHUE aJTKMHOB.

ApomMaTtudeckue yriaeBoaopoasl (apeHsl). ['omonoruueckuil psii apeHoB,
oOmiast popmysia, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJIeKyNbl OeH3oma. du3nuecKkue CBOHCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIMU 3aMEelIeHUsI B OCH30JbHOM KOJIbLIE
U YIJIEBOAOPOAHOM pagvKale, peaKIMU IMPUCOEAUHEHHNS], OKUCICHHE TOMOJIOTOB
Oenszona. IlpencraBieHue o0 OpPUEHTHPYIOIIEM JEHUCTBUU 3aMECTUTENIEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpPE AIKUIBHBIX pPaJAUKaIOB, KapOOKCHIBHOM,
THJIPOKCUIIBHOM, aMMHO- M HUTPOTPYIIIbI, aTOMOB rajaoreHoB. OcCOOEHHOCTH



XUMUYECKUX CBOMCTB cThpona. [lomumepuzanus ctupona. CrnocoObl NOaydeHUS
Y IPUMEHEHUE apOMAaTUYECKUX YTII€BOJAOPOIOB.

[Ipupoausiii ra3. [lonytHeie HedTsHbIE ra3bl. HedTh U €€ nmpoucxoxacHue.
Kamennslii yroib v mpoaykThl ero nepepadboTku. CrocoObl nepepadboTku HedTH:
MEePETOHKa, KPEKUHT (TePMUYCCKUN, KaTaTUTHYCCKUI), PUPOPMUHT, MTHPOJIU3.
[TpomykThl IepepaboTKu HEDTH, MX MPUMEHEHNE B TPOMBIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMUYHBIMU KJIACCAMHU YTIEBOJOPOIOB.

DNEKTPOHHOE CTPOCHHUE TaAJOTCHIIPOM3BOJAHBIX YTIEBOAOPONOB. Peaknuun
3aMEUIEHUs TaJoreéHa Ha THUAPOKCOrPYIIY, HUTPOTPyNHIy, LHAHOTPYMIY,
amuHorpynmy. JleiicTBME Ha TaJOr€HNPOU3BOJHBIE BOJHOTO W CHOUPTOBOIO
pactBOopa mENOUM. B3anMOAEHCTBUE NTUTAIIONCHAIIKAHOB C MATHUEM M IIMHKOM.
[TonsTne 0 METAJTIOOPTaHUYECKUX COCIUHEHHUSIX. Hcnonp3oBaHue
TJIOTCHIPOU3BOJIHBIX  YTJIEBOJIOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIepUMEHTaIbHbIE METOJIbl M3Y4YEHHUS BEIIECTB M HMX IMPEBpaAILCHUI:
u3ydyeHue (PU3NYECKUX CBOMCTB yriIeBOAOPOIOB (PaCTBOPUMOCTSD), KAYECTBEHHBIX
peakiuii yrieBoAOPOJIOB PA3IMUHBIX KIAcCOB (0OeciBeYMBaHUE OPOMHOM WM
MOJHON BOJBI, pacTBOpa IMEpMaHraHaTa KaJus, B3aUMOJICHCTBHE AallETUIICHA C
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApY>KEHUE
yrilepoa W BOJOPOJA B OPraHMYECKUX BEIIECTBAX, IOJy4YEHUE IJTHIEHA U
U3Y4YEHUE €ro CBOMCTB, O3HaKOMIIEHHE ¢ Koiuekuusmu «HedpTts» m «Yromby, ¢
oOpa3sllaMM TJIaCTMAacC, KaydyKOB U PE3UHBI, MOJEIUPOBAHUE MOJIEKYII
YTJIEBOJAOPO/IOB U TAJION€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

KucJiopoacoaep:kaiue oprannyeckue cCoeJMHeHHS.

[IpenenbHble OgHOATOMHBIE CHUPTHL. CTpoeHue MOJIeKyd (Ha IpuMepe
MEeTaHoJia MU dTaHona). ['oMmonorumyeckuid psig, obmas dopmyna, H3OMEpPHs,
HOMEHKJIaTypa U kiaccudukamus. @Dusznyeckue CBOWCTBA  MpeAeNbHBIX
OJIHOATOMHBIX CHHUPTOB. BOAOpOIHBIE CBA3M MEXAY MOJEKYJIAMH CIUPTOB.
XHUMHUYECKUE CBOMCTBA: pPEAKUUU 3aMElIeHMs, JerujpaTalud, OKHUCIEHUS,
B3aMMOJICHCTBUE C OpPraHMYECKMMH W  HEOPraHWYECKUMHU  KHUCJIOTAMM.
KauecTBeHHass peakuuss Ha OJHOATOMHBIE cOUPTHL. JleiicTBUE »3TaHONa W
METaHOJIa Ha opraHu3M uenoBeka. CrnocoObl TONY4YEHUS W MPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[IpocTeie 3¢gupbl, HOMEHKIAaTypa U n3oMepust. OCOOEHHOCTH (PU3NIECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToOMHbIE CIHUPTHl — ATUJIICHIVIMKOIb W riauuepuH. dusznueckue u
XUMUYECKUE CBOMCTBA: PEAKIIMU 3aMEILICHHS], B3aUMOJICHCTBUE C OPTraHUYECKUMHU
U HEOPraHMYECKUMHU KHUCJIOTaMM, KAaYECTBEHHAs pEaKUus Ha MHOI0ATOMHBIE



cnuptel. [IpeacraBnenne o MexaHU3ME PEaKIUil HYKJICO(PUIBHOTO 3aMEICHUS.
JleiictBue Ha opraHu3sM 4esnoBeka. CnocoObl MOMy4YEeHUST U NPUMEHEHHE
MHOTOaTOMHBIX CIIMPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE THUIPOKCOTPYIIBI U
6enszonpHOTO snpa. Pusznueckue cBoiicTBa PeHona. OCOOCHHOCTH XUMUYECKUX
cBoiicTB (penoma. KauecTBeHHBIE peakmuu Ha ¢eHod. TOKCHYHOCTH (eHoma.
CnocoOsbI nostyyeHus u npuMmeHenue penosa. GenondopmanbaeruaHas cMoa.

KapOoHunbHbIE COEAMHEHHMS — aNbAETUAbl U KETOHBL. JIEKTPOHHOE
CTpoeHHe KapOOHWIbHOM rpymibl. ['oMonoruueckue psasl alnbIerua0B U KETOHOB,
oOrmrast popmyia, u3oMepus U HOMeHKIaTypa. dusndeckre CBOWCTBA abACTHAOB
U KETOHOB. XWMHYECKHE CBOMCTBA ajbJCTHAOB U KETOHOB: PEAKIHH
npucoearHeHus. OKUcIeHUE anbAeTru0B, KAUECTBEHHbIC PEAKIIUN HA aJIbJICTUIbI.
Crioco0bl OJTy4€HUsI U MPUMEHEHUE alIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE  MpefeibHblE  KApOOHOBBIE  KHUCIOTBL. (OCOOEHHOCTH
CTpPOCHHSI MOJEKyl KapOOHOBBIX KHCIOT. M3omepuss W HOMEHKIATypa.
@du3uvyecKkue CBOWCTBA OJHOOCHOBHBIX TPEICIBbHBIX KapOOHOBBIX KHCIOT.
Bonopoaneie cBsi3u Mexay MOJIEKyJaMH KapOOHOBBIX KHUCIOT. XUMHUYECKHE
CBOMCTBA: KHMCJIOTHBIE CBOMCTBA, peaklusl dTEpUPHUKALUU, PEAKIUU C YYACTHEM
yIJI€BOJOPOAHOTrO paaukana. OCOOEHHOCTH CBOICTB MYypaBbUHOM KHCIIOTBHI.

[TonsTHe 0 TPOM3BOAHBIX KApOOHOBBIX KHCIOT — CIOXHBIX Jdupax.
Mmuoroo6pasue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEMPEACIBHBIX H
apOMaTUYECKHUX KapOOHOBBIX KHCIIOT, JTUKapOOHOBBIX KHCIIOT,

I'HJIPOKCUKAapOOHOBBIX KHUCIOT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJILMUTHUHOBAS, OJEUHOBAS, JUHONEBAs, JTUHONEHOBAS KHUCIIOTHI.
Crioco0sI TOTy4eHuUs U PUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upel. ['omonornueckuit psia, odmas Gopmyna, U30MepHUs U
HOMEHKJIaTypa. PU3HUECKHME M XMMHUYECKHE CBOMCTBA: T'MJAPOJIA3 B KHCIOU H
LIETTIOYHOM Cpee.

XKupsl. Crpoenue, pu3nuecKkue 1 XUMHYECKUE CBOMCTBA )KUPOB: TUAPOIHU3 B
KHCIION U 11esiouHon cpege. OCOOEHHOCTH CBOMCTB KUPOB, COACPIKAITUX OCTATKH
HETPEIETbHBIX JKUPHBIX KUCIIOT. JKuphl B Ipupo/Ie.

MBpBL14 Kak cOJI BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBUE.

Obmas xapaktepuctuka yrieBojoB. Kmaccudukamms yrieBogoB (MOHO-,
Y- ¥ moJiucaxapuisl). MoHocaxapuasl: I1toko3a, (pyKTo3a, rajakrosa, pudosa,
ne3okcupubo3za. dusnueckre cBONWCTBAa U HaXOXkJAE€HUE B npupoae. PoToCUHTES.
XVWMHUYECKHE CBOMCTBAa TIJIOKO3Bl: PEAKUMU C YYaCTUEM CIHMPTOBBIX H
aJIbJIETUIHON TIpynn, CIUPTOBOE M MOJOYHOKHCIOe OpoxeHue. [Ipumenenue
TJIFOKO3bI, €€ 3HAaYeHUWE B JKU3HEACATENbHOCTH OpranusMma. Jlucaxapumisl:



caxapo3a, MaJIbTO3a M JakTo3a. BoccTaHaBnuBarolue U HEBOCCTAHABIMBAIOIINE
nucaxapuabl. ['maponus aucaxapunoB. HaxoxxaeHue B Npupojae U MPUMEHEHHE.
[Tonucaxapuapl: Kpaxmall, TJIMKOT€H M Ueutoio3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmaljia, TJIMKOT€Ha M UEeJUI0JI03bl. (DU3MYECKHEe CBOMCTBA KpaxMajla H
LEJUTI0N03bl. XMMHUYECKHE CBOMCTBA Kpaxmaiia: THAPOJIN3, KaUeCTBEHHAS peaKIHs
C MOA0M. XHMMHYECKHE CBOMCTBA IIEJUTIONO3BI: THAPOIU3, MONydeHHue 3(QuUpoB
1eJuT0103b1. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHUs BEIIECTB M HMX MPEBPAILCHHI:
pPacTBOPUMOCTh PAa3IMYHBIX CIHPTOB B BOJE, B3aUMOJECHCTBUE JTaHONA C
HaTpUeM, OKUCIICHHE STUJIOBOTO CIIUPTa B aJIbJIETU]I HA pPACKaJIEHHOM MeEIHOM
MPOBOJIOKE, OKHUCJIEHUE HTUJIOBOTO CIUPTAa JAMXPOMATOM Kaiusl (BO3MOXKHO
MCIIOJIb30BAHUE BUJIEOMATEPHAIIOB), KaUYECTBEHHbBIE PEAKIMU Ha ajbJeruiibl (C
ruapokcusiom  auammuHcepebpa(l) wu  rumpokcugom  meau(Il)), peakums
rimiepuHa ¢ rugpokcuom menu(Il), xumudyeckue cBOMCTBa pacTBOpa yKCYCHOM
KHUCJIOTBI, B3aUMOJICHCTBUE pacTBOpa TIOKO3bl ¢ ruapokcuaom Menu(Il),
B3aMMO/JICHCTBUE Kpaxmaja C HMOJOM, PEIICHUE IKCIEPUMEHTAIBHBIX 3aJad IO
teMaM «CriupThl ¥ PpeHombly, «KapOooHoBbie KUCTOTHI. CIOKHBIE 3PUPHD).

A30TcoAep:Kale OPraHnyecKre CoeINHEeHN .

AMUHBI — OpraHu4ecKre Mpou3BoIHbIe amMmmMuaka. Kinaccudukaiuys aMuHOB:
anudaTuyeckue MU apoMaTUUYECKue; IEepPBUYHBIC, BTOPUYHBIE U TPETUUHBIE.
Ctpoenue Monekys, obmas Gopmyiia, H30MepHsi, HOMEHKIATypa U (pu3ndeckue
CBOMCTBAa. XUMHUYECKOE CBOMCTBA ann(aTUHIECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB C a30THUCTON KHUCIOTOM.
Coun aIKWJIaMMOHHS.

AHWIMH — TOpeACTaBUTENb aMHHOB apomaruyeckoro psga. CrpoeHue
aHwIMHa. B3anmMHoe BiIMsHUE TPYIIT aTOMOB B MoJIeKyJie anuimHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHuimHa. KadecTBeHHbIe peaknuu Ha aHWIMH. CrocoObl
MOJYyYeHHUs] U OpuMeHeHue anudarndeckux amuHOB. [lonmydenue aHwinHa U3
HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u nzomepusi. OTaenbHbIE MPEICTABUTEIN
0-aMUHOKHUCJIOT: T[JIMUWH, ajaHuH. @Ou3NYecKue CBOWCTBA aMHUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA AaMHHOKHCIOT KaK aM(pOTEpHBIX OpPraHUYECKUX
COCIMHCHHM, pEeaKIus TMONMKOHACHCANKY, OOpa30BaHWE TIENTHIHOW CBS3H.
buonoruyeckoe 3HaueHue aMUHOKUCIOT. CUHTE3 U THUAPOIU3 MENTUIOB.

benku kak mpupognbie monumepsl. [lepBuuHas, BTOpUYHAs W TpEeTUYHAS
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBAa OENKOB: THUIPOJIU3, JCHATYypalusi,
KaueCTBEHHbBIC PEaKIIUU Ha OCJIKH.



OKCNEepUMEHTAIbHBIE METOJIbl M3Y4Y€HUs BELIECTB M HX MPEBpPALCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, J€HATypalus OEJIKOB IPH HArpeBaHHUM, I[BETHBIE
peakuuu Ha O€NKHM, peuIeHHE SKCHEPUMEHTANbHBIX 337ad [0 TeMam
«A30TCOolepKallue ~ OpraHudeckne  coenuHeHws» W «Pacno3nHaBaHue
OPraHUYECKUX COCTUHEHUI.

BbicokoMouieKyJIsIpHBIE COeIMHEHUS.

OCHOBHBIE MOHSATHSI XUMHH BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN: MOHOMED,
MIOJINMED, CTPYKTYPHOE 3BEHO, CTENEHB MMOJIMMEPHU3ALIUHU, CPEAHSSA MOJIEKYIISIPHAS
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPU3aIUs U OJUKOHIEH AU

[lonumepubie Matepuansl. [lnacTmaccel (TOMUMATUIIEH, TOJUIPONUIIEH,
NOJIMBUHWIXJIOPU, MOJIUCTUPOJ, TOJNMMETUIMETAKPUIIAT, TOJIMKapOOHATHI,
noJud THIEHTepedTanar). Y Tuau3anus u nepepaboTka IIacTuKa.

DnacTomepsl: HaTypaJbHbI  KaydyK,  CHHTETHMYECKHE  KaydyKH
(OyTaareHOBBIH, XJIOPOIIPEHOBBIMI, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BosiokHa: HaTypajibHBIE (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CUHTETUYECKHUE (KalpOH U JaBCaH).

[Tonmmepsl CIEUAIBHOTO Ha3HA4YCHMUSI (Teion, KEBJIap,
AJIEKTPONPOBOISALINE ITOJTUMEPBL, OMOpa3IaracMble MOJUMEPHI).

OKCHEepUMEHTAIbHBIE METOJIbl WM3Y4Y€HHUs BELIECTB M HX MPEBpPALCHUN:
O3HaKOMJIEHHE ¢ 00pasliaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB, pELICHUE >3KCIEPUMEHTAIBHBIX 3a7ad o TeMe «Pacro3HaBaHue
IIJJACTMACC U BOJIOKOHY.

Pacuérnrle 3agadn.

Haxoxnenue MosekyasipHO (OpMysbl OPraHUYECKOrO COEAUHEHUsS I10
MAacCOBBIM  JIOJSIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJISIPHON (DOpMyJIBI OpPraHMYECKOro COEIMHEHUs Mo Macce (00bEMY)
MPOAYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
pEaKMu W/ MU MCXOJIHBIX BEIIECTB, YCTAaHOBIIEHHWE CTPYKTYPHOU (HOPMYIIBI
OpPraHUYECKOTO BEUIECTBA HAa OCHOBE €r0 XMMHUYECKMX CBOWCTB WJIM CIOCOOOB
MIOJIyYEHUS], OINPENEIICHUE JIOJIM BBIXOJAA IPOAYKTA PEAKIMU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanm3zanust MeXIpeaMETHBIX CBSI3€W MPU U3YYEHUH OPTraHUYECKOW XWUMUU
B 10 Kiacce OCyIlIECTBISETCS Yepe3 HCIOJIb30BAHME KaK OOIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHWA, TaK W TOHATHM, MPUHATBIX B OTACIBHBIX IpeAMETaxX
€CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHHUE, HAYIHBIN (paKT, TUTIOTE3a,
Teopus, 3aKOH, aHalu3, CHHTE3, Kiaccupukamus, HaOIIOJIEHUE, H3MEPEHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICIIUPOBAHHUE.

@dusuka: Marepus, aroM, DJJEKTPOH, IIPOTOH, HEWUTPOH, MOJIEKyJa,
SHEPreTUYECKUI YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoOE€ COCTOSHHE
BEIECTBA, (PM3WUYECKHE BEIMYHMHBI, CIUHUIBI W3MEPEHHS, CKOPOCTh, SHEPTHSI,
Mmacca.

buonorusa: kierka, opraHu3M, OJKocucTreMa, Ouocdepa, meTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPOHBIN U TeTepOoTPOdHBIA THUIN MHUTAHUS, OpOKEHHE,
dboToCcHHTE3, ABIXaHWUE, OCNKH, YTIACBOABI, JXUPBI, HYKICHHOBBIE KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3Hbie HCKOMaeMbl€, TOTIUBO.

TexHonorus: NHUILEBbIE NPOAYKTHI, OCHOBBI PAalMOHAJIBHOIO ITUTAHWUS,
MOIOIIME CPENICTBA, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbBI XUMHH.

AtoM. CocTaB aTOMHBIX siaep. XUMUYECKH 35ieMeHT. M3oTonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC YMCIIA. DHEPreTUYECKUE YPOBHU U
MoAypoBHU. ATOMHbIEe opOuTau. Kiaccudukanus XUMUYECKUX DJIEMEHTOB (s-,
p-, d-, f-amements). PacmpeneneHue 3JIEKTPOHOB IO ATOMHBIM OPOUTAISIM.
ONEeKTPOHHBIE  KOH(UTypallid  aTOMOB  BJEMEHTOB  IE€PBOrO—4YETBEPTOIO
MEePUOJIOB B OCHOBHOM M  BO30YXIEHHOM  COCTOSIHUHM, DJIEKTPOHHBIC
KOH(UTyparu HOHOB. DIEKTPOOTPUIIATEIHHOCTD.

[lepnonnueckuit 3akoH U llepuoanueckas cucremMa XUMUYECKUAX DJIEMEHTOB
J.. MenaeneeBa. CBsi3b NEPUOINYECKOTO 3aKOHA M llepromnyueckor CHUCTEMBI
XUMUYECKUX JJEMEHTOB C COBPEMEHHOM TeOopuel CTPOCHHUSI aTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHHsSI CBOWCTB XMMHUYECKHUX JJIEMEHTOB U 00pazyeMbIX
MMM TIPOCTBIX U CIIOKHBIX BEIIECTB MO TPYyIIaM W MEPUOJAM. 3HAUYCHHE
nepuoandeckoro 3akona /.M. Menaeneena.

XuMH4YecKass CBA3b. BHAbl XMMHYECKOW CBSI3U: KOBAJICHTHAsS, WOHHAS,
MeTajiyeckasi. MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIA M
JOHOPHO-AKIENTOPHBIA. DHEPTHS U JIMHA CBs3H. [[0JIpHOCTD, HANIPABICHHOCTD
U HAChIIIAEMOCTh KOBAJIEHTHOM cBs3U. KparHble cBsA3u. Bomopomnas cBS3b.
MeXMONEKYIIAPHBIE B3aUMO/ICHCTBHS.



BaneHTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOECHUEM (HA MMPUMEPE COETUHEHHI
3JIEMEHTOB BTOPOTO MEPUOJA).

IIpeacraBneHne 0 KOMIUIEKCHBIX COeIMHEHMIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTellb, JHUIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUI.
[loHATHE O KOOPAMHAMOHHOW XUMHH.

BemecTtBa MOJNEKYJISIPHOTO M HEMOJEKYJISPHOTO  CTPOCHMS.  THIbI
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYp) U CBOWCTBA BELIECTB.

ITonarue o qucrnepcHbIX cucremax. Mctunansle pactBopsl. [Ipencrasnenue o
KOJUTOMIHBIX pacTBopax. CrocoObl BBIpaKEHUS KOHIEHTPAIMU PAacTBOPOB:
MaccoBas J10Js BEUIECTBA B pACTBOPE, MOJISIpHAs KOHLEHTpauus. Hacelmennsie u
HEHACBIIICHHBIEC PACTBOPBI, pacTBOPUMOCTh. Kpucramioruapars!.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUAIIbHBIC
HAa3BaHMs OTIEIIBHBIX IIPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.

Knaccudukanus XUMAYECKUX PEaKuil B HEOPTaHMUECKONH M OpraHMIECKOM
XUMHH. 3aKOH COXPAHEHMSI MACChl BEIIECTB; 3aKOH COXPAHEHHMs U INPEBPAILLCHUS
SHEPruM NMpU XUMUUECKUX peakuusix. Temnosblie 3hPEeKTbl XUMUUECKUX peaKLUil.
TepmoxuMu4ecKue ypaBHEHUS.

CKOpOoCTh XUMHUYECKOW peakliiy, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (PaKTOPOB.
I'omoreHHsle 1 reTeporeHHsle peakuuu. Katanus u kaTaau3aTopsl.

Obpatumbie W HeoOpaTuMble peakinuu. XHMHUYECKOE pPaBHOBECHE.
KoHcranTa XmMpueckoro paBHOBecHs. DakTOpbl, BIUSAIOIIME HAa IOJOXKCHHUE
XUMHYECKOTO PAaBHOBECUS: TEMIIEpATypa, NABICHUE U KOHLEHTPALUU BELIECTB,
y4acTByrommx B peakund. [Ipuanun Jle [larense.

OnexTponutuyeckas aucconuanus. CuibHbIE W cla0ble 3JICKTPOIHTHI.
Crenenp nuccoumanuu. Cpela BOIHBIX pPacTBOPOB: KHUCIOTHAs, HEUTpajbHAasd,
mienoyHasi. Bogoponusiit nokasarens (pH) pactBopa. ['maponus comneit. Peakiuu
MOHHOTO OOMeEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakunu. CTEneHb  OKHMCIICHMS.
Oxucinrens W BOCCTaHOBUTENb. IIpolecchl OKHCIEHHUS MW BOCCTAHOBIICHHS.
Baxkneiiye OKHCIUTENIM M BOCCTAaHOBUTENIUW. MeTON 3JEKTPOHHOro OaliaHca.
DIEeKTpOJIN3 pacTBOPOB U PACILJIaBOB BEILLECTB.

OKCIIEpUMEHTANBHBIE METOABl M3YYEHUs BEIIECTB M HMX IPEBPALLCHUI:
pPa3JIOKEHHE NEPOKCHIAa BOAOPOAA B IPUCYTCTBHM KAaTalIM3aTropa, MOIEIHU
KPUCTAJUIMYECKUX  PEWETOK, MPOBEJCHUE peakuuid HOHHOro  oOMeHa,
OIIPENIECIICHUE CPENbl PACTBOPOB C IOMOILIBIO MHIMKATOPOB, U3y4YCHUE BIIMSHUSA
pa3iaNuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEakUUh U TOJOKEHUE
XUMHAYECKOTO PAaBHOBECHSI.



Heopranuyeckasi Xummusi.

[lonoxxenne HemerauioB B llepuoguyeckoil cuUCTeME XMMHYECKUX
sanemeHToB JI.M. MeHnpeneeBa u 0COOEHHOCTH CTPOCHHUS UX aTOMOB. Pu3nuecKue
CBOMCTBa HEMETAIJIOB. AJUIOTPOIHSI HEMETAJUIOB (Ha MPUMEpPE KUCIOPOJa, CEPhI,
dbocdopa u yraeposaa).

Bomopoa. Ilomydyenue, pusnyeckne M XUMHUECKHE CBOWCTBA: PEAKIMM C
METaJUlaMAd ¥  HEMETAJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ 'WMapubL.
TonNIMBHBIE 3IIEMEHTHI.

["anorensl. Haxoxxnenue B npupojie, CocoObl MoidydeHus, punyeckue u
XUMUUYECKHE CBOMCTBA. ['aoreHoBo1opoibl. BaxkHeilme Kucaopoacoaepxaiime
COeIMHEHUS rajoreHoB. JIabopaTopHbIE W IPOMBIIIICHHBIE CTIOCOOBI MOTYYCHUS
rajoreHoB. [I[puMeHeHne raloreHoB U UX COEAUHEHHUI.

Kucnopon, o3oH. JlabopatopHble U MPOMBINIIEHHBIE CIOCOOBI MOTYYEHUS
kucinopoaa. OU3NYECKUEe U XUMHYECKUE CBOWCTBA M MPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxmenue B TpHpoje, CHOCOOBI TOMyYeHHs, (U3UYECKUE U
xumuueckue cBoictBa. CepoBomopon, cyiabduabl. Oxcunm cepwi(IV), okcuna
cepbl(VI). CepHucras u cepHasi KUCIOTBI U uX coju. OCOOEHHOCTH CBOMCTB
CEpHOU KUCIIOTHL. [IpruMeHeHue cepbl U €€ COeTMHEHUM.

Azor. HaxoxnaeHue B mpupoje, crmocoObl TOdydeHus, (u3nYecKue u
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpHIbl. OKCHIBI a30Ta. A30THCTasi U a30THAA
KUCIIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB a30THOWM KHUCIOTHL. [Ipumenenue
a30Ta M €ro COeIMHEHUN. A30THBIE Y00pEHUSI.

dochop. Haxoxnenue B mpupome, CrocoObl MONMydeHUs, (HU3UIECKUE U
xumudeckue cBorictBa. Dochumet m dochun. Oxcuapl dochopa, dochopras
kucinota u e€ conu. [Ipumenenue Qocdopa u ero coegunenuit. DocdopHbie
ya00peHus.

Yriepon, HaXOXIACHWE B TpHUpPOAE. AJUIOTPONMHBIC MOJAU(PUKAIINM.
dusznyecknue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraepoaom. Oxcun yraepoaa(ll), oxcun yraepona(IV), yroapHas kuciaorta u e€
COJIU. AKTHUBUPOBAHHBIA YroJib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTpYyOKHU. [IpuMeHeHre MpoCThIX BEHIECTB, 00PA30BAHHBIX YTJIEPOIOM, U €T0
COEIMHECHUM.

Kpemuuii. Haxoxnenue B mpupoje, CocoObl MONydeHus, (Qpu3ndeckue u
xumudeckue cpoiictBa. Okcun kpemuusi(IV), kpemHueBass KUCIOTa, CHUIMKATHI.
[IpumeHeHue KpeMHus U ero coeqnHeHui. CTeKso0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxxenue metamioB B llepuoanueckoi cucTeMe XUMUYECKUX IJIEMEHTOB.
OC0OEHHOCTH CTPOCHHUS DJICKTPOHHBIX O000J0YEeK aToOMOB MeTauioB. OOmme



(¢U3UYecCKue CBOMCTBA METALIOB. [IprMeHEeHHE METaIOB B OBITY M TEXHUKE.
CIiu1aBel METAJIJIOB.
DIeKTPOXUMHYECKUM PSSl HampspkeHud  merauioB.  OOmme  crocoObl

MOJTyYCHUS METaJlIOB: TUAPOMETAILTYPTHs, MUPOMETAILUTYPIHS,
anektpometaiutyprus. [lorstue o koppo3un metamnoB. CrnocoObl 3alUThl OT
KOPPO3HH.

Obmas xapakrepuctuka MetawioB [A-rpymmsl [lepuoanyueckoil cucteMsbl
XUMUYECKUX dJeMeHTOB. Harpuit u kanwmii: nonydyeHue, (QU3MYECKUE W
XUMHYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U NX COCUHECHHUII.

Obmas xapakrepuctuka metauioB [IA-rpynmer [lepuonndeckoit cucTeMsl
XUMUYECKUX DJEMEHTOB. MarHuii W KaibIMil: TOJdydeHHe, (U3HYECKUE W
XUMUYECKUE CBOWMCTBA, IMPUMEHEHUE IMPOCTHIX BEIIECTB U HMX COCIUHECHUIL.
JXKécTtkocTb BOBI M CIOCOOBI €€ yCTPaHEHMUSL.

AmoMUHMI:  TOdy4YeHue, (GU3MYECKMEe UM XUMUYECKHE  CBOWMCTBA,
MPUMEHEHUE MPOCTOrO BEIIECTBA U €ro coequHEeHUuU. AMdoTepHbIe CBOWCTBA
OKCH/JIa ¥ TUAPOKCUIA ATIOMUHUS, THAPOKCOKOMILIIEKCHI ATFOMUHUS.

OO0miast xapakTepuCTHKa METAUIOB MMo0ouyHbIX mnoAarpynn (b-rpymm)
[Tepuoauyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

®u3nuecKkre 1 XUMUYECKHE CBOMCTBA XpOMa U €ro coearuHeHu. OKcuanl u
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). XpomaTel U AUXpOMATHI, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHeHne Xxpoma.

@u3nuecKkue MU XUMHUYECKHME CBOMCTBA MapraHila U €ro COEIUHEHUIl.
Baxneitmue coeaunenuss Mapranna(ll), wmapranna(IV), wapranna(VI) wu
mapranana( VII). Ilepmanranat kanus, €ero OKACIUTENbHbIE CBOMCTBA.

Pu3nveCKne U XMMHYECKHAE CBOMCTBA Keje3a U ero coequHeHni. OKCHIBL,
ruapokcuibl 1 conu xenesa(ll) u sxenesza(Ill). [Tonyuenue u npuMeHeHHe Kene3a
Y €r0 CIUIaBOB.

DU3NYECKUE U XUMHYECKHE CBOMCTBA MEJIU U €€ coenuHeHuil. [lonydyenue u
IIPUMEHEHUE MEJIU U €€ COETUHEHHU.

[{uuk: momyuyeHue, QuU3MUECKHe W XUMHUYECKHE CBOWCTBa. AMdoTepHbie
CBOWCTBA OKCHJIa W THUJIPOKCHJA ULHHKA, THUAPOKCOKOMILUIEKCHl IIMHKA.
[IprMeHeHne IUHKA U €0 COCTUHEHUM.

OKCIepUMEHTaIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB M HMX IMPEBpAICHUI:
H3ydeHue 00pa3I0B HEMETAIJIOB, TOpeHUE cephl, docdopa, keme3a, MarHus B
KUCJIOPOAE, HW3Y4YEHHE KOJUIEKIMU «MeTamisl U CIUIaBb», B3aUMOJICHCTBHE
HIEJIOYHBIX U MIET0YHO3EMENbHBIX METAIIOB C BOJIOM (BO3MOKHO MCIOJIB30BAHUE
BUJICOMATEPHUAIIOB), B3aMMOJICHCTBHE IIMHKA U jKejie3a C pacTBOPaMU KHUCIOT U
IIEJ0YEH, KAYECTBEHHBIC pPEAKIMM HAa HEOPraHWYECKUE AaHUOHBI, KaTHOH



BOJIOPOJIa M KAaTMOHBI METAJUIOB, B3aMMOJECUCTBHE THUIPOKCHIIOB AIFOMUHHUS M
[IMHKA C pacTBOPAMM KHUCIOT M IIEJIOYEH, PEHIEHUE DKCIEPUMEHTAIBHBIX 3a1a4
no temam «l'ajmorensl», «Cepa u e€ coenuHeHUs», «A30T U (ochop U uX
coequHEHUs», «MeTauipl TINaBHBIX  HOArpynm», «Metamibl  MOOOYHBIX
MOATPYIIID.

XuMHS ¥ )KU3Hb.

Ponsp xuMuM B o00ecne4yeHMHM YCTOMYMBOIO pa3BUTHS YEJIOBEUYECTBA.
[lonsiTME O HaydyHBIX MeETOAAX NO3HAHMA MW METOJOJIOTMM HAY4YHOIO
uccienosanus. HaydHbele MpUHIUIIBEI OpraHUu3alid XUMHUYECKOTO IIPOU3BOJICTBA.
[IpomblillieHHBIE CIOCOOBI TMOJYYEHUs BAXKHEWIIMX BEIIECTB (HA IpUMEpPE
MIPOM3BOJICTBA AMMHAKa, CEPHOM KHUCIOTHI, MeTaHoa). [[poMBIIIUIEHHBIE CTTIOCOOBI
IIOJIyYEHHS METAIUIOB U CIUIABOB. XUMHUUYECKOE 3arpA3HEHUE OKPYKAIOLIEH Cpebl
U €ro nociueacTBus. Poib xumMun B 00€Crie4eHNH SHEPTreTHUECKON 0€30M1aCHOCTH.

Xumuss W 3700poBbe uyenoBeka. JlekapcTBeHHble cpexacTtBa. lIpaBuina
WCIIOJB30BaHUs JIEKAPCTBEHHBIX mpemnaparoB. Poib XuMuM B pa3sBUTUH
MEULMHBI.

XuMUS TUIIA: OCHOBHBIE KOMITIOHEHTHI, MUILEBbIE 100aBKU. Poib Xxumuu B
o0ecreueHnr NUIIEeBOM O€30MMaCHOCTH.

Kocmernueckue u mnapdromepnsie cpeactBa. boitoBas xumus. IlpaBuna
0€30MacHOTO HWCIOJB30BaHUS MPENapaToB OBITOBOW XWMHUU B TOBCETHEBHOM
AKU3HH.

XuMUsl B CTPOUTENBCTBE: BaXKHEHUILINE CTPOUTENbHbIE MaTepHalIbl (LIEMEHT,
OCTOH).

XHUMHS B CENBCKOM X03siicTBe. OpraHu4ecKre 1 MUHEpaIbHbIEC YI00PEHHUSL.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MATEPHAIIBI, KPACKH, CTEKIIO, KEPaMHKA.
Marepuaisl 11 31eKTpoHUKU. HanoTexHomornm.

Pacuérnble 3anaun.

Pacuétel: Macchl BeniecTBa Wi 00bEMaA ra3oB IO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIN 00bEMY OIHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00b€Ma, KOJMYECTBA BEUIECTBA) MPOAYKTOB pEaKLMU, €CIM OJHO W3
BELIECTB UMEET NpUMECH, Macchl (00bEMa, KOJMYECTBAa BEILECTBA) MPOIYKTA
peakuuu, €ciid OJHO M3 BEIIECTB TaHO B BHUJE pPAcTBOpa C OIpEAEIECHHON
MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM W MOJISIPHOM
KOHIICHTpPalMM BELIECTBA B PACTBOPE, JOJM BBIXOJA IMPOAYKTA PEAKIHH OT
TEOPETUYECKU BO3MOKHOIO.

MexnpeaMeTHbIe CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBSA3€M MpU  U3YyYEHUM OOwmed U
HEOpPraHM4eCcKor XuMuM B 11 Kitacce OCyIleCTBISIETCA Yepe3 UCITOIb30BAHUE KaK



OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK U MOHATHH, IPUHATHIX B OTJCIBHBIX
peaIMeTax eCTCCTBEHHO-HAYYHOTO IUKJIA.

OO01IHe ecTeCTBEHHO-HAYYHbIC TIOHATHUS: SBJIICHHUE, HAYYHBIH (aKT, THIIOTE3a,
TEOpHsl, 3aKOH, aHaJIU3, CUHTE3, KJIIACCH(PUKALIHS, TICPHOJUIHOCTh, HAOII0ICHUE,
HU3MEpEHHE, FIKCIIEPUMEHT, MOJIejIb, MOCIUPOBAHNE.

®dwusuka: marepusi, MUKPOMHD, MaKpOMHp, aTOM, 3JEKTPOH, IPOTOH,
HEHUTPOH, HOH, H30TOIIBI, PATMOAKTHBHOCTD, MOJICKYJIA, JHEPTCTHYSCKUN YPOBCHD,
BEILIECTBO, TEJI0, OOBEM, arperaTHoe COCTOSHHUE BECIIECTBa, HWICANBHBIA Ta3,
(bU3UYECKUE BEIUYHHBI, ¢IMHUIIBI NU3MEPECHHS, CKOPOCTh, SHEPIHUs, Macca.

buonorus: kneTka, opraausM, 3KocucTema, ormocdepa, MeTadboIM3M, MaKpO-
1 MUKPOIJICMEHTBI, OCJIKH, )KUPBI, YIIICBO/IbI, HYKJICHHOBBIC KUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMTOTOK SHEPTUHU B IKOCHUCTEMaX.

I'eorpadusi: MuHEpabl, TOPHBIC TOPOIBI, TOJIC3HBIC UCKOMIAEMBIC, TOTUIHBO,
pPECYpCHI.

TexHoJIOTHs: XUMHUYECKasi MPOMBIIIICHHOCTD, METAJLTYPIHsl, CTPOUTEIIHHBIC
MaTEpHaJIbI, CEITLCKOXO03MCTBEHHOE MTPOU3BOJICTBO, IHUINEBAsI IPOMBIIIIICHHOCTD,
dapmarieBTHUECKass ~ MPOMBIINLICHHOCTh,  IPOM3BOJACTBO  KOCMETHYECKHUX
IpenaparoB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAIOB, AJICKTPOHHAS
MIPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA [TPOI'PAMMBI 11O
XUMHUN HA VIJIVBJIIEHHOM VYPOBHE CPEIAHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBLIE PE3YJIBTATBI

B coOTBEeTCTBUM C CHUCTEMHO-IEATEIIBHOCTHBIM IOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS NpeAaMeTa «XHMHUS» Ha YPOBHE CPEIHETO
oOmiero oOpa30oBaHUs BBIACICHBI CIACAYIOMUE COCTABIISIIONINE: OCO3HAHUE
OOyYaroIMMUCS POCCUUCKONW TpakJIaHCKOM UIECHTUYHOCTH; TOTOBHOCTHh K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTA U CAMOOIPEACIICHUIO; HAJTUYUE MOTHUBALIUU
K OOYyYeHHWIO; TOTOBHOCTh HM CITOCOOHOCTh OOYYaOIIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMU W HOPMAaMHU TOBEJCHUS; HaIUYME
MPaBOCO3HAHUS, HKOJIOTHYECKON KYyJIbTYPhI, CIOCOOHOCTh CTaBUTh IEIH H
CTPOUTD )KU3HECHHBIE ILJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHUA MpeAMETa «XUMHS» OTPAKAOT
c(hOPMHPOBAHHOCTh OTIBITA ITO3HABATCIIPHOW W TMPAKTHYECKOW JeATEITHLHOCTH
00y4Jaromnuxcsi B MPOIECce pean3aiii 00pa3oBaTeIbHON IeATeTLHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUA MpEeAMETa «XUMHS» OTPAKAOT
c(hOpPMHUPOBAHHOCTh OIBITa IMO3HABATEIIBHOW W MPAKTUYECKOW JEeATEIHbHOCTH
00yyJaromuxcsi B MPOIECCe pealin3alur 00pa3oBaTeIbHON ACATEILHOCTH, B TOM
YuCJe B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYAOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBa)KCHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJCTABICHUSI O COIMAJIbHBIX HOPMax U TMpPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTURBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATECIBHOCTH MPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHUN y4eOHBIX U MO3HABATEIbHBIX 3a/a4, BBHITOJIHEHUH
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NPUHUMATh MOTHUBBI, HaMEPEHHUs, JIOTUKY U
apTyMEHTBI JPYTUX MIPU aHAJU3€ PA3TUYHBIX BUIOB YU4€OHOU AESTEILHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HACIIEIHUIO
OTEYECTBEHHOW XUMUH;

YBaXEHUS K TIPOIECCY TBOPYECTBA B OOJIACTH TEOPHH M TMPAKTHYECKOTO
MPUJIOKEHUSI XUMHUH, OCO3HAHUSI TOrO, YTO JIaHHBIE HAYKH €CTh pe3yJIbTaT



JUIATEIBHBIX ~ HAOJIOJICHUH, KPOMOTIMBBIX  AKCIICPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPYJa YIEHBIX H TPAKTHUKOB,;

WHTEpeca W II03HABaTEIbHBIX MOTHBOB B TIOJIYYCHUH M TIOCIEAYIONIEM
aHanu3e UHPOPMAIIMK O TEPEIAOBBIX TIOCTHKEHUSIX COBPEMEHHOM OTECYECTBEHHOM
XVMHH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIINH, CBSI3aHHBIC C XUMUYECCKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh HA MOPATbHO-HPABCTBCHHEIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEICHHWE W TMOCTYIIKH CBOWIX TOBAPHIICH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHHMS MOCIICICTBHUM
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEH 3J0pOBOTO U 0e30macHoro o0pas3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DH3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOMIo/IeHUsl TpaBuJl OE€30MacHOTO OOpallleHusi C BEIIeCTBAaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYJOBOU J1€ATEILHOCTH;

MOHMMAHHUS IIEHHOCTH TIPaBWJI HWHAWBUAYAIHHOTO U  KOJJICKTUBHOTO
0€301acHOTO0 MOBEICHUS B CHUTYAIIUSX, YTPOXKAIOMINX 3JOPOBBIO M KU3HH JIIOJICH;

OCO3HAHUS TOCIIEJCTBUI M HEMPUSATHUS BPEIHBIX MPUBBIUCK (YIOTPEeOICHIS
QJIKOTOJIs1, HAPKOTHUKOB, KypeHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETGHTHOCTH B  Y4eOHO-MCCIIEI0BATEIbCKOM
NESTENHHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W JPYrux BHUIAX
NeSITENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHUH MPAKTHYCCKUX 3a7ad
COIMAIbHOM HAIMPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3Y4YECHHIO Mpodeccuil pa3inyHOro pojia, B TOM
qrcIie Ha OCHOBE MPUMEHECHHS MPEAMETHBIX 3HAHUN TI0 XUMHH,

YBOKCHHS K TPYIY, JIOASIM TPYJa U pe3ysibTaTaM TPYAOBOH NeSITeIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPACKTOPHH
oOpasoBanms, Oyaymeld mpodeccnr M peanu3aliid COOCTBEHHBIX >KM3HEHHBIX
MJIAHOB € YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U
nmoTpedHoCTEH 00IIeCTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:



AKOJIOTHYECKU IIeJIeCOO0Pa3HOTO OTHONICHHS K TPHUPOJAE KaK HCTOYHUKY
CYyILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAHUS TJIOOAJIBHOIO XapakTepa HJKOJIOTMUECKHX MpoOJieM, BIUSHUSA
AKOHOMHUYECKHUX IMPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLMAIIBHOU CPELBI;

OCO3HAaHMSI HEOOXOJAMMOCTH MCIIOJIb30BAHUSI JOCTHXKCHUM XUMUU JJIst
pelIeHUsI BOIPOCOB PAIMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HEOPUSATHS JACUCTBUM, TMPUHOCSIIIMX BpPEH  OKPYKAOIIECH
MPUPOJHON Cpejie, YMEHUSI MPOTHO3UPOBATH HEOIArONMPHUSATHBIE KOJIOTHUECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICHCTBUM U MPEIOTBPAILATh UX;

HAJIMYUS PA3BUTOrO 3KOJIOTHUYECKOTO MBIIIJICHUS, SKOJIOTUYECKOU KYJIbTYPHI,
OTbITa NEATENbHOCTH 3KOJIOTUYECKON HAINpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS UMM B MO3HABATEIbHOM, KOMMYHUKATHBHON M COI[MAJIBHOMN
MpPaKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJCOJIOTHH
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHUs CHenuUKd XMMHUM KaK HayKd, OCO3HaHUs €& poJlid B
(GhOpMHUPOBaHUM PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM 1EJIO0CTHOTO
MIPEACTABICHHS 00 OKPYXAIOMeM MUPE KaK O €IUHCTBE TMPHUPOIBI U YEIIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW M pElIeHUH MPOoOJIeM COXpPaHCHHUS
[IPUPOJHOIO PABHOBECHSI;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUHM JJIS COBPEMEHHOM
UMBUJIA3aIMU: B €€ TyMAaHUCTHUYECKOW HANpPaBICHHOCTH W BAXXHOM POJIM B
CO37aHUU HOBOW 0a3bl MaTEpHATLHON KYJIBTYpPHl, B PEIICHUH TJI00aTbHBIX
npoOJeM YCTOMYHMBOTO Pa3BUTHUSI YEIOBEYECTBA — CBHIPhEBOM, DHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTMYECKON 0€30MacCHOCTH, B PA3BUTUU MEAUIIMHBI, 00CCIICUCHUH
YCJIOBUH YCIEIIHOTO TPYJla U SKOJOTHUECKU KOM(DOPTHOM KU3HU KAXKIOr0 WieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: IIOHMMAaHUsl CYIIHOCTH METOIO0B
MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS /Ui aHAJIM3a U OOBSICHEHUS SBJIICHUM OKPYXKAIOIIEro MUpPa U
MPOUCXOAIINX B HEM M3MEHEHUN, YMEHUA JeiaTh 00OCHOBAHHbBIC 3aKIIOUCHUS
Ha OCHOBE HAy4YHBIX ()AaKTOB W HUMEIOIIUXCS MaHHBIX C IENBI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEPECA K O3HAHUIO, UCCIIEIOBATEIbCKON EITEIbHOCTH;



FOTOBHOCTM M  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO H
caM0o00Opa30BaHUI0, K AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMA 10 XHMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM Tpy/Zia B pa3iINMyYHbIX cepax npodeccrnoHalbHOMI
NEeSATENbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHBIC Pe3yJIbTaThl OCBOCHHUS IIPOrpaMMBbI 10 XMMHH Ha YPOBHE
cpeaHero oo01Iero 00pa3oBaHus BKIFOYAIOT:

3HaYMMBIC 1T (OPMHUPOBAHHMS  MHPOBO33PCHHS  OOYYaFOIIHMXCS
MEXTUCIUTUIMHAPHBIC (MEXKITPEIMETHBIC) OOICHAYYHBIC MTOHATHS, OTPAKAIOIIUC
IIEJIOCTHOCTh HAYyYHOW KapTHHBI MHpa M CHeNH(DHKY METOJOB IO3HAHMS,
HCITOJIB3YEMBIX B €CTECTBCHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPIHs, SIBJICHHUE,
IpoIIecC, CUCTEMa, HayYHbIHA (paKT, IPHUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICOBaHNE, HAOIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U JAPYTHC);

YHUBEpCaIbHbIC yUdeOHbIe NEHCTBUS (ITO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYJIATHBHEIC), o0ecreunBaroIme dbopMupoBaHHe (GYHKITMOHATILHOM
I'PaMOTHOCTH M COIMAILHON KOMIICTCHITUN O0YJarOIIMXCS;
CIIOCOOHOCTH 00yJaroIIMXCs HCIIOJIb30BATH OCBOECHHBIE

MEXIUCITUTUIMHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHMSI U YHUBEpPCAIbHBIC yUeOHBIC
JNEUCTBHUS B MO3HABATEIIBHON U COUAIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE pe3yabTaTbl OTPAXKAKOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TMO3HABATCIBHBIMH, KOMMYHHMKATUBHBIMH UM  PETyJISTHBHBIMHU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

1) 6a30Bble JIOrHYecKHe AeHCTBHS:

CaMOCTOSITeNIbHO  (DOPMYJIMpOBaTh M aKTyaJu3HpoOBaTh  IpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPENETATh LENU JCATEIbHOCTH, 3aJlaBasg MNapaMeTpbl U KPUTEPUH UX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCMOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUMYECKOTO MBIIICHUS:
BBIJICISITh XapaKTEPHbIC MPU3HAKU MOHSITUN W yCTaHABJIMBATh WX B3aUMOCBS3b,
HCITOJIb30BaTh COOTBETCTBYIOIIHE MMOHATHS JIJIs1 OOBSICHEHHSI OTIACIBHBIX (DaKTOB H
SIBJICHUIM;

BBIOMpaTh OCHOBAaHHUS W KpPUTEpUU JUIS KiIacCH(HUKAIMM BEIISCTB U
XUMHUYECKUX PEAKIUN;



YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE pPaCCYXKJIeHUs (MHIYKTUBHBIC, JIETyKTUBHbBIC, 10
AHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTHM M TPOTUBOPEYHS B PacCMaTpPUBAEMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BHIBOJIBI M 3aKITFOUCHUS,

MIPUMEHSATH B IMPOIECCE MTO3HAHUS UCIOIb3YEeMbI€ B XUMUU CUMBOJNYECKUE
(3HaKOBBIE) MOACNIH, MPeoOpPa3OBBIBATH MOJEILHBIC  TPEACTABICHUS  —
XUMUYECKUUA 3HaK (CUMBOJ) DdJEMEHTa, XHMH4Yeckas (opmysia, ypaBHEHHE
XUMUYECKON peakluud — TpU PEIIeHUH YYEOHBIX TMO3HABATENbHBIX U
MPaKTUYECKUX 3a7ad, MPUMEHSATh Ha3BaHHbIE MOJIEIbHBIC MPEIACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX TMPU3HAKOB H3YyYa€MbIX BEHIECTB M XUMHUUYECKUX
peaKuuil.

2) 6a3oBbIe MCCIEA0BATEILCKHE HeCTBUS:

BJIAJIETh OCHOBAMHU METOJOB HAyYHOTO IMO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

dbopMynupoBaTh LEAM WU 3aJadd  WCCICNOBAaHUS,  HCIIOIH30BATh
MOCTaBJICHHBIE W CAMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOIMPOCHl B KadyeCTBE
WHCTPYMEHTA TMO3HAHMS W OCHOBBI NIl ()OPMHUPOBAHUS THUIOTE3bI 1O MPOBEPKE
MIPABUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHMUII;

BJIQJICTh HABBIKAMHM CAMOCTOSITEILHOTO IUJIAHUPOBAHUS U MPOBEACHUS
YYCHUYECKUX dKCTIICPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOIIOATh 32 XOJI0OM
MpoIiecca, CaMOCTOSITENBHO IMPOTHO3UPOBATH €ro pe3yiabTaT, (OpMYIUPOBATH
0000IIeHnsT ¥ BBIBOJBI ~ OTHOCHUTEIBHO  JOCTOBEPHOCTH  PE3yJIbTaTOB
HCCIIETOBaHMsI, COCTABIIATh 00OCHOBAHHBIN OTYET O MPOJICTAHHON padoTe;

npuoOpeTaTh OMNBIT YYCHHUYECKON HCCIEAOBATEIbCKOM U MPOEKTHOMN
NESTENHHOCTH, TPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MIOMCKY METOJOB pPEILICHUS MPAKTUYECKHX 3a]lad, MPUMEHEHUIO Pa3JIMYHbIX
METO/IOB ITO3HAHMUSL.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHMKAX HHoOpManuu (HAy4HO-
MOMyJIsipHAasl JIUTepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbIE IOCOOMUS,
pecypcbl HTEpHETa), aHanM3upoBaTh UHPOPMAIIUIO PA3TUYHBIX BUJIOB U (HOpM
MpEeJICTABIICHHUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTh U
HETPOTHUBOPEUUBOCTb;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHATh PA3IMYHBIE METOJIBI IIPU MOUCKE U
orbope wuH(MOpMaIMU, HEOOXOAUMOM [UJIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEICIIEHHOTO THIIA;



mpruoOpeTaTh OMBIT WCIOJIB30BaHUSA HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMAIIbHYIO  (opMy  MpeacTaBiICHUS
uHpopmaiuu (cxembl, rpaduky, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U JIPYTHUE);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBA MpuU paboTe ¢
XUMUYECKON uWHGOpMAIMEe: TPUMEHATh MEKIpeAMeTHbIe ((pusnyeckue wu
MaTeMaTUYECKHE) 3HAKH U CUMBOJIBI, (POPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAITISITHOCTH.

KoMmyHMKkaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe HeiCTBUA:

3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY)KII&€MOI>1 TCMBI B XO0A€ AHaJIora /M
JAUCKYCCHH, BBICKA3bIBATh UACH, (bOpMy.]'II/IpOBaTb CBOM IIPCATTOKCHUA
OTHOCHUTCIIbHO BBITIOJTHCHHA HpCI[J'IO)KGHHOﬁ 3aJa4u,

BBICTYIIaTh C TPE3CHTAlMeld Pe3yIbTaTOB IMO3HABATEIbHOW AEATEIbHOCTH,
MOJYYEHHBIX CaAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHM TIpHU
BBITIOJTHEHUH  XMMHYECKOTO JKCIEPUMEHTa, IpaKTUYeCKOW paboThl 1O
HCCIIETOBAHUIO CBOMCTB M3y4aeMBbIX BEIIECTB, peaau3alui yueOHOro MpoeKTa, u
(GhOopMyIUPOBAaTh BHIBOJABI MO PE3YJIbTaTaM IPOBEAEHHBIX HCCIICIOBAHUNA MTYTEM
COTJIaCOBaHUS TIO3UIUI B X0/1¢ 00CYXICHUS M 0OMEHAa MHCHHUSIMH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIbHYIO
JESTeNIbHOCTh, Ompeneisis €€ Leau W 3aJauyd, KOHTPOJUPOBAaTh U IO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IMpEAaraeMblil ajaroputM JEHCTBUH MpH
BBITIOTHEHUH YYEOHBIX H HCCIEAOBATEIbCKUX 3a7ad, BBIOMpATh Hambomee
s deKkTuBHBIA CcOcO0 WX pEIIeHUS C y4ETOM IMOJYYCHHS HOBBIX 3HAHHUHA O
BELIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJb JEATSIHPHOCTH Ha OCHOBE CaMOaHajn3a |
CaMOOIICHKH.

MNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHble  pe3ybTaThl OCBOCHHMS IPOrpaMMBI MO XUMHH  Ha
yriyONIEHHOM YpPOBHE Ha YPOBHE CpPETHEro OOIIero o0pa3oBaHUS BKIIOYAIOT



cnenupuyueckue A yueOHoro npeamera «XUMUs» HayyHble 3HaHUS, YMEHUS U
CHocoObI AEHCTBUI MO OCBOCHHIO, MHTEPIPETALMHU U MPEeoOpPa30BaHUIO 3HAHUM,
BHJIbI JICSATEIBHOCTU 110 MOJIYYEHUIO HOBOTO 3HAHUS M IPUMEHEHUIO 3HAHWUW B
pa3IMyYHbIX Y4EOHBIX CUTyalUsiX, a TaKXKE B pealbHBIX KU3HEHHBIX CUTYalMSIX,
CBA3aHHBIX C XuMHUEH. B mnporpamMme Mo XuMUU TpPEAMETHBIE PE3yIbTaThl
MIPEICTABIICHBI 110 FOJIaM U3yYEHUS.

10 KITACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OpraHuyeckas XUMH»
OTpaXaroT:

c(OPMHUPOBAHHOCTH MPEICTABICHUI: O MECTE U 3HAYEHUM OPraHUYECKOM
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUU YCTOWYUBOTO
pa3BUTHUS YEIOBEYECTBA B PEIICHUU MPOOJIEM IKOJIOTUUECKOM, SJHEPTeTUYECKON U
MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIWIIMHBI, CO3JJaAHIMH HOBBIX MaTEpHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecreueHnun pPaMOHAIBHOTO
IPUPOIONOIB30BaHus, B (POPMHPOBAHMM MHPOBO33PEHUS U OOLIEH KyJIbTYpHI
YeJloBeKa, a TaKXe DSKOJOTMYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CPEE;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIArarolue MOHATHS — XUMHYECKUH BJIEMEHT, aTroM, SIp0 U
AJIEKTPOHHAsE 00O0JIoUKa aroma, s-, p-, d-aTOMHbIE OpOMTAM, OCHOBHOE W
BO30Y>KIEHHOE COCTOSIHUSI aToMa, THOpUAN3AIUs aTOMHBIX OpOWTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIICHHS,
XUMHUYECKas CBA3b, MOJIb, MOJISIpHAasT Macca, MOJSIPHBIA OO0BEM, YTIIEpPOIHBIN
ckeier, (yHKUMOHAJNbHAs TpyINa, pajgukail, CTPYKTypHble  (QOpMyJibl
(pa3BEépHyThlE, COKpalIEHHbIE, CKEJIETHBIE), M30MepUs CTPYKTypHas U
MPOCTPAHCTBEHHAs (F€OMETpHUUYECKasi, ONTHYECKas), N30MEPbl, TOMOJOTUYECKHUIA
psa, TOMOJIOTH, YTJE€BOAOPOMbI, KUCIOPOA- M a30TCOAEpM AIINE OPraHHYECKHUE
COCIMHEHHsI, MOHOMEp, IOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMSI; TEOPUH, 3aKOHBI (mepuoanyeckuit 3akoH [. 1. MenneneeBa, Teopus
CTpOEHMsI OpraHuuYeckux BemecTB A. M. byTinepoBa, 3ak0H COXpaHEHHsI MaccChl
BEIIECTB, 3aKOH COXPAHECHHUS W TPEBPAICHUS DSHEPrUU TPH XHUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUM SI3bIK XUMUHU, MUPOBO33PEHUECKHE
3HAaHWA, JIEKAIMe B OCHOBE IIOHMMAaHUs MPUYUHHOCTH M CHUCTEMHOCTH
XUMHUYECKUX SIBJICHUM; TPEACTABICHUS O MEXaHU3MaxX XMMHUUYECKUX peakiui,
TEPMOJUHAMHYECKUX U KUHETHUECKUX 3aKOHOMEPHOCTSAX HUX NPOTEKaHUs, O
B3aMMHOM BJIMSIHUM aTOMOB W TPYNN aTOMOB B MOJIEKyJaX (MHAYKTUBHBIN H
Me3oMepHbIi 3¢ dexTrl, opuenTanTsl | u Il poga); ¢pakTomoruyeckue cBeACHUs O



CBOWCTBaX, COCTaBe, MOJYYECHHH M OE€30MacHOM HCIOJIB30BAaHWU BaKHEUIINX
OpPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKON AESITEILHOCTH YEIOBEKa, 00IINX
HAyYHBIX MPHUHLIMIAX XMMHUYECKOTO MPOU3BOJCTBA (Ha IpHUMEpEe IPOU3BOICTBA
MeTaHoJIa, epepaboTku HePTH);

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISABISTh XapaKTePHbIC MPU3HAKHU TOHSATHH,
YCTaHABIMBATh UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MIPU
ONMCAaHHUH COCTaBa, CTPOCHHS U CBOMCTB OPraHUYECKUX COCINHEHUM;

c(OpPMUPOBAHHOCTh YMEHUI:

HCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY U1l COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX  (pa3BEpPHYTBIX, COKpPALIEHHBIX U  CKEJIETHBIX)  (opmyl
OpraHUYECKUX BEIIECTB;

COCTaBJISAITh YPABHEHUS XUMHUUYECKUX PEAKIIMN U PACKPBIBATh UX CYIIHOCTb:
OKHUCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMi  IOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOIO 0OajnaHca JTHX peakuuid, peakuuid HOHHOIO OOMeHa MyTEM
COCTABJICHMSI MX MOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHEHHI;

M3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHUYECKUX BELIECTB JJISl MILUTFOCTPALIMH
UX XUMHYECKOT'O U MMPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUM: YCTAaHABINUBATH MPUHAAIEKHOCTh U3YUCHHBIX
OpraHMYECKUX BEIIECTB IO MX COCTaBy M CTPOCHHIO K ONPEICIEHHOMY
KJIacCy/Tpyniie COCOWHCHWW, JJdaBaTh WM Ha3BaHHUS 110 CHCTEMATHYECCKOM
HoMmenkinatype (IUPAC) u npuBoauTh TpUBUAJIBHBIC HAa3BaHUS JJISI OTIEIbHBIX
IpeJICTaBUTENIEH OPraHUYECKUX BEIIECTB (ITUJIECH, alleTUIIEH, TOJIYOJ, TIULIEPHUH,
ATWICHIJIUKOIb, (eHoNl, (OopMalbJIerui, ameTaabIeruja, areToH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIO0Ta, CTEapUHOBAs, OJIEMHOBAsA, MaJJbMUTUHOBAS KUCIIOTHI,
[NIMLMH, aJlaHuH, MallbT03a, (PpyKTO3a, aHUJIUH, JUBUHUJ, U30IPEH, XJIOPOIPEH,
CTHPOJI U IpYTHE);

cOPMUPOBAHHOCTb YMEHHUS ONpPENEIATh BHUJ XUMHUYECKOM CBSI3U B
OpraHUYECKUX COEAMHEHUSAX (KOBAJIEHTHAs W HOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OPMUPOBAHHOCTb YMEHHUSI MPUMEHSTHh IOJOKEHUS TEOPUU CTPOCHHUS
oprannyeckux Bemects A. M. BytiepoBa a1 00bsCHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOECHUS;

chOpPMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOCHHUE,
buznuecKkue M XUMHUYECKHME CBOMCTBA TUIMUYHBIX TMPEACTABUTENCH pPa3TUYHBIX
KJIACCOB OPraHWYECKUX BELIECTB: aJKaHOB, IUKJIOAIKAHOB, AJIKEHOB, AJIKaJUECHOB,
QJIKWHOB, apOMAaTUYECKHX YTJIEBOJOPOJIOB, CIHUPTOB, AJIbJIETHAOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTHIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUITPOCOCTUHEHUN U
aMUHOB, aMUHOKHCJIOT, OE€JIKOB, YTIJeBOJOB (MOHO-, JAU- U TMOJUCAXapHUIOB),



WUTIOCTPUPOBATh ~ T'€HETUYECKYI0  CBA3b  MEXKIY HHUMHU  YpPaBHEHUAMHU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIMH C UCIOIb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHUPOBAHHOCTh YMEHHUS TMOATBEPKIATh HAa KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CHOCOOHOCTH OPraHUYECKHX COEIMHEHHM
OT KpPaTHOCTU M THUIA KOBAJICHTHOW CBSI3U (G- U T-CBSI3U), B3AaUMHOIO BJIMSTHUSA
aTOMOB U T'PYIIII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKH
YTIEBOJAOPOJHOTO ChIpbs (HE(Th, NPUPOJHBINA Ta3, Yrojb), CIOCOOBI €ro
nepepadOTKU U MPAKTUYECKOE TPUMEHEHUE MPOAYKTOB NEpepadOTKH;

c(hOpMHPOBAHHOCTh BIIQJICHUS CHCTEMOW 3HAHWUH O €CTECTBEHHO-HAYYHBIX
MeTOo/IaX MO3HAHUS — HAOIIOJICHUU, U3MEPEHUU, MOJICITUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS MPUMEHSATh 3TU 3HAHMUS;

chOPMHUPOBAHHOCT,  YMEHHS  TNPUMEHSITh  OCHOBHBIE  OIEpaluu
MBICITUTEILHON NIESITEIBHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IleHuUE,
CHUCTEMAaTHU3aIINIO, BBISIBJICHUE MPUUYMHHO-CIEICTBEHHBIX CBSI3€H — JJISI U3yYEHUS
CBOWCTB BELIECTB U XUMUYECKUX PEAKIINI;

c(hOpMHUPOBAHHOCTh YMEHUM: BBIABIIATh B3AUMOCBSI3b XUMUUYECKUX 3HAHUH C
MOHATHUSIMU U TPEJICTABICHUSIMA JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0oree OCO3HAHHOTO TIOHMMAaHHWs CYIIHOCTH MAaTepUaibHOTO €IWHCTBA MHpA,
WCITOJIB30BaTh CUCTEMHBIC 3HAHHS 10 OPTraHUYECKON XUMUU JJII OOBSICHCHHS H
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOPMHUPOBAHHOCTh YMEHHI: MPOBOAUTH pPACUYETBl MO XUMHUYECKUM
dbopmynaM U YpaBHCHHSIM XUMUYCCKUX PEAKIMH C UCIIONh30BaHUEM (hHU3HUUECCKUX
BeIMUMH (Macca, 00BbEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHUID XUMUYECKOU
(dbopMyJIbl BEIIECTBA MO M3BECTHBHIM MACCOBBIM JIOJIIM XUMUYECKHUX JJIEMEHTOB,
MPOIYKTaM CrOpaHusl, MIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHAIM3UPOBATH U OIICHUBATH
C TO3ULIMH  DSKOJIOTMYECKOM  O€30MacCHOCTH  MOCJHEICTBUS  OBITOBOM U
MIPOU3BOJCTBEHHONW JESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOM ¢ mepepaboTKoi
BEILIECTB, HCMOJb30BAaTh TIOJYYEHHbIE 3HAHUS JUISl TPUHITUS TPAMOTHBIX
pelieHni mpobeM B CUTyaIUsIX, CBA3AHHBIX C XUMHEIH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TUTAHUPOBATH U MPOBOJIUTH
XUMUYECKUNA DKCIEPUMEHT (MOTyYeHUE M H3Y4YEHUE CBOMCTB OPraHHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJOPOJIOB pPA3JIMYHBIX KIACCOB H
KHUCJIOPOACOIEPKAIUX OPraHUYECKUX BEIIECTB, PEUICHUE IKCIEPUMEHTAIbHBIX
3aJa4 M0 paclo3HaBaHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHHEM IpaBUII



0e3omacHOTO OOpalieHus C BEIIECTBAMH U JIabOpaTOPHBIM O0OpYyTOBaHHUEM,
dbopMynupoBaTh IIeNIb HMCCIEAOBAHUSA, TPEACTABIATh B pa3IMdHONl (opme
pe3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHUI:

coOI01aTh TIpaBUjIa 3KOJIOTHUECKH IeIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYJAOBOU AESATEILHOCTH B ILIENSAX COXPAHEHUS CBOETO 3J0POBbs, OKPY>KAIOIIECH
MPUPOTHOMN CpeIbl M TOCTIKEHUS €€ YCTOMYUBOTO Pa3BUTHS,

OCO3HaBaTh OINACHOCTh TOKCHYECKOI'O JEHCTBUS Ha JKHUBBIE OpPraHU3MBI
OTpeeNIEHHBIX OPraHNYeCKUX BELIECTB, MOHUMas cMblca nokaszarens [1J1K;

aHAJIM3UPOBATh 11€TIECO00PA3HOCTh MPUMEHEHHS] OPTaHUYECKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0NIb3a;

C(OPMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IL€JCHANPABICHHbBIN MOUCK
XUMHUYECKONM HMH(OpMAIMM B pa3IUMYHbIX HCTOYHMKAX (HayyHas U YydeOHo-
HayyHasl JuTepaTypa, cpeAcTBa mMaccoBoil mHpopMmainuu, MHTepHeT u apyrue),
KPUTHYECKH aHAIM3UPOBATh XUMUYECKYI0 HH(OpPMAIINIO, MepepadaThiBaTh €€ H
MCIIOJIb30BaTh B COOTBETCTBUU C MOCTABJIEHHON Y4e€OHOU 3a1auei.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas U HeopraHudeckas
XUMHUSD» OTPAKAIOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHHUI: O MaTepHATbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBICHHH MPHPOMABI, O MECTE U 3HAYCHHUH
XUMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUU YCTOWYUBOTO
pa3BUTHUSA, B PEUICHUM MPOOJIEM HKOJIOIMYECKOM, SHEPreTUUYeCKOM U MHILEBOM
0€30MacHOCTH, B PAa3BUTHUU MEIUIIMHBI, CO3JaHUUA HOBBIX MAaTE€PUAIIOB, HOBBIX
HMCTOYHUKOB SHEPTUU, B OOCCICUECHUU PAIMOHAIHLHOTO MPHUPOIONOIL30BaHUS, B
(GOpMHPOBAHUM MHPOBO33PEHUSI U OOIIEH KyJIbTYphl YENOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO M IPHUPOJHOM

cpene;
BJIQJICHUC CHCTEMOH XUMHYECKMX 3HAaHWH, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIONINE TIOHATHUS — XWMHYCCKUU DJIIEMEHT, aToM, SIpO aroma,

M30TOIIBI, JICKTPOHHAsT 000JI0YKa aToma, S-, p-, d-aToMHBIE OpOUTAIH, OCHOBHOE
1 BO30YXJIEHHOE COCTOSHUSI aToMa, TMOpHIu3aIvs aTOMHBIX OpOuTaliel, MOH,
MOJICKYJIa, BAJIEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTENECHb OKHUCJICHHS,
XUMUYECKasi CBsI3b (KOBaJICHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOJHA),
KPUCTAJUIMYECKAS PEIIETKA, XUMHYECKash pPEakuus, pacTBOp, 3JICKTPOJIHUTHI,
HERJIEKTPOJIUTHI, DJICKTPOJUTUYECKAS JIUCCOLMALNA, CTEIEHb JIUCCOLMALUH,
BOJIOPOJIHBIN TOKa3aTeb, OKHUCIIHMTENIb, BOCCTAHOBUTEIb, TEIUIOBOM 3(ddeKT
XUMHUYECKON PEAKIINH, CKOPOCTh XUMUYECKON PEAKIINU, XUMUYECKOE PABHOBECHE;



TEOPUU U 3aKOHBI (TCOPHUS IEKTPOJIUTHUYECKON THUCCOLMAIUYU, MEPUOTUUYECKUI
3akoH [[.MI. MenaeneeBa, 3aKOH COXpaHEHUSI MAacChl BEILIECTB, 3aKOH COXPaHCHUS
W TPEBpAIICHUS DJHEPruyd NPU XUMHUYECKHUX PEAKIMAX, 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX MacC), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUN
SA3bIK XMMHWH, MHPOBO33PEHUYECKHAE 3HAHMS, JIEKAIIUE B OCHOBE IMOHUMAHUS
MPUYUHHOCTA U CHUCTEMHOCTH  XHMMHMYECKUX  SIBJICHUH;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOCHWH BEIIECTBA HA AaTOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAIMOJICKYJIIPHOM YPOBHSIX; TIPEJICTaBICHUS O MEXaHU3MaX XHUMHUUYECKUX
peaKkuMii, TEPMOAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKaHHs, O XUMUYECKOM PABHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMAaX;
(aKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAX, COCTaBE, MOJYYCHUH U O€30mMacHOM
HCIIOJIb30BAaHNN BXKHEHIITUX HEOPraHWMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
NEATeIbHOCTH  YEJIOBeKa, OOIMX  HAyYHBIX IMPUHIMIAX  XHUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUH: BBISABIIATh XapaKTCPHBbIC MPU3HAKH TTOHATHMH,
YCTAHABIIMBATh UX B3aUMOCBS3b, UCIIOIB30BaTh COOTBETCTBYIOIIUE MOHATHS TIPU
OTNMCAaHUN HEOPraHMYECKUX BEIIECTB U UX MPEBPAICHUII;

c(hOpPMHUPOBAHHOCTh YMEHHS HCIOJB30BaTh XWMHUYECKYIO CHUMBOJIHUKY IS
coctaBiieHuss (GopMya BEHIECTB W yPaBHEHHM XHUMHYECKUX  PEaKIIHMH,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TpuBHaibHbIE Ha3BaHUA
OTJICIbHBIX BEIECTB;

c(hOPMHUPOBAHHOCTh yYMEHUSI ONPEACISITh BAJCHTHOCTh M CTCICHB
OKHUCJICHUSI XHMHUYECKHX 3JIEMEHTOB B COCIMHEHMSX, BHJ XUMHYCCKOM CBs3U
(KoBaJIeHTHasi, MOHHAs, METAJUIMYECKas, BOJIOPOJIHAS), TUN KPUCTALTUYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT
BHJa XMUMHUYECKOM CBS3M M THUIA KPUCTAUTMYCCKOW PEIIETKH, OOMEHHBIA H
JTOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00Pa30BaHU KOBAJICHTHOH CBSI3H;

c(hOPMHPOBAHHOCT,  YMEHHU:  KIacCH(DHUIMPOBATh:  HEOPTraHUYECCKUE
BEIIECTBA IO MX COCTaBy, XMMHYECKHE PEAKIUM MO Pa3JWYHbIM MpPU3HAKaM
(4ncily M COCTaBy PpEarupyrolux BEIIECTB, TEIUIOBOMY d(PdeKTy peakuuw,
W3MEHCHHMIO CTEIIEHEH OKHCJICHHUS JJIEMEHTOB, OOpaTHUMOCTH, YYacCTHIO
KaTaam3aTtopa U JPYyTrue); CaMOCTOATEIIbHO BEIOMPATh OCHOBAHUS M KPUTEPHUH IS
KJIacCU(UKAIIUU U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MIEPHOINUECKOTO 3aKoHa Jl.
. MenpgeneeBa W JEMOHCTPUPOBATH €ro  CHUCTEMaTHU3UPYIOIIYIO,
0OBSICHUTEIILHYIO U MIPOTHOCTUYECKYIO (PYHKIIHH;



c(hOpPMHPOBAHHOCTh, YMEHHUH: XapaKTepHU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHWMHWYECKUX 3JIEMEHTOB IE€PBOrO—YE€TBEPTOrO IMEPHUOJIOB
Ilepuomnueckont  cucrembl .M.  MenneneeBa, HUCHONb3yss  HOHATHUSA
«QHEPreTUYECKUE YPOBHU», «IHEPTETUUECKHUE MOTYPOBHUY», «S-, P-, d-aTOMHBIE
opOuTanm», «OCHOBHOE M BO30YKIEHHOE DHEPTreTUUYCCKHUE COCTOSIHHS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WU3MEHEHUSI CBOMCTB XMMHMUYECKUX DJIEMEHTOB U UX
coeauHeHnd 1o nepuojgaM M rpymnmnam Ilepumommueckon cucremer [l .
MenzeneeBa, BaJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCT, YMCHHH: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XMMHUYECKME CBOWMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKOM CBS3UM MEXIY HEOPraHMYECKUMHU BELIECTBAMU C
IIOMOILIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABIICHHUS YJICKTPOHHOTO OanaHca
ATUX pEaKlMil; peakiuii MOHHOTO OOMEHa MYTEM COCTAaBJIEHHUSI MX TOJHBIX M
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHHUM;  peakUud  TUAPOJIN3a;  PEaKLUu
KOMILJIEKCO0Opa3oBaHus (Ha MpuMepe THIPOKCOKOMIUIEKCOB IUHKA U aJTIOMUHHS);

c(hOPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUS
XMMHUYECKUX PEAKIUMUA C YYETOM HX SHEPreTUUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHWMHWYECKOM pPEaKIMh B 3aBUCUMOCTH OT PA3JIAYHBIX
(bakTOpOB, a TaKXKe XapaKTep CMENICHUS XHWMHYECKOrO0 paBHOBECUS IIO]
BIIMSIHUEM BHEIIHUX Bo3nencTBuit (mpuniun Jle lllatense);

c(hOPMHPOBAHHOCTh yMEHHUS XapaKTEPH30BaTh XUMHUYCCKHE PEaKIIHH,
JIe)KAIIME B OCHOBE IMPOMBIIIICHHOTO TOJYYEHHSI CEPHOW KHCIIOTHI, aMMHUAKA,
oOlIue HayyHble NPHUHIMIB XUMHUYECKUX IPOU3BOJCTB; II€I€CO00pPa3HOCTD
MIPUMEHEHUsI HEOPTaHMYECKUX BEIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUYKH
3pEHUS COOTHOLICHUS PUCK-TIOb3a;

c(hOpPMHPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHWW O METOJaX HAyYHOTO
MO3HAHUS SBJICHUN MPUPOJLI — HAOIIO/IEHHe, HU3MEpPEHHUE, MOJEITUPOBAHHUE,
AKCTIEPUMEHT (peasIbHbIN U MBICJICHHBIH ), UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUSI TPUMEHATh OTH 3HAHUSA IIPU OSKCIEPUMEHTAIBHOM HCCIEAOBAaHUU
BEIIIECTB U JJI1 OOBSICHCHUS XUMUYCCKUX SIBICHHUM, UMEIOIINX MECTO B TIPUPOJIE,
MPAKTUYECKOMN JESITEILHOCTH YEJIOBEKA U B OBCEIHEBHOW KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISTH B3AUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHATUAMU U MPEACTABICHUAMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAaHUS MATEPUATILHOTO €IMHCTBA MUDA;



c(hOPMHPOBAHHOCTh YMEHHS TIPOBOJUTH PACUYETBHI: C HCIOJB30BAHUEM
MOHATUN «MaccoBasi JI0JIsl BELIECTBA B PACTBOPE» M «MOJIAPHASI KOHIICHTPALIUY;
Macchl BEIlIeCTBA MJIM 00bEMA ra3a 1Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Ui 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEILECTB; TEIJIOBOTO AddeKkTa
peaKIuy; 3HAYEHUsI BOJOPOJHOTO IOKa3aTessi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTENEHBIO JUCCOIMAIMM; MacChl (00BbE€Ma, KOJHWYECTBAa BEIIECCTBA)
MPOAYKTa PEaKIMU, €CJIM OJHO M3 MCXOJIHBIX BEIIECTB JIaHO B BHUJE PacTBOpa C
OTIpeIeIEHHOM MacCOBOM JI0JIeH pacTBOPEHHOIO BEIIECTBA WM JaHO B M30BITKE
(MMeeT TpUMECH); JOJIM BBIXOJA MPOAYKTA PEAKIHH; OOBEMHBIX OTHOIICHUN
rasoB;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIIBPHO IJIAHUPOBATh M IPOBOIUTH
XUMHUYECKUH  DKCIEpUMEHT  (MpOBEJACHUE  pEaklWi  HOHHOro  OOMEHa,
MOJTBEPKJACHUE  KAueCTBEHHOTO  COCTaBa  HEOPraHWYECKUX  BEIIECTB,
ONpEEICHUE CPEJbl PACTBOPOB BEIIECTB C MOMOIIBIO MHIWKATOPOB, U3YYECHUE
BJIMSIHUSL PA3IUUHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOM pEaklUH, pPEIICHHE
AKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Metamisly u  «Hemeramis») ¢
coOJIroIcHUEM TIpaBUJI 0€30MacHOTO OOpaIleH!s C BEIIECTBAMH U JIAOOPaTOPHBIM
obopynoBanueM, GOpMyJIHpPOBaTh 1I€JIb HMCCICAOBAHHUSA, NPEACTABISATH B
pazuuHoOr (hopMe pe3ysbTaThl SIKCIEPUMEHTA, aHAJHU3UPOBATh M OLICHUBATh UX
JIOCTOBEPHOCTH;

chOPMHPOBAHHOCT,  yMEHHWH:  CcOOMIOMAaTh  TMpaBWja  IOJIb30BAHUS
XUMHUYECKON mocynoi u yabopaTOpHBIM 00OpYyJIOBaHHEM, OOpalieHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIIUSMH I10 BBIMOJHEHHIO JJAOOPATOPHBIX
XUMUYECKUX OIBITOB, YKOJIOTMYECKH I1eJIeCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYJAOBOM AEATEIBLHOCTH B IEJISAX COXPAHEHHS CBOETO 3JI0POBBS, OKPYXKAIOIICH
MPUPOJHOM Cpellbl M JOCTHXKEHHS €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABATh
OMACHOCTh TOKCHUYECKOTO JICMCTBUSI Ha JKMBbIE OPraHU3Mbl OINPEACIEHHBIX
HEOPraHMYEeCKUX BELIECTB, TOHUMAas cMmbica noka3areis [1/1K;

c(hOpPMHPOBAHHOCTh YMEHHUU: OCYIIECTBIATh IICIICHAMPABICHHbBIN TIOWCK
XUMHUYECKON uHOOpMalMK B Pa3IUYHBIX HCTOYHMKAX (HaydHas WU y4eOHO-
Hay4Has JIUTeparypa, CpeAcTBa mMaccoBod mHbopmaiuu, MHTEpHET M npyrue),
KPUTHYECKHA aHAJIM3UPOBATh XMMHUUYECKYI0 HH(pOpMaIUio, repepadaThiBaTh €€ H
HCIIOJB30BaTh B COOTBETCTBUU C MTOCTABIICHHOM yUeOHO 3a1auei.
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Pa3znen 4. A3oTconep:kaniue oprannvyeckue coeJuHeHus

4.1 AMMHBI. AMUHOKHCIIOTBL. benku 12 https://m.edsoo.ru/K8B3HS5PS1
Wroro no pazneny 12
Pa3zaea S. BbicokomoJieKy/JIsIpHbIE COeINHEHUSA

5.1 BbICOKOMONIEKYIISIPHBIE COCIMHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102
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https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KVIACC

KoaunuyecTBo 4acoB

HaumeHnoBaHue pa3iesioB U TEM Kourpoas duaexkTpoHHbIe (LU(POBHIE)
Ne ni/nt IMpakTHyec
NMPOrpaMMbl Bcero HbIe o0pa3oBaTe/ibHbIE PeCypChl
KHe padoTbl
padoThI
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Ctpoenue atoma. [lepuoguueckuit
3akoH ¥ Ilepnognyeckas cucreMa
1.1 pHoA 9 https://m.edso0.ru/R39EAGJPC
XUMHYECKHUX 31eMeHTOB /JI. 1.
Menneneesa
Crtpoenue BerecTBa. MHOrooOpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIECTB
1.3 XUMHYECKUE PEaKIIUU 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no pazneny 39
Paznen 2. Heoprannueckasi XuMus
2.1 Hemetaiet 31 1 https://m.eds00.ru/9NCC2YQRJ
2.2 Mertamibl 23 1 2 https://m.edsoo.rt/YEU9WRIJ21
Uroro no pazueny 54
Pazgen 3. Xumus u ;Ku3HbL
MeTtoabl NO3HAHUA B XUMUHU. XUMUS
3.1 a 9 https://m.eds00.1u/2Q40I6NXK
U )KU3Hb
Hroro no pazueny 9



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK

OBILIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME
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HOYPOYHOE IIVTIAHUPOBAHHUE

10 KIIACC
KouunyecTBo 4yacos

JlaTa

Ne Kontpo | IlpakTn DiekTpoHHbIe HHPPOBLIE
Tema ypoka H3YY

n/n Bcero JIbHBIE yecKHne o0pa3oBaTe/IbHBIEC PeCypChI

eHMS

padoTnbl | padoTHI

[IpenmeT u 3HaYEHUE OPraHUYECKON
XUMHH, IPEICTABICHUE O
MHOT000pa3uy OPraHuYECKIX
COCIMHCHUI

https://m.edsoo.ru/48G4H34K4

DIEKTPOHHOE CTPOEHUE aToMa
yriaepoja (OCHOBHOE M BO30YXKIEHHOE
coctosinus). BasieHTHBIE BOZMOXHOCTH
aToMa yriepoja

https://m.edsoo.ru/0DI6TSLIR

XUMHYECKasA CBI3b B OpTraHU4YCCKUX
COEAMHEHUAX. MexaHn3Mbl
o0pa30BaHMs KOBAJICHTHOM CBSI3H,
CTIOCOOBI pa3phIBa CBSA3EH

https://m.eds00.ru/C42CCDY5S

Teopust CTpOEHU OPraHUYECKUX
coennHenuil A. M. byrneposa

https://m.edsoo.ru/MIAFQ4PQO

Bunbl nzomepun: crpykTypHasi,
IIPOCTPAHCTBEHHAs. DJICKTPOHHbIE

3¢ HEKTH B MOJIEKYIIaX OPraHMYECKUX
COCIUHEHUN

https://m.edsoo.ru/GN3QZ8AHX

HpeHCTaBHeHI/Ie (¢ KJ'IaCCI/I(bI/IKaI_II/II/I n

https://m.edsoo.ru/P6AQNOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

CHUCTEMaTHUYeCKasi HOMEHKJIaTypa
(IUPAC) oprannueckux BeIIeCTB

Kiaccudukanms peakiuii B
OpPraHUYECKON XUMHUH

https://m.edsoo.ru/M5DJYMPIM

Cucrematusanus 1 0000IIIeHIE 3HAHUI
10 TEME

https://m.edsoo.ru/SKOA3EB67

AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopmyrna, HOMEHKJIATypa 1 U30Mepus,
9JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

https://m.edsoo.ru/SHWFWZ174

10

duznyeckre U XUMUYECKHE CBOUCTBA
aJIKaHOB

https://m.edsoo0.ru/GVELNQJ3X

11

HaxoxneHue ankaHoB B IPUPOJIE.
CriocoObl 1oJTy4yeHus: U IPUMEHEHUE
aJIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uknoankansl: o0mas Gopmyna,
HOMEHKJIATYypa ¥ U30MepHus,
0COOEHHOCTH CTPOCHHS U XUMHYECKUX
CBOWCTB, CITIOCOOBI MTOJTyYSHHS U
IpUMEHEHHE

https://m.edsoo.ru/Q4B5900Q1A

13

Pemenue pacu€tHbix 3a1a4 Ha
orpezieNieHue MOJICKYIIpHON (HOpMYIIbI
OpPraHr4eCcKOro BEUIECTBA M0
MAacCCOBBIM JIOJISIM aTOMOB 3JICMEHTOB,
BXOJISIIIIUX B €TI0 COCTAB.
Cucremarusanus 1 0000IIeHNe 3HAHAHN

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A

10 TEMC

14

AJIKEHBI: TOMOJIOTHYECKUH PsijL, 001Iast
¢dopmyia, HOMEHKIIATypa, IEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOCHUE
MoJieKys1. CTpyKTypHas ¥ LIMC-TPaHC-
M30MEpHS aJTKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

duznyueckre U XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

https://m.edsoo.ru/6XZHRIRTW

16

CriocoObl 1oTy4eHus: U IPUMEHEHUE
aJIKEHOB

https://m.edsoo.ru/YS8ODCR6ZN

17

[IpaxTuueckas padbora Ne 1 o Teme
"[lonydyeHue 3THIIEHA U U3YYEHUE €TO
CBOMCTB"

https://m.edsoo.ru/HHCGPAVHS

18

Pemenne pacu€THbIX 3a71a4 Ha
OIIPEETICHUE MOJIEKYIIAPHOH (hOPMYIIBI
OpPraHUYECKOTO BEILECTBA

https://m.edsoo.rt/ XY WNMAYNA

19

AJ'IKa,I[I/ICHLIZ COHpH)KéHHLIe,
HU30JIMPOBAHHBIC, KYMYJIIMPOBAHHBIC.
Ocobennoctu QJICKTPOHHOI'O CTPOCHUS

https://m.edsoo.rv/EKDS1U5UV

20

XUMUYECKHE CBOMCTBA COMPSIKEHHBIX
TUEHOB

https://m.edsoo.ru/M356GLRBE

21

CriocoObl MosTy4yeHus: U IPUMEHEHUE
aITKa/InCHOB

https://m.edsoo.ru/KT8MIN272

22

AJIKMHBI: TOMOJIOTUUECKHH psJl, 001as
(bopmyna, HOMEHKIATypa, IEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOEHUE

https://m.edsoo.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272

MOJIEKYJI, (pU3HUecKue CBOCTBA

23

XUMHYECKHE CBOMCTBA aJIKUHOB

https://m.edsoo.ru/MQ7AO3SUC

24

KauecTBeHHBIE peakiuy Ha TPOHHYIO
CBA3b

https://m.edsoo.ru/45UN142UY

25

CriocoObl 1oJTy4yeHus: U IPUMEHEHUE
AIKMHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3anau: pacu€Tel o
YPaBHEHUIO XUMHUYECKON peakLnu

https://m.edsoo.ru/Q7XMPZSRF

27

CucremaTuzanys u 0000LIEHUE 3HAHUN
10 TEME

https://m.edsoo.ru/19DNOPIN8

28

ApeHbl: TOMOJIOTHYECKUH PsiJl, 00111ast
dbopMyIia, HOMEHKIIATypa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ OEH30I1a U TOJIy0I1a,
uX (pu3nYecKue CBOMCTBa

https://m.edsoo.ru/ WNGDLBK5D

29

XUMHYECKUE CBOMCTBA aPEHOB:
peaKuru 3aMEeIICHUS

https://m.edsoo.ru/FCNHX9WY1

30

XUMHYECKUE CBOMCTBA aPEHOB:
pCakuuu nNpuCOCANHCHUA, OKUCIICHHUC
TOMOJIOTOB O€H30I1a

https://m.edsoo.ru/CSBNGDUCS

31

Oco0EHHOCTH XUMHAYECKUX CBOIICTB
CTUpOJIa

https://m.edsoo.ru/F2K2CB5PG

32

Pemenue pacu€tHbix 3a1a4 Ha
orpesieNieHue MOJICKYIIpHON (HOpMYIIbI
OpPraHUYECKOIo BEIIECTBA

https://m.edso0o0.ru/QFKSRGCXW

33

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC

https://m.edsoo.ru/2VKLXNJZ4



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW

apeHoOB

34

I'eneTnyeckas CBSI3b MEXAY
pa3IMYHBIMU KJIacCaMu
yTIEBOIOPOIOB

https://m.edsoo.ru/1X7QOMST7F

35

Pacu€tbl o ypaBHEHUSM XUMHUYECKUX
peakuuii. CucremaTusanus u
000011IeHNE 3HAHUHA I10 TEME

https://m.edsoo.ru/9VBZTY4PI

36

[Tpuponnstii ra3. [lomytHsle HETAHBIC
rasbl

https://m.edsoo.ru/CK1CUWWEN

37

KameHHbIi1 yroiib 1 IpoIyKThl €70
nepepadoTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedth 1 crtocoOs! e€ nepepaboTKHy.
[TpuMeHeHHE IPOTYKTOB TIepepadOTKU
HepTH

https://m.edsoo.ru/ORE9Y2CYG

39

I'eneTrnyeckas CBSI3b MEXKIY
pa3IMYHBIMU KJIacCaMu
yTIEBOJIOPOIOB

https://m.edsoo.ru/HQ22U8ZHE

40

FaJ'IOFeHOHpOI/IBBOI[HBIe
YIIJIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHHUEC; PCAKIIHNH 3aMCIICHUA
rajaorcHa

https://m.edso0o.ru/XX94BSSGR

41

JeiicTBue menouei Ha
raJIOTCHIIPOU3BO/IHBIC.
B3anMoeiicTBre quraioreHaJIkaHoOB C
MarHueM U IIUHKOM

https://m.edsoo.ru/FF11CTQKA

42

Cucrematusanus 1 0000IIIeHIE 3HAHUN

https://m.edsoo.ru/6XBYFOLLD



https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

o pazzaeny "YriaeBoaopoabr"”

43

KontposbHas pabota mo teme
"VYraeBogopoib"

https://m.edsoo.ru/EJH90TT50

44

[IpenenbHbIe OTHOATOMHBIE CTIUPTHI:
TOMOJIOTMYECKUH PsiJI, O0IIIast
dbopMyIa, CTpoOeHHE MOJIEKYT,
M30MepHsl, HOMEHKIIATYypa,
knaccudukanus, GpuznuecKue CBoMcTBa

https://m.edsoo.ru/IINSKPMLB

45

XHUMHYECKHE CBOMCTBA MPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoObl 1oJTy4eHus: U IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTeie 3¢upbl: HOMEHKIIATypa U
M30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XUMHYECKHX CBOMCTB

https://m.edsoo.rv/UUYC7UU21

48

MHoroatoMHbI€ CIIUPTHI:
OTHUJICHIJTIMKOJIb U INIMIOCPUH, UX
(1)I/IBI/ILI€CKI/IG 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.rt/KMYAE65AX

49

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC
MHOI'0AaTOMHBIX CIIMPTOB

https://m.edsoo.ru/EU9L4B5H6

50

@eHOJI: CTPOCHUE MOJIEKYIIBI,
¢dusnueckue cBoicTBa. TOKCUIHOCTH
(dbeHona

https://m.edsoo.ru/0117TP1EX

51

Xummnueckue cBoicTBa (henomna

https://m.edsoo.ru/DRURODEFRJ

52

CriocoOBbI MoJTyYeHHsI U IPUMEHECHUE
(dheHona

https://m.edsoo.ru/60B9BOAKU



https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU

53

[IpakTuueckas padora Ne 2. Pemenue
HKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe
"CnupTtsl U peHobl"

https://m.edsoo.ru/SHIGNHMGK

54

Cucrematuzanys 1 0000LIEHUE 3HAHUN
10 TEME

https://m.edsoo.ru/J7BOQOWB6

55

AnbAeruibl ¥ KETOHBI: JIEKTPOHHOE
CTpOeHHE KapOOHUIBLHOU TPYIIIIbL;
TOMOJIOTHUYECKHUE PSJIbI, 0011as
dbopMyna, n3oMepus U HOMEHKIIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

AJ'ILI[GI‘I/II[BI 1 KCTOHBI: @HSHHGCKI/IG
CBOﬁCTBa; pCaKuu IMMPUCOCINHCHUA

https://m.edsoo.ru/FTMHFTV8V

57

PeaKLII/II/I OKHCJICHHA U KAQYCCTBCHHBIC
pCaKluu aJIbJACTUA0B U KCTOHOB

https://m.edsoo.ru/MT7LK3HUT

58

CriocoObl TTOTy4eHUS aJIbACTUIOB U
KETOHOB

https://m.edsoo.ru/KOSEDOZNC

59

OI[HOOCHOBHLIG npCacC/IbHBIC
Kap6OHOBBI€ KHCJIOTHI, 0COOEHHOCTH
CTPOCHUS UX MOJICKYJI

https://m.edsoo.ru/3AG3MMI12R

60

W3omepust 1 HOMEHKIIAaTypa
KapOOHOBBIX KHCIIOT, UX (PU3UYECCKHE
CBOICTBa

https://m.edsoo.ru/88RK8HSL4

61

XHUMHUYECKHE CBOMCTBA MMpCACIbHBIX
OJHOOCHOBHBIX Kap6OHOBI>IX KHCIIOT

https://m.edsoo.ru/FG799CL7C

62

OcobeHHOCTH CBOMCTB MypaBbUHOU
KHCI0Thl. MHOrooOpasue kapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/NCRPAK4ZQ



https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ

63

OcoOeHHOCTH CBOMCTB: HEMPEASIbHBIX
Y apOMAaTHYECKUX KapOOHOBEIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciaot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/PO7B20AZG

64

[TonsTHE O TPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

https://m.edsoo.ru/ASMQKWRS52

65

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
Kap6OHOBBIX KHCJIOT

https://m.edsoo.ru/ZY83U8721

66

CroxHbIe 3(QUPBI: TOMOJIOTUYECKUN
psina, obmas hopMyina, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/4C5SQIMALE

67

dusnuecKkue U XUMUYECKHUE CBOMCTBA
a¢upoB

https://m.edsoo.ru/TCJGEW2K6

68

Pemenne pacu€THbIX 3a1a4: 1O
YpPaBHCHHUIO XUMHYECKOU pcaKkuuu, Ha
OIIPEEICHUE MOJIEKYIIAPHOH (hOPMYIIBI
OpPraHUYECKOT0 BEILECTBA

https://m.edsoo0.ru/K512Q0HVD

69

[IpakTuueckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TCME
"Kap6oHoBble KHCIOTHI. CI10XKHbBIE

a¢uper"

https://m.edsoo.ru/OGEJG1Z26Q

70

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOMCTBA (TUAPOITU3)

https://m.eds00.ru/9SIVVGAD3

71

Oco0eHHOCTH CBOMCTB KUPOB,
COJIEp>KalINX OCTaTKU HEIpeIeIbHbIX

https://m.edsoo.ru/HAIOMQY A6



https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3

KUPHBIX KUCIIOT. JKUpBI B IpUpoOE

72

MpbLia Kak COJIM BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBHE.
[ToHsATHE O CHHTETHYECKMX MOIOIIHX
cpenctax (CMC)

https://m.edsoo.ru/YPLLO9UE?Y

73

I'eneTnyeckas cBs3b YrjieBo4Opoa0OB U
KucjiopoacoacpKamnux OpraHun4CcCKux
BCIICCTB

https://m.edsoo.ru/ASFISXVSU

74

Pacuérel o ypaBHEHUSAM XUMUYECKHUX
peakuuii

https://m.edsoo.ru/LZ5VLL2BX

75

CucreMmaruzanys 1 0000LIEHUE 3HAHUN
10 TEME

https://m.edsoo.ru/SSWMSEF7D7

76

OO1w1ast xapaKTepUCTHKA YTIEBOJOB U
KJIacCU(UKaLUs yriIeBOJ0B (MOHO-,
TTU- ¥ TIOJIUCaXapu/Ibl)

https://m.edsoo.ru/0 1 RIX8HGR

77

Mounocaxapuzpl: pu3nuecKrue CBOMCTBa
Y HaXOXKJIeHUE B IIPUPOJIE

https://m.edsoo.ru/8DKMBGIF6

78

HpI/IMeHeHI/Ie T'JIFOKO3BI, e€ 3HaUuCHUE B
KUBHCACATCIIbHOCTU OpraHnu3sma

https://m.edsoo.ru/6LS9BLN9Q

79

Jucaxapuabl: caxapo3a, MaabT03a U
nakro3a. Haxoxnenue B npupone u
[IPUMEHEHHE JUCcaxapuioB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuapl: cTpoeHuE
MaKpOMOJIeKYJI, pru3nueckue u
XUMHNYCCKHUEC CBOfICTBa, IMPUMCHCHHUC

https://m.edsoo.ru/52Z6UKUNG

81

[Tousitue 00 HNCKYCCTBCHHBIX BOJIOKHAX

https://m.edsoo.ru/CPO60DRNM



https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM

82

Pemenne pacueTHsIx 3a1a4 Ha
OIIpECIICHUE JI0JIA BBIXOAA MIPOLYKTa
peaknuu OT TEOPETUYECKH
BO3MOXKHOI'O

https://m.edsoo.ru/FVQ99REJH

83

CucreMmatuzanys u 0000LIEHUE 3HAHUN
0 paserny

https://m.edsoo.ru/YTA71SOGH

84

KoHntpoinbHas pabota mo teme
"Kucnopoacoaepxaniue opraHu4ecKue
coenuHeHus"

https://m.edsoo.ru/40Z2T3216M

85

AMUHBL: KJTacCUpUKAIHSI, CTPOCHUE
MOJIeKyI1, o01as hopMyIa, u3oMepus,
HOMEHKJIaTypa ¥ (pU3HUECKUe CBOMCTBA

https://m.edso00.ru/64T9T10ZV

86

XHMMHUYECKHE CBOMCTBA aJ'II/I(baTI/I‘leCKI/IX
AdMHHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHWINH: CTPOCHUE aHWIMHA,
0COOEHHOCTH XMMHUYECKUX CBOWUCTB
aHMJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoOpl 1oJTy4yeHus: ¥ IPUMEHEHUE
am(paTUIecKuX aMUHOB

https://m.edsoo.ru/LCF82MVKH

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nuzomepusl, (pu3nuecKue CBOICTBa.
OTtnenbHBIC IPEACTABUTENH Ol
AMUHOKHCIIOT

https://m.edso0o0.ru/ROQIQFGFVC

90

XHUMHUYECKHE CBOMCTBA AMHMHOKUCIJIOT,
HUX OMOJIOTHYECKOE 3HAUYECHUE
amMuHokuciiotr. CuHTe3 U IruapoJums3

https://m.edso00.ru/16QZ981X7Z



https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
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HENTUI0B

91

benku kak npupoiHbIe TOIUMEPSI;
CTPYKTYpbI O€JIKOB

https://m.edsoo.ru/C031GD96B

92

XUMHUYECKUE CBOUCTBA OEIIKOB

https://m.edsoo.ru/67MDSJICA

93

A30Tcoaepkalme reTepourKInIecKue
COCANHCHUA. HYKJIGI/IHOBI)IC KHCJIOTHI:
COCTaB, CTPOEHHUE U OMOJIOTUYECKAS
poJb

https://m.edso0.ru/6 A9USIK1G

94

[IpakTuueckas paborta Ne 4. Pemenue
AKCIICPUMEHTAIBHBIX 3a71a4 110 TEME
"A30TcoAepKallre OpraHu4ecKue
coeauHeHus"

https://m.edsoo.ru/NC46Z2YR7

95

[IpakTuueckas paborta Ne 5. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeME
"Pacrio3HaBaHuE€ OPraHUYECKUX
coeqrHeHnn"

https://m.eds00.ru/4GSLO35TE

96

KoHntposbHas pabota mo teme
"A30TcoAepKalre OpraHu4ecKue
coenuHeHus"

https://m.eds00.ru/R69Q6G8OU

97

OCHOBHBIE TTIOHSTHS XUMHH
BBICOKOMOJICKYJISIDHBIX COCJIMHEHUHN U
MCTOJbI UX CUHTC3a —II0JIUMCPHU3aAlNA
1 IMOJIMKOHACHCA U

https://m.edsoo.ru/7SVQS1I0N

98

IInacTtmaccel. YTunusanus n
nepepaboTKa MIacTUKa

https://m.edsoo.ru/1U7EQ648Y

99

DnacToMepbl: HaTypallbHbII

https://m.edsoo.ru/SO6ALFPLSY
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CHUHTCTUYCCKUC KaYUIYKHU. Pes3una

100

Bomnokna: HaTypaJIbHbIC,
HCKYCCTBCHHBIC, CUHTCTHUYCCKUC.
HOJ'II/IMepBI CIICOHUAJIbHOI'O Ha3HAYCHH A

https://m.edsoo.ru/DQOJRVK4H

101

[IpakTuueckas paborta Ne 6. Pemenue
AKCIICPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacrio3HaBaHue IiacTMacce 1
BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O06o00meHne 1 cUCTeMaTH3aIUS
M3y4EeHHOT'O MaTepuaia o Teme
"BbICOKOMOJIEKYJISIPHbIE COETUHEHUS"

https://m.edsoo.ru/REGCOZS45

OBILIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

102



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KVIACC

KoaunuyecTBo yacoB

ara
Ne Konrpo | IIpakrn A DJIeKTPOHHbBbIE TH(PPOBHIE
Tema ypoka u3y4
n/n Bcero JIbHbIE qyecKHne e o0pa3oBaTe/ibHbIE PeCypChl
HUS
padoTel | padoTHI
AtoMm. CocTaB aTOMHBIX fIEP.
1 . 1 https://m.edsoo.ru/NOPBJ3G7J
XUMUYECKUM 371eMEHT. M30To1bI
CtpoeHue 3NIeKTPOHHBIX 000I0YeK
2 P P 1 https://m.edsoo.ru/9MTBPF8US
aTOMOB, KBAaHTOBBIE YHCIIa
Kinaccudukanmss XuMrUuecKuX 371€MEHTOB
3 Pucan 1 https://m.edsoo0.ru/MDGLT301C
(s-, p-, d-, f-31€MEHTHI)
Pacnpenenenue 31€KTpOHOB O ATOMHBIM
4 pest p 1 https://m.edsoo.ru/HNSVIRET?2
opOuTamsim
DNEeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 https://m.edsoo0.ru/56M011PUG
COCTOSIHUH
DIIEKTPOHHBIE KOH(PUTYpPALUU HOHOB.
6 P Purypau 1 https://m.edsoo.ru/3ZORH4PQL
DIEKTPOOTPULIATETLHOCTh
[lepnonnueckuii 3aKOH U
[lepuonnueckas cuctema XMMUYECKUX
7 pHOA 1 https://m.edsoo.ru/RRTS1FRBD
sneMmeHToB /. 1. Menneneera, CBsI3b €
COBPEMEHHOI TeOpuel CTPOEHUs aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
8 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 https://m.edsoo.ru/M2BG8LQGU
VMU IIPOCTHIX U CJIOKHBIX BEUIECTB 10



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
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rpyIIaM H nepuoaam

Cucremaruzanusa U 0000IeHNe 3HAHUHA
10 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunsl xumnueckonl cBs3u. MexaHu3MEl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBsi3b. MexMoIeKyIapHbIe
B3aUMOJCHCTBUS

https://m.edsoo.ru/YSFOZQORM

11

BanenTHOCTh ¥ BaJICHTHBIC
BO3MOKHOCTH aToMOB. CBSI3b
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX
FeOMETPUUYECKUM CTPOECHUEM

https://m.edsoo.ru/FLOBCCB2E

12

HpeI[CTaBJIeHI/Iﬂ O KOMIIJICKCHBIX
COCIMHCHUAX: COCTAaB U HOMCHKJIATypa

https://m.edsoo.ru/PNUHMOOP5

13

BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUS. THImbl
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA
BEILIECTB

https://m.edsoo.ru/40CASLVY3

14

IToustue o AUCIICPCHBIX CUCTCMAX.
[IpencraBnenre 0 KOJIIOMAHBIX
pacTBopax

https://m.edsoo0.ru/8QWSNJIMIO

15

HcTuHHBIE PacTBOPHI: HACHIIICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

https://m.edsoo.ru/MI2GZKI8B

16

CrniocoObI BbIpayKeHUsI KOHIICHTPAIIUN
pacTBOpOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3a1au ¢ UCIOIL30BaHUEM

https://m.edso00.ru/9Y YGIX6FN



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
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MOHATUH ""MaccoBasi 10751 PAaCTBOPEHHOTO

nn

BemecTra", "MoJsipHas KOHIeHTparus'"

18

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

https://m.edsoo.ru/Y3JUK9IMC4

19

Cucremaruzanusa U 0000IeHne 3HAaHUHA
10 TEME

https://m.edsoo.ru/7LEFEQOFMS5

20

KonTpoabHnas pabora no remam
"Crpoenue atoma. [lepuoanueckuii
3akoH u [lepunonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /I, H.
Mengeneena", "CtpoeHue BelIeCTBa.
MHoroob6pa3ue BeniecTn"

https://m.edsoo.ru/SARJUK9HZ

21

Kiaccupukanus XuMIUYeCKHX pPeaKInii B
HEOPraHWYECKOW U OpraHuYECKON
XUMUHU. 3aKOH COXPaHEHUSI MacChl
BEILECTB; 3aKOH COXPAHEHUS U
MPEBPAILCHHS SHEPTUU TPU XUMHUUYECKUX
peakuusx

https://m.edsoo.ru/ZOMZMEREE

22

Tennossie 3PEKTH XUMHUYIESCKUX
peakuuii. TepMoXUMUYECKHE YPaBHCHUS

https://m.edsoo.ru/9TSXHFMT4

23

Brpruncienus no ypaBHeHUSIM
XUMHYECKUX PEaKIUN U
TEPMOXUMHYECKUM YPABHEHUSIM

https://m.edsoo.ru/VSWAVUXO0H

24

CKOpoCTh XMMUYECKOHN peakiuu, e
3aBUCHMOCTH OT PA3JIMYHBIX (PaKTOPOB.
Karanus u karanu3aTopsl

https://m.edsoo.ru/DSEHNDI9EL



https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL

25

['omoreHHsbIe ¥ reTeporeHHbIE peakuuu

https://m.edso0o0.ru/RN8POZ7YO

26

[TpakTuueckas padorta Ne 1 mo Teme
"BinsiHue pa3nudHbIX GaKkTOpoB HA
CKOPOCTb XUMHYECKOU peakiuun"

https://m.eds0o0.ru/NGQO05JTY7

27

OO6paTtuMbie U HEOOPATUMBIE PEAKIIUH.
XUMHUYECKOE paBHOBECHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTuueckas padora Ne 2 o teme
"BausiHMe pa3NTUYHBIX GaKTOPOB HA
M10JIO’KEHNE XUMHUYECKOT0 paBHOBecHUs"

https://m.edsoo.ru/UMB65DAVK

29

DNEKTPOTUTHYECKAS TUCCOIIAAITHS.
CuIbHBIC U CITA0BIC AIEKTPOJIUTHI.
CrerneHp IHUCCOIUALINNA

https://m.edsoo.ru/SUJMTOHPO

30

HNonnoe npoussenenue Boabl. Cpena
BOJHBIX PacTBOPOB. BonopoaHslii
nokazareinb (pH) pactBopa

https://m.edsoo.ru/7S6FNI1 YU

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIIKUE B pacTBOPax
3JIEKTPOJIUTOB

https://m.edsoo.ru/LSHMAMHLJ

32

[IpakTrueckas pabora Ne 3 o Teme
"XuMUYeCKHE peaklui B pacTBOpax
3JIEKTPOJUTOB"

https://m.edsoo.ru/RDECXFMNS

33

OKHCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC
pEaKuuu. BakHeiime OKUCIUTENN U
BOCCTAHOBUTCIIN

https://m.edsoo.ru/AF9A7THSZT

34

MeToa 3IeKTPOHHOTO (3JIEKTOHHO-
MOHHOT0) OajaHca

https://m.edsoo.ru/LCSPR4PCZ



https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
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DJIEKTPOJIN3 PAaCTBOPOB U PACILIIABOB

35 https://m.edsoo.ru/7UCOBIP3Q
BEIIIECTB

36 Penrenue 3aa4 pa3nuyHbIX TUTIOB https://m.edsoo.ru/MBRCJ2BHV

37 Penrenue 3a1a4 pa3nuyHbIX TUTIOB https://m.edsoo.ru/REEKUYHAU

38 CHCTeMa'THSaHHﬂ 1 06o0meHHe 3HaHM i https://m.edsoo.ru/OOCUUKMF1
no teme "XuMuueckue peakuun'

39 Kontponpras pabora no Teme https://m.edsoo.ru/E120ZSNS2
"Xumuueckue peakiuu"
ITosnoxxeHre HEMETaIOB B
[Tepuoanueckoil cucTeMe XUMHYECKUX

40 snemenToB JI. . Menaeneea u https://m.edso0.ru/S2TIIG534
0COOEHHOCTH CTPOEHUS UX aTOMOB.
dusnyeckue CBOMCTBA HEMETAIIOB

41 AZLIOTPONHA HEMETAILIOB (1a MpuMepe https://m.edsoo.r/DKHVETX6S
KHCITI0po/ia, cepsl, hocdopa u yriaepoza)

42 Bozopon: HOJIyT-I?HI/IG, usucciue u https://m.edsoo.ru/EOAB3TJZ2
XUMUYECKHUE CBOWCTBA. [ mapu bl
l"anorensl: HAXOXIEHHUE B IPUPOJIE,

43 CHOCOOBI OJTY4YCHHUs, PUIUIECKUE U https://m.edsoo.ru/SESM200XI
XHMHYSCKHE CBOMCTBA
l'anorenoBomopoel. Baxueine

44 KHCJIOPOJICOICPKAIINE COSTUHEHUS https://m.edsoo.ru/FWWH6A36J
rajoreHOB
JlaGopaTopHbIe U TPOMBIIIUICHHBIC

45 CIOCOOBI OTYyYEHUS TaJIOTEHOB. https://m.edsoo.ru/ULSR2ZWQ2T

HpI/IMeHeHI/IC T'aJIOTCHOB N UX



https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
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COEeIUHEHUI

46

[TpakTuueckas padota Ne 4. Permenue
9KCIIEPUMEHTANIFHBIX 3a7a4 M0 TeMe
"T"asnorensr”

https://m.edsoo.ru/VJHPYU202

47

Kucnopon: mabopatopHsie u
MPOMBIIIICHHBIE CIIOCOOBI MOTYYCHHUS,
dbuznyecKkne 1 XuMHUYECKHE CBONCTBA.
O3oH. [IpumeHeHmne KuciIopoaa u 030Ha

https://m.edsoo.ru/SLQHHJCFF

48

OKcuabl ¥ IEPOKCHUIBI

https://m.edsoo.ru/4AMRVPMOQAI

49

Pemenne 3aa4 pa3JIMYHbIX THIIOB

https://m.edso0.ru/Q8L5S0HZYY

50

Cepa: Hax0XKJICHHE B MPUPOJIC, CITOCOOBI
NOJy4eHusl, PU3NYECKUE U XUMUUECKHE
CBOMCTBA

https://m.edsoo.ru/3JASFNQOQK

51

CepoBonopoi, cynbhuibl

https://m.edsoo.ru/PMO9PHT?23

52

Kucnoponconepxaniue coequHeHUs
cepbl. OCOOEHHOCTH CBOMCTB CEPHOI
KHCJIOTHI

https://m.edsoo.ru/8TN3SZ505

53

[IpakTuueckas padora Ne 5. Peuienue
SKCIICPUMCHTAJIBHBIX 3aJla4y 110 TCME
"Cepa u e€ coenuHeHus"

https://m.eds00.ru/9S76ZZRFW

54

A30T: HaX0XKJICHHE B MIPUPOJIC, CITOCOOBI
MOJy4eHus1, PU3NYECKUE U XUMUUECKHE
CBOWCTBAa. AMMUAK, HUTPUJbI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnopoacoaep:xaiue coeiMHEHUs
a3ora. OcOOEHHOCTH CBOMCTB a30THOU
KHUCJIOTBI

https://m.edso00.ru/271860BC3



https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3

56

[Ipumenenue a30Ta 1 €ro COeIMHEHUH.
A30THBIE y100peHus

https://m.edsoo.ru/MO1P034QF

57

®dochop: HaXOXKICHHUE B IIPUPOJIC,
CrocoObl MOMy4YeHUs, PU3NYECKUE U
xuMu4eckue cporictBa. dochumbr u

dochun

https://m.edsoo.ru/PXZ01Z0QS0

58

Oxkcunsl pocdopa, pochopconepxarne
kucnotbl. Conu pocopHON KUCTOTHI

https://m.edso0.ru/00ZT28DNQ

59

[Mpumenenne pocdopa u ero
coeauaenuii. @ochopHbie y1oOpeHus

https://m.edso0o0.ru/99E3JYYTM

60

[IpakTuueckas padora Ne 6. Pemienue
SKCHCPUMCHTAJIBHLIX 3aJia4y 110 TEME
"A30T u pochop u ux coenuHeHHU"

https://m.edsoo.ru/97LCBYXY?2

61

VYraepon: HaXoXKIAEHUE B IPUPOJIE,
AJJIOTPOIHbBIE MOJU(DUKALINN;
duznyecKkue 1 XMuMUYECKHE CBONCTBA,
IPUMEHEHHE

https://m.edsoo.ru/IWDS30OTDR

62

Oxkcup yrinepona(Il), okcun
yraepoaa(IV), yronbnas kucinora u eé
COJH

https://m.edsoo0.ru/6DLNTI13TE

63

Pemenue 3amau Pa3JIMYIHBIX TUIIOB

https://m.edsoo.ru/PQWKCINJX

64

Kpemuuii: HaxoJIeHHe B IPUPOJIE,
CrocoObl MOMy4YeHUs, PU3NYECKUE U
XUMHYECKHE CBONCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

Oxkcupn kpemuusi(1V), kpemHueBas
KHCJI0TA, CUJIUKAThI

https://m.edsoo.ru/NTQOS329K



https://m.edsoo.ru/MO1P034QF
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https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
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[IpuMeHeHne KpeMHUs U ero

66 coenuHeHuit. CTEKII0, €ro MOJyuYeHHE, https://m.eds00.ru/IXJ00600T
BU/JIBI CTEKJIA

67 Pemenne 3ana4 pa3au4HbIX TUIIOB https://m.edsoo0.ru/S5319XD1S

68 (CHcTeMaTH3AMNA 1 0000EHHE SHAHHA https://m.eds00.ru/QCSGMOTFS
o Teme "HemeTamibl"

69 F;:;E::;E;ﬁ padora 1o Teme https://m.edsoo.ru/VPSTFCAFI

70 AHAIIH3 Pe3YIILTATOB KOHTPOIILHOH https://m.edsoo.rui/LAOAONSI7
paboThI, KOPPEKIIHS OMIHUOOK
[Tonoxxenue metamios B [lepuogudeckoit

71 g‘fgg{i’;‘gﬁfgﬁ;‘;‘;‘ijl‘ss;’;m https://m.edsoo.r/STFR91QP1
000JI04Y€K aTOMOB METAJIJIOB
OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.

72 [TpumeHeHre METaIIOB B OBITY U https://m.edsoo.ru/ICNOR6AKW
TEXHUKE

73 CmuaBsl MetasuioB. Koppo3ust Merasios https://m.edsoo.ru/1V3XST7FXT

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/HCZY575D9
DIIEKTPOXUMUYCCKUN P HAPSHKCHUI

75 MeTaisioB. O61Me crocoObl TOMyYeHUs https:/m.edsoo.ru/SWJLF3YLW
METaJIIOB
OO01mas xapakTepucThka MeTamioB [A-

76 rpyHHBI HepHOHquCKOﬁ CHCTEMET https://m.edsoo.ru/W4VWNSJ5E

XMMHYECKHX 3JIeMeHToB. Hatpuii n
KaJIMii: TOJy4eHne, PU3NIecKue u



https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
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https://m.edsoo.ru/5WJLF3YLW

XUMHNYCCKUC CBOP’ICTBa, IMPUMCHCHUC
IMPOCTBHIX BEHIECCTB U UX COGI[I/IHGHI/Iﬁ

77

OO6mmas xapakTepucTrka MetamuioB [1A-
rpynnsl [lepuoauueckoit cucteMbl
XUMHYECKHX 3JIEMEHTOB. Maruuii u
KaJIbLIUI: TIOJyuyeHue, GU3ndeckue u
XUMHUYECKHE CBOWCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUMN

https://m.edsoo0.ru/Q4YBTZ3RY

78

JKEcTkoCTh BOIBI U CIIOCOOEI €8
YCTpaHEHUS

https://m.eds00.ru/609WLKNTN

79

AJTIOMUHUI: IMOJIy4YCHHEC, (bHBI/I‘{GCKI/Ie n
XUMHNYCCKUC CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/OZHBSJBQ6

80

AmdoTepHbIe CBOIICTBA OKCHJIA U
THJIPOKCUA ATFOMHUHUA,
T'HJIPOKCOKOMIIEKCHI AIFOMUHMSL, UX
pUMEHEHHE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3aia4 pa3JIMYHbIX THIIOB

https://m.edsoo.ru/ZCTIX7CQ3

82

[IpakTuueckas padora Ne 7. Pemienue
IKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTaJuibl IJIaBHBIX OArpynmn”

https://m.edsoo.ru/ZR9H28T3K

83

OO01mas xapakTepuCTHKa METAIOB
no6ounbIx noarpynn (b-rpymm)
[Teproauveckoll CUCTEMBI XUMHUYECKUX
HIIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

dusznyeckue 1 XMMUYECKHE CBOMCTBA
XpoMa U €ro COGHHHCHHﬁ, Hux

https://m.edsoo.ru/EMHE5BONN



https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50

IIPUMEHEHNE

85

Baxneiimue coequHeHNs Maprasiia.
[TepmaHTraHaT Kaaus, €ro
OKHUCIIUTEILHBIE CBOHCTBA

https://m.edsoo.ru/TVZPFX8X4

86

dusznyeckrue 1 XMMUYECKHE CBOMCTBA
JKeJie3a U €ro COSIMHEHUM. HOJ’Iy‘lCHI/Ie n
IMPUMCHCHHC CILIABOB JKCJIC3a

https://m.edsoo.ru/71 YSMIGSD

87

duznueckre U XUMUYECKHE CBOMCTBA
MEJIM U €€ COCIMHEHUI, UX IPUMEHEHUE

https://m.edsoo.ru/GET21 9K3X

88

duznueckre 1 XUMHYECKHE CBOMCTBA
IIMHKA B €r0 COeTUHESHNM, NX
npuMeHeHue. [ uapoKCOKOMILIEKCHI
ITUHKA

https://m.edsoo.ru/O4C5QKBEJ

&9

[IpakTuueckas padora Ne 8. Pemienue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Metauiel mOOOYHBIX TOArpyT”

https://m.edsoo.ru/BAJAYWS&2G

90

Pemenue 3amau Pa3JIMYIHBIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O000I11IeHNE U CUCTEMATU3ALIUS
M3YYEHHOT0 MaTepuaa o TeMe
"MeTtamnsr"

https://m.edsoo.ru/NHKRDJUTS

92

KonTponbHas padora no teme
"Metaibt"

https://m.edsoo.ru/47262V30B1

93

AHanu3 pe3ynbTaToB KOHTPOIBHON
paboThI, KOPPEKIIHS OMIHOOK

https://m.eds00.ru/KGZODOKTT

94

Ponp xumuu B obecrieueHun
YCTOﬁqHBOFO Pa3BUTHA YCJIOBCUCCTBA.

https://m.edsoo.ru/SSTSRWKSS&



https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT

ITonsarue o HAay4YHBIX METOAaxX
HCCICI0BaHUs BCIICCTB

HaquLIe IIPUHIUIIBI OpraHru3aluu
XUMHYCCKOT'O IIPOU3BOJACTBA.

95 1 https://m.edsoo.ru/V4Y20W8UR
[TpoMblinieHHBIE CIOCOOBI MOTYYESHUS
BaXXHEUIINX BEIIECTB
XUMHUYECKOe 3arpsi3HeHUE OKpYyKarolen

96 P 24 B 1 https://m.edsoo.rt/HFYWAQIVW
CpEeIbl U €ro MOCIEeACTBUS
XUMUS U 300POBbE YEIOBEKA.

97 AP 1 https://m.eds00.ru/992MUF415
JlexapcTBeHHBIE CpEACTBA
X . Po

98 FIMITE T, 00 XI/},MHH B 1 https://m.edsoo.ru/BTM3AEKNW
o0ecreueHn! MUIIEeBON OE30MacCHOCTH
Kocmernueckue u napdromepHbie

99 Pd P 1 https://m.edsoo.ru/OV85SPPBKW
cpeacta. beitoBas xumus
XuMus B CTpOUTENBCTBE. BaxHeine

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIE 1 https://m.edsoo.ru/SEX2N2T3]
MaTepuabl
XUMHUS B CEIIBCKOM XO3SIICTBE.

101 Oprannyeckue ¥ MUHEpaJIbHbIE 1 https://m.edsoo.ru/YY395RQAJ
ynoopeHus
CucremaTtu3zanus U 0000IICHIE 3HAHUIA

102 t - 1 https://m.edsoo.ru/IGMSCPOK9
1o TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOIT'PAMME



https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




HNPOBEPAEMBIE HA EI'D 110 XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJBHON MTPOIT'PAMMBI CPEJTHET'O OBILET'O
OBPA30BAHUA

Kon
nposepsie
MOro
TpeOOBaH
usi

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpamMMbl CPeIHero 001ero
oOpa3oBaHus

Bnagenue cucteMol XUMHYECKHUX 3HaHPII>i, KOTOpaA BKIO4YacT:

1.1

OCHOBOIIOJIATraloIINe MOHITHS (XUMHYECKUH JJIEMEHT, aTOM, H30TOIIbI,
ANEKTPOHHAsE 000JI0UKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIH aTOMOB,
OCHOBHOE M BO30YXJEHHOE COCTOSHME aTOMa, MWOH, MOJEKyJa,
BaJICHTHOCTbD, 3JICKTPOOTPUIIATEIIbHOCTD, CTENIEHb OKUCIICHUS, XUMHUUECKast
CB#I3b (G- ¥ TT-CBSI3b, KPATHBIC CBSI3U), THOPHIN3ALNS AaTOMHBIX OpOUTANICH,
KpUCTAJTTMYECKasi peméTka, MOjb, MOJISIpHAs Macca, MOJIAPHBIA 00BEM,
MOJISIpHAsI KOHIIGHTpAIlKs, PacTBOPhI (MCTUHHBIC, AUCTIEPCHBIE CHUCTEMBbI),
KPUCTAJUIOTUAPATHI, YIIAEPOAHBIN CKeleT, (yHKIMOHAIbHAS TpyIIa,
paauKai, HM30Mepbl, CTPYKTypHas ¢dopmyna, uzomepus (CTpyKTypHas,
reoMeTpuueckas  (IUC-, TPAHCHU3OMEpHs), TOMOJOTHYECKHH  psf,
TOMOJIOTH, YIJIEBOJOPOJIbl, KUCIOPOJ- U Aa30TCOAEpkKAIIUE COECTUHEHUS,
OMOJIOTMYECKH aKTUBHBIC BEIIECTBA (YTIICBOJBI, XKUPHI, OCIKH), MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COCTUHEHMUS,
KPEKHUHT, PpU(DOPMHHT, THUIBl XUMHYECKHX peakiuil (OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE, 9K30- H HHAOTEPMUYECKHE, PEAKIUH HOHHOTO
oOMeHa, TOMO- U TeTEePOTreHHbBIE, OOpaTHUMbIE U HEOOpATHMEIE), PacTBOP,
ANEKTPOJIUTHI,  HEDINEKTPOIUTHI,  DICKTPOJIUTHUECKas  AUCCOIHAIIMS,
CTENeHb JMCCOIMAINM, OKHCIUTENb, BOCCTAHOBHUTENb, JIJIEKTPOIIU3,

CKOPOCTb XUMUYECKON peaKuy, XUMUYECKOE PABHOBECHE)

1.2

TEOpPUHM M 3aKOHBI (TEOpUs XHMHYECKOTO CTPOCHHUS OPraHMYECKUX
BemectB A.M. BbytiepoBa, TEOpHsS 3JIEKTPOIUTUYECKOW IHCCOLMALINH,
[Tepuonnueckuit 3axkon .M. MenpeneeBa, 3aKOH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHUE
3HaHMS, JIeXKAIIMe B OCHOBE NMOHUMAHUSA MPUYMHHOCTH U CUCTEMHOCTH

XUMHNYCCKUX $[BJI€HI/H>'I, COBPCMCHHBIC TIPCACTABJICHUA O CTPOCHHUU




BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

MNpEaACTaBICHUA (0) MEXaHHU3Max XHMHUYCCKUX peaKuHﬁ,
TCPMOAUHAMHUYCCKUX N KHMHCTUYCCKUX 3aKOHOMCEPHOCTAX HUX IMPOTCKAHMA,

0 XUMHUYCCKOM PAaBHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

1.4

(dakToNOrMYeCKUe CBEJCHUS O CBOWCTBaX, COCTaBe, IOIYYCHUH H
0C€30IIaCHOM  HCIIOJIb30BAaHMM  BaXHEWIIUX  HEOPraHMYECKHX  H

OpraHn4€CKuX BCUICCTB B 6I)ITy u HpaKTquCKOfI JACATCIIBHOCTH 4YCJIOBCKA

1.5

O6H_II/IC HAYYHBIC NPUHOUIIBI XUMHYCCKOI'O IMPOU3BOACTBA (Ha IMpUMEpPe
IMPOHU3BOACTBA cepH0171 KHUCJIOTBI, aMMMHaka, MCTaHOJa, Hepepa6OTKI/I

HedTH)

CpopMUpOBaHHOCTH YMEHHUH BBISBIISTH:

2.1

XapaKTCPHBIC MTPHU3HAKHU U B3aMMOCBA3b U3YUCHHBIX HOHHTHﬁ, IIPpUMCHATDb
COOTBCTCTBYIOIIMEC TIIOHATHA IIPpU OINHMCAHUMU CTPOCHUA U CBOICTB

HCOPraHUYCCKUX U OPraHNYCCKUX BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHYCCKUX 3HAHUM C MOHITUSIMH H npeacTaBJICHUAMU
APpyrux mnpeamMeToB IS 0ojiee OCO3HAHHOIO MOHHMAaHMSA U OOBSICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €AUHCTBA MHpPa

C(bOpMI/IpOBaHHOCTB YMCHU: UCIIOJIb30BATh!:

3.1

HaAaMMCHOBAHUA XUMHUYCCKHUX COG[[I/IHGHI/If/'I MCKAYHApOAHOro COro3a
TeOpeTI/IquKOﬁ n HpHKHaHHOﬁ XUMHUHU U TPUBUAJIIBHBIC HAa3BaHUs BCIICCTB,
OTHOCAIIHUXCA K M3YUYCHHBIM KJIaCCaM OPraHUYCCKHUX W HCOPraHUYCCKHX

COE€NUHEHUN

3.2

XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJIEHUS (OpPMYyJ HEOPraHWYECKUX
BELIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U

CKeJIEeTHBIX) (OpMYIl OPTaHHUYECKUX BEIIECTB

CdopmupoBaHHOCTH YMEHHUS KIIACCUPUITUPOBATH:

4.1

HCOPraHM4CCKHUC BCHICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHA U

KPpUTCPpUH JIA KJ'IaCCI/I(bI/IKaI_II/II/I N3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHN4CcCKrEC BEUICCTBA, CAMOCTOATCIIbBHO BI)I6I/IpaTI) OCHOBAHUA U KPUTCPUHN

JJIA KHaCCH(bHKaHHH HN3y4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.3

[0 pa3lWYHbIM IpPU3HAKaM (YUCIy M COCTaBy pEarupyrolMX BEIECTB,
TeII0BOMY 3(P(PeKTy peakLuu, U3MEHEHHUIO CTETICHEl OKMCIIEHHS 3JIEMEHTOB,

00paTUMOCTH PEAKIINY, YUACTUIO KaTaln3aTopa)

ChopmupoBaHHOCTh YMEHHSI XapaKTEpPHU30BaTh SJIEKTPOHHOE CTPOCHHE




aTOMOB (B OCHOBHOM W BO30Y>KJIEHHOM COCTOSIHUHM) U HOHOB XMMHYECKUX
aneMeHToB 1 — 4 nepuonos [lepuoanueckoii cuctemsl [[.1. Menneneena u
WX BAJICHTHBIE BO3MOXXHOCTHU, UCTIOJB3Ysl MOHSITUS S-, p-, d-DTIEKTPOHHBIE

opOuTaNy, SHEPreTHYECKNE YPOBHH

ChopMupoBaHHOCTb YMEHHSI OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUs
CBOWCTB XMMHYECKHX DJIEMEHTOB M OOpa3yeMbIX HMH COCIMHEHUH IO

nepuoaam u rpyumam

CpopMUpPOBAaHHOCTL YMEHHS COCTABJISITH YPABHEHHUS XMUMHYECKUX

peaKI_II/Iﬁ " paCKpbIBaTh UX CYHIHOCTb:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MoCpCACTBOM COCTABJICHUSA

QJICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

7.2

YpaBHCHUA peaKuHﬁ Pa3sIMYHbIX THUIIOB; IIOJIHBIC U COKpaIIIéHHBIe
YpaBHCHUA peaKHI/Iﬁ HMOHHOTI'O O6M€Ha, YUUThIBAA YCJIOBUA, IPHU KOTOPBIX

3TH peakUuy UAYT 10 KOHIIA

7.3

peakuui TUAPONIM3a, PEaKIHi KOMIUIEKCOOOpa3oBaHUs (HA mpUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHMUS )

CdopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBUCUMOCTH PEaKIMOHHOU
CIOCOOHOCTH OpPraHMYECKUX COCIMHEHHWH OT KPaTHOCTH U  THIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3AUMHOI'O BJIMSIHMSI aTOMOB U TPYIIII
aTOMOB B MOJIEKYJIaX, a TAaK)K€ OT OCOOEHHOCTEH peaan3aluy pa3IndHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

XapaKTCPHbIC XHUMHYCCKHUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIMMU

OKCIICPUMCHTAMU U 3allUCAMU ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHI/Iﬁ

ChopMHpOBaHHOCTh YMEHMSI XapaKTEpU30BAaTh COCTaB M Ba)KHEHIIME
CBOMCTBA BEIIECTB, MNPUHALIEKAIINX K OINpEAENEHHBIM KiaccaM H
IpyIInaM COeIMHEHUH (IIPOCThIE BELIECTBA, OKCUABI, TMIPOKCHU/bI, COJIH;
YIJI€BOAOPOAbI, IPOCThIE 3PUPBI, CIUPTHL, (PEHONBI, ATbAETHIbI, KETOHBDI,
KapOOHOBBIE KHUCIIOTBI, CJOXHBIE 3(UPBL, KUPHI, YIJIEBOJbl, AMHUHBI,

AMUHOKHCIIOTBI, OCJIKH)

10

CpopMUpPOBAaHHOCTh YMEHHUSA MPOBOIAUTH PACUYETHl IO XUMUUYECKHUM
dbopMylnaM U ypaBHEHHUSM XHUMHUYECKUX pEaKUUNd C HCIOIb30BAHHEM

(bU3NIEeCKUX BEITHYUH:

10.1

MacCChbl (O6’LéMa, KOJIN4YCCTBa BeH_ICCTBa) MMpoaAyKTa pe€akuuu, €CJii OAHO U3

HWCXOJHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEACIEHHONM MaCCOBOM




J0JIel pacTBOPEHHOTO BEIIECTBA WIIM JAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOW WM 00BEMHOM TONH, BBIX0/1a TPOAYKTA PEAKIIII

10.3

TEIIOBOTO 3 (deKTa peaKiuit

10.4

00BEMHBIX OTHOLLIEHUI ra30B

10.5

10 HAXOXKACHUIO XUMHUYECKOM (bOpMyJ'IBI BCIICCTBA

11

Bianenne cucremMoll 3HaHMM O METOJAX HAy4YHOI'O IIO3HAHUS SIBICHUHI
IPUPOJIBI, UCIIONB3YEMbIX B €CTECTBEHHBIX HAayKaX M yMEHUE IPUMEHSTb
3TH 3HaHUS TNPU SKCIEPUMEHTAIBHOM HCCIEIOBAaHUM BEIIECTB M JUIA
OOBSICHEHUS] XUMHUYECKUX SBICHHH, HWMEIOIIUX MECTO B MPHUPOJE,

HpaKTH‘IGCKOﬁ JACATCIBHOCTH YCJIOBCKA U B HOBCGI[HGBHOI?I KHU3HU

12

CdhopMrpoBaHHOCTh YMEHUS IPUMEHSTH (UCIIONIL30BaTh) 3HAHUS O COCTaBe
U CBONCTBaX BELIECTB Uil OSKCIEPUMEHTAIBHOM NPOBEPKH TMIIOTE3
OTHOCHUTEJIbHO 3aKOHOMEPHOCTEH NPOTEKAaHUsI XUMHUYECKHUX peakUuid u
MIPOTHO3UPOBAHUSI  BO3MOXHOCTEHM HX  OCYUIECTBICHUS; CHCTEMHBIE
XUMHYECKHE 3HAHUS Uil OOBACHEHHS M MPOrHO3UPOBAHUS SIBJICHUH,
UMEIONIUX €CTECTBEHHOHAYUHYIO MPHUPOAY; ISl TNPHUHITHS I'PaMOTHBIX

peH_IeHI/Iﬁ HpO6J’I€M B CUTyalusX, CBA3aHHBIX C XHMUEH

13

CpopMUpOBaHHOCTh YMEHHUS IUIAHUPOBATH M TPOBOJUTH XHWMHUUYECKHI
OKCIIEPUMEHT (MOJy4YeHHE M HW3yYCHHE CBOWCTB HEOPraHUYECKUX W
OpPraHMYEeCKUX  BEIIECTB, KAYCCTBEHHBIE PEAKIUU  YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJICOACPIKAIIMX OPraHUYECKUX BEIIECTB,
pelieHue AKCICPUMECHTATBHBIX 3a1a4 o pacro3HaBaHHIO
HCOPraHWYEeCKUX W OPraHWYeCKUX BEIIECTB) C COOJIOJCHUEM IPABUI
Oe3omacHoro  oOpaimieHus € BemecTBaMH M J1abOpaTOpPHBIM
obopynoBanueM; (GOpMYITHUPOBATH LN HCCICIOBAHUS; MPEICTABIATH B
pa3nuuHOi (opMe pe3ynabTaThl OKCIICPUMEHTA, AaHAJIM3UPOBATh U

OLCHUBATDb UX NOCTOBCPHOCTb

14

ChopMHPOBaHHOCTh YMEHHUSI OCYIIECTBISTH IIEJICHANPABICHHBIA ITOUCK
XMMUYECKOH MH(OpMalKy B pa3IWYHbIX UCTOYHUKAX (HAay4yHas U ydeOHO-
Hay4Has JIMTeparypa, CpeAcTBa MaccoBoi MHpopmanuu, cetb HTepHET U
Apyrue), KpUTHUYECKHW aHAJIM3UPOBaTh XMMHUYECKYI0  HMH(OpMaIuio,
nepepabaTeiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUH C IIOCTABICHHOMN

yueOHoIl 3a1aueit

15

ChopMupoBaHHOCTE ~ YMEHHUS  TPOTHO3MPOBATH, AHATU3UPOBATH M

OLICHUBATH I/IH(1)OpMaI_II/II-O C TIO3UIUM HKOJIOTMYECKOM 0e30MacHOCTH




MOCJIEZICTBUI OBITOBOM M TIPOM3BOJCTBEHHOW JIESTEIBHOCTH YEJIOBEKa,
CBSI3aHHOM C mepepaboTKOM BelecTB; C(HOPMUPOBAHHOCTh YMEHMH
0CO3HaBaTh ONACHOCTb BO3JIEHCTBUS HA KMBBIE OPraHU3Mbl ONPEACIEHHBIX
BEILIECTB, IIOHMMAas CMBICI IIOKa3areisl MNPENesIbHOM  JOIyCTHUMOM
KOHIIEHTpAllUM, W TOSICHATh Ha NpPUMEpax CrocoObl yMEHBUICHHUS W

MpCa0TBpAllICHUA UX BPCAHOI'O BOBHGﬁCTBHH Ha OpraHus3m 4CJIOBCKa




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
EI' 1O XUMHUHU

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

TeopeTnueckre OCHOBbI XUMUHU

1.1

Ctpoenue  BemectBa. CoBpeMEeHHas  MOJENIb  CTPOCHHUS — aroma.
Pacrnipenenenue 31eKTpOHOB MO PHEPreTHUECKUM ypoBHAM. Knaccudukanus
XUMHUYECKHUX JIEMEHTOB. OCOOEHHOCTH CTPOEHUSI SHEPreTUUYECKUX YpOBHEH
aToMOB (s-, p-, d-anemeHTOB). OCHOBHOE W BO30YXKJICHHOE COCTOSIHHS

aTOMOB. QHGKTpOHHaﬂ KOH(l)I/II‘ypaI_II/IH aroMa. BaneHTHsle QJICKTPOHBI

[Tepuonuueckass cucrema xumudeckux 3iemMeHToB JI.M. Menaeneena.

®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. Menneneesa. [IpuunHbl

1.2 M 3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB JJIEMEHTOB U UX COCAMHEHUH IO
nepuojiaM W Tpynmnam. 3aKOHOMEPHOCTU B H3MEHEHUU CBOMCTB IPOCTHIX
BEILECTB, BOJOPOJAHBIX COEIMHEHHM, BBICHIMX OKCUIOB U THAPOKCUJIOB

1.3 BanentHocTh. DnekTpooTpunareabHOCTh. CTENEeHb OKUCIECHUS
Buaslt xumMuueckoi cBsi3u  (KOBaJICHTHAsl, MOHHAs, MeETaJUIMYeCcKas,
BOJIOpPOAHAs) M MeXaHu3Mbl €€ oOpa3oBaHHs. MEXMOIEKYISIpHbIE

1.4 B3auMo/ieiicTBus. BemiecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOIO CTPOEHHUS.
Tumnel KpUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PELIETKN
Xumuyeckass peakuus. Knaccudukanus — XUMHYECKHX — peakuuid B

1.5 HEOPraHMYECKON U OpraHM4ecKod XUMHUHU. 3aKOH COXPaHEHHUS MaccChl
BEILECTB

1.6 CxopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7 TemnoBsie 3¢ HeKThl XUMUYECKUX peakiuuid. TepMoxuMudeckue ypaBHEHHS

18 O6parumbie peakiuu. XUMHUYECKOoe paBHOBecue. DaKTOPHI, BIUSIONIUE Ha
COCTOsIHHE XUMHUYECKOro paBHoBecus. [Ipunuun Jle [larense
DnekTponuTrueckas aucconuanus. CUiibHbIE U ciialdblie 3J1eKTpoauThl. Cpena

1.9 BOJHBIX pPAacTBOPOB BEIIECTB: KHUCHas, HEWTpanbHas, wenoyHas. CreneHb
Jquccoluanuu. Peakiiuy HOHHOTO 0OMeHa

110 I'upponus coneil. MonHoe npousBeneHue BoAbl. Bomopoanslii mokasaresnb

(pH) pactBOpa

CnocoObl  BbIpaKEHUS  KOHIEHTpPAllMd  PAacTBOPOB: MaccoBas  JOJS
pacTBOPEHHOTO BEWNIECTBA, MOJISIpHAs KOHUEHTpauus. HacbellleHHbIE |

HEHACBIIIECHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramioruaparsl




1.12

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC pCaKknuuu. HOBG[{GHHG BCIICCTB B Cp€aax

C pa3HbIM 3HAUYCHHUEM pH MeTtop1 QJICKTPOHHOI'O OanaHca

1.13

DNEKTPOIU3 paCTBOPOB U PACILIABOB COJIeH

OCHOBEI HeOpFaHquCKOﬁ XUMHHN

2.1

Knaccuduxanums HEOPraHUYECKUX COCIMHEHU. Homenxuarypa

HCOPraHNMYCCKUX BCIICCTB

2.2

XHWMHYECKHUE CBOMCTBA BAXKHEHIIMX METALUIOB (HATPUM, Kalul, KaJIbIHM,
MarHui, allOMUHUHN, IUHK, XpOM, JKeJIe30, Me/lb) U uX coeauHeHui. Oomue

CIOCOOBI TIOTYUYECHUS] METAJIJIOB

23

XUMHUYECKUE CBOMCTBA Ba)KHEHINIUX HEMETAJUIOB (TAJOr€HOB, CEpbI, a30Ta,
dochopa, yriepoma €W KpPeMHHs) W HUX COCAWHCHHHA  (OKCHIIOB,

KHUCJIOPOJICOIEPKALUX KUCIOT, BOAOPOJHBIX COEAMHEHU)

24

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, IIPUHAAJICIKAIIUX K

Pa3IMYHBIM KJ1acCaM

2.5

Wnentndukamys HeoOpraHn4eckux coequHeHnid. KauecTBeHHbIE peakuuu

Ha HCOPIraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMHH

3.1

OCHOBHbBIE TIOJIO)KEHUS TEOPUU XHUMHUYECKOIO CTPOEHHUS OPraHUYECKUX
coenuHeHuii A.M. bBytnepoBa. VYTIepoIHbI CKEJIET OpPraHuYecKou
MOJIeKYyJIbl. KpaTHOCTh XMMHUYECKON CBA3U. S- U P-CBA3U. Sp3-, sp2-, Sp-
rubpuan3zay opourtaieit arToMoB yriepoja. 3aBUCHMOCTb CBOWCTB BEILIECTB
OT XMMHYECKOTO CTpOoeHus MoJekyn. I'omonoru. I'omonornueckuii psa.

H3omepust u u3oMepbl

3.2

[lonsatne o ¢QynkuuonansHoi rpynme. OpueHTanuoHHbIE 3(QeKTH

3aMECTUTEIIEN

3.3

HpeI[CTaBJ'ICHI/IC (6] KJ'IaCCI/I(bI/IKaI_[I/II/I OpraHN4YCCKHUX BCHICCTB. HOMCHKHaTypa
OpTraHU4YCCKUX COG[[I/IHGHI/If/'I (CI/ICTCMaTI/I‘-IGCKaH) U TPUBHUAJIBHBIC HAa3BAHUA

BaKHEHIIINX HpeHCTaBHTCHeﬁ KJIACCOB OPraHM4YCCKNX BCUICCTB

34

CBoOoHOpaUKaNbHBIE M HMOHHBI MeXaHu3Mbl peakuuu. lloHarue o

Hykieoduie u snekrpoduiie. [lpapuno MapkoBHukoBa. [IpaBuio 3aiinieBa

3.5

AJKaHBbI. XuMHUYECKHE CBONCTBA AJIKAHOB: raJOr€eHUpPOBaHHUE,
JErUIpUpOBaHUE, TEPMUUYECKOE paA3JIOKEHUE, KPEKUHI, HW30MEpHU3aLMs,
ropenue. llomydenne ankanoB. I[lukmoankansl. Crnernuduka CBOWCTB
[UKJIOAJIKAHOB C MajblM pa3MepoM LHKIA. Peakiuum NpucoeauHEHUS U

PAAUKAIBHOI'O 3aMCIICHU A

3.6

AJIKEHBI. XHUMHYECKUE CBOMCTBA: peakuu IIPUCOEIUHEHUS




(ranoreHupoBaHHe, TUAPUPOBAHME, TUAPOTaJIOreHUPOBAHUE, THUIpATALNUsA),
TOpPEHHUs, OKUCICHHUS U nosiuMepusanuu. [IpoMblnuieHHble U J1a00paTOpHbIE

CIIOCOOBI MOJIYYCHUS aJIKCHOB

3.7

Ankaguensl. XMMUYECKUE CBOMCTBA AJKaJAMECHOB: PEAKLMM IPUCOCINHEHUS
(ruapupoBaHue, ralorT€HUPOBAHKE), TOPEHUs U noaumepusanuu. [lonyuenue

AJIKaIUCHOB

3.8

AJIKUHBIL. Xumuueckue CBOMCTBA: peakuuu IIPUCOEINHEHMS
(ranoreHupoBaHHe, TUAPUPOBAHME, THApaTalMsl, TUAPOraJOreHUPOBAHUE)
KaK CIoco0 TIOJIydyeHUs MOJUMEpPOB U JIPYTHX IOJIE3HBIX IPOIYKTOB.
Peakiuun 3aMEILCHMUS. I'openue aueTusiIcHa KaK HUCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JUIA CBAPKM M PE3KH METaJUIOB.

[IpuMeHeHue aneTuiieHa

3.9

Apenbl. XUMHUYECKHE CBOMCTBa O€H30J7a: pEaKIUU AIEKTPOPUILHOTO
3aMelleHus, NMPUCOEIUHEHHS (THUAPUPOBaHUE, rajoreHupoBaHue). Peaknus
roperusi. OCOOEHHOCTH XUMHUECKUX CBOMCTB Toiyoua. [lonydenue Genzomna.
Oco0eHHOCTH XUMHUYECKMX CBOWCTB crTupoia. [lomummepusanus crupona.

Crioco0bI MOJTydeHUS ¥ IPUMEHEHUE apOMATHUECKHUX YTIIEBOAOPOIOB

3.10

Cnuptel. IlpeaenbHble OJHOATOMHBIE CHOUPTHL. XUMHUYECKHE CBOMCTBA:
B3aUMOJICCTBHE C HATpUeM Kak CIOco0 yCTAaHOBJIICHHS HAJIMYUA
THUIPOKCOTPYIIBI, C TaJOr€HOBOJOPOJAaMH KaK  CIIOCO0  TONydeHUs
pacTBOpHUTENEH, BHYTPU- W MEXKMOJEKYJsipHas Jeruapatanus. Peaxuus
ropenus. [lomyuenue sTaHona: peakuusi OpOXKEHHs TIIIOKO3bI, THIpATAUs
STWJICHA. OTUJICHTJIMKOIb M TJHIEPUH KaK MPEACTABUTENM TMPEIeTbHbIX

MHOI'0AaTOMHBIX CITUPTOB

3.11

®enon. XuMHu4ecKkre cBOcTBa (eHoa (peakuuu ¢ HaTPHEM, TUIPOKCHIOM

HaTpus, Opomom). [lonydyenne penona

3.12

ATbIIeTUIbL. XUMHUECKUE CBOMCTBA  TMpPEACIbHBIX  AJIbJACTHUIOB:
TUIPUPOBAHNE; KAUECTBEHHBIC PEAKIIMH HA KapOOHIWILHYIO TPYIIyY (peaKius
«cepebpsiHOTO  3epKaja», B3auMmojeicTBue ¢ ruapokcuaom wemu (ID).
[lonyyenue npenenbHbIX aNbJETHAOB: OKHCIEHHE CIHPTOB, T'HApaTalus
aleTnieHa. ALIETOH Kak MPEICTaBUTENb KETOHOB. OCOOEHHOCTH peaKIuH

OKHCJICHHA allICTOHA

3.13

KapOoHOBBIC KUCIOTBI. XUMUYECKUE CBOMCTBA MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XWUMHUYECKUX CBOWMCTB MYpPaBbUHOMN
kuciotel. [lomydyeHue mnpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT:
OKHCIICHUE aJKAHOB, AJKEHOB, NEPBUYHBIX CIIUPTOB, ajbJEru0B. Briciine

NpeaAcCIbHBIC U HCIIPECACIbHLBIC Kap6OHOBBIe KHCJIOTHI




3.14

Cnoxnble 3¢upsl u xupbl. CrocoObl TONYYEHHS CIOXKHBIX A(PHUPOB.
OOparumocTh peakuuu stepudukanuu. IIpumeHeHne ciIoXHbIX (PUPOB B
NUILEBOH U nap(pOMepHO NMPOMBIIUIEHHOCTH. JKUpPbI KaK CIIOKHBIE 3(HUPHI
TJIMIEpUHA U BBICIINX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBA KHUPOB:
THJIPUPOBAHUE, OKUCICHHE. | MAPOIN3, WM OMBUICHHE, JKUPOB KaK CIIOCO0
IPOMBIIIJICHHOTO IOJyYeHHsI COJie BbICIIMX KapOOHOBBIX KHCIOT. MbLia

KakK COJIM BBICIIHUX Kap6OHOBBIX KHCJIOT

3.15

XVMMHYECKHE CBOMCTBA TIUIIOKO3Bl: PEAKIMH C Y4YaCTHEM CIHMPTOBBIX U
aJbJIETUIHON TPyl M MOJIOYHOKHCIIOE OpoxeHue. [IpuMeHeHue IioKo3sl,
e¢ 3HAUYCHHE B JKU3HEIEATENBHOCTH OpraHmsma. Jlucaxapuibl: caxaposa,
MabTO3a. BoccTaHaBinuBarolmue W HEBOCCTAHABIMBAIOLIME IUCAXapUABL.
I'mppomus nucaxapunos. Ilonmcaxapuasl: kKpaxmai, riukoreH. CrTpoeHue
MaKpOMOJIEKYJI Kpaxmajla, TJIMKOT€Ha M LEJUII0NI03bl. Pu3nyeckue CBOMCTBA
KpaxMajga M LeJUI0I03bl. XMMHMYECKHE CBOMCTBA Kpaxmaja: I'MIpOJIu3,
KaueCTBEHHasl peakuus C HOAOM. XHMMHYECKHE CBOMICTBA LIEJUIFOJIO3BI:
THJIPONIN3, ToslydyeHue 3(upoB Lemnono3bl. [loHsATHE 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHbIN MIENK)

3.16

AMuHBL. AMHMHBI KaK OpraHMYECKHME OCHOBAHMS: PpEAKUMH C BOJIOH,
KHCJIOTAaMH, PEaKIUs ropeHusl. AHIWINH KaK MPeACTaBUTEIb apOMaTUUECKUX
aMUHOB. XHMMHUYCCKHE CBOIMCTBA aHUJIMHA: B3aHMMOJICHCTBHE C KHCJIOTaMHU,
OpoMmHOIi BoAOH, okuciienue. [lonydyeHne aMHHOB alKUIMPOBAaHMEM aMMHaKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITICBOAOPOJA0OB

3.17

AMUHOKHCIIOTBHI U O€IKU. AMHUHOKHMCIOTHI KaK aM(OTepHble OpraHMYecKue
coeauHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, 00Opa3yromue 0enku. XUMHYECKHe
cBOiicTBa O€NKOB: THIPOJM3, JACHATypalus, KayeCTBEHHbIC (1IBETHbIE)

peakuuu Ha OeIKu

3.18

CrpoeHue U CTPyKTypa MOJHUMEPOB. 3aBUCUMOCTb CBOMCTB MOJMMEPOB OT
cTpoeHust MoJieKyd. OCHOBHBIE CITOCOOBI TOTYYEHHUSI BEICOKOMOJICKYIISIPHBIX
COEMHEHUI: peakuuu HOJMMEPHU3aLIH u MOJIMKOH/ICHCALIUH.

Knaccudukanus BoJokoH

3.19

NnenTudukanus opraHnyecKuX COeTMHCHUH. Perenne

OKCIICPUMCHTAJIbHBIX 3aa4 Ha paCliO3HABAHUEC OPIraHUYCCKHUX BCIICCTB

3.20

I'eneTnyeckas cBs3b MCKAY KIaCCaMH OPraHUYCCKUX COCI[I/IHGHI/Iﬁ

XUMHS U )KU3Hb

4.1

Xumus B MOBCEeIHEBHOW >ku3HU. [IpaBuna Ge3onacHoi pabOTHI C €IKUMH,

TOPHOYMMHU U TOKCUYHBIMU BCIICCTBAMH, CPCACTBAMU OBITOBOM XMMHH




4.2

XuMHsT U 340pOBbe. XHMHs B MEAMIMHE. XUMHSA U CEIbCKOE XO3AKCTBO.
XuMus B IPOMBINUIEHHOCTH. XUMMsI M SHEPreTUKA: IPUPOAHBIN U MOIYTHBIN
HeTAHOW Ta3bl, HUX cocTaB U wucnoiap3oBaHue. CoctaB HepTH U €&

nepepaboTka (MPUPOIHBIE UCTOYHUKH YTIIEBOIOPOIOB)

4.3

XuMust 1 3Kosorust. XMMHUYECKOE 3arps3HEHHUE OKPYKAIOIIEH Cpeibl U ero
nocienctsust. OxpaHa rugpocgepsbl, MouBbl, aTMocdepbl, Gprops! U GayHbI OT
XHUMHYEeCKOro 3arpsisHeHus. [IpoOiema OTX0HOB M MOOOYHBIX MPOTYKTOB.

AHBTepHaTI/IBHBIC HCTOYHUKH SHCPIruu

44

OO6mme TpeACTaBICHHS O MPOMBIIUICHHBIX  CIOCO0axX  MOJMYy4YEHUS
XUMHYECKMX BEUICCTB (HAa TMpHMEpe NPOHM3BOJCTBA aMMMAaKa, CEPHOM
kucinoTel). Yé€pras wu 1uBertHas MeTtawryprus. CTEKIIO M CHIIMKATHAs
MPOMBINUICHHOCTh. [IpoMbIliuieHHass opranudeckas Xwumus. CuIpbE IS

OpFaHH‘{eCKOﬁ IMPOMBIIIJICHHOCTH

Tunel pac4€THBIX 3a/1a4

5.1

Pacuérer macchl BemecTBa mii 00bEMa Ta30B IO U3BECTHOMY KOJIMYECTBY

BCIICCTBA, MaCCC NN O6’LéMy OIHOT'0 U3 YUACTBYIOIINUX B PCAKIIUH BCUICCTB

52

Pacuérsl TemnoBoro s dexra peakuuu

53

Pacuérbl 00BEMHBIX OTHOIICHHH ra30B MPU XUMHUYECKUX PEaAKITUAX

54

Pacuérsl macchl (00bEMa, KOIMUYECTBA BEIIECTBA) IPOAYKTOB PEAKIIUH,

C€CJIM OJHO M3 BCIICCTB JaHO B H30BITKE (I/IMeeT HpI/IMCCI/I)

5.5

Pacuérer MmaccoBoii miM 00BEMHOM JJOIH BBIX0/1a TIPOTYKTA PEAKIIUN OT

TCOPECTUYCCKH BO3MOKHOI'O

5.6

Pacuérer maccel (00b€Ma, KOTMYECTBA BEUIECTBA) MPOIYKTA PEAKIIUU, €CITH
OJIHO U3 BEIIIECTB JIaHO B BHUJIC PACTBOPA C ONPEICIEHHON MaCCOBOM JTOJICH

paCTBOpéHHOFO BCIICCTBA

5.7

Pacu€Thl ¢ ncnonap30BaHMEM IOHATHI «MaccoBas AO0JI», «MOJISIPHAA

KOHOCHTpanus», «paCTBOPUMOCTL»

5.8

HaXO)K,I[CHI/Ie MOHeKyHHpHOﬁ (bOpMy.TIBI OpraHU4YCCKOIro BCUICCTBAa I10 €ro
IIJIOTHOCTHU U MaCCOBBIM JOJISIM 3JICMCHTOB, BXOOAIIINUX B €I'0 COCTaB, UJIN I10

IIPOJTYKTaM CrOpPaHUs

YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA




METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



