oe obuieoGpasoBatesnbHOe yuperieHie
oGuieoGpaosatenbias wkona Nol




HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpa3oBaTeabHOM IPOrpaMMBbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMUMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO  JIJIst
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamme mno XMMHM Ha3Hau€HUE TNpeaMeTa «XHUMHUS» MOJydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOTMOJIATaroIIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpOoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTeNIbHBIX JIOCTHKEHUH OOydarommxcs B
pamMKax HTOTOBOM arrectaud B (OpMe E€AHMHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4yeHUsT B paMKax OTAEIbHBIX mpoduiei, mnpeaycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS YYEOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LEJICH U 3aa4 U3ydeHHUs IpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJAEPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETA.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHUs y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIIIyOJIEHHOTO YpOBHEM B cUCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BHIOPABIIMX ONpPenenEéHHbIN npoduiib
oOy4eHMsl, B TOM YUCJIE C TIEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CpPEAHETO 00IIero o00pa3oBaHMS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHnn noaxon0B K 0TOOPY UM CTPYKTYPHOU
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHS» COCTaBJISET COBOKYHNHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs IpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKONM KHMHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX MPOLIECCaX U ANEKTPOIU3E PACILIABOB U PACTBOPOB BEILLIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEeT TO, YTO Ha COJepkKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYECKOro mnpoguis 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHbl COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonornyeckoro npoduiast OOJIBIINI yAENbHbIM Bec OyleT MMETh OpraHudecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIEBOJbI, HYKJIECHHOBBIC
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mnumane ¢GopMHpoBaHHMS OCHOB HAy4YHOIO MHUPOBO33PEHHS, OCBOEHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTby», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MaTepUaJIbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MacCHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



XMMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
HAYYHBIX MPUHIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MMOHUMaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
POTHO3UPOBAHMSI SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
TPaMOTHOTO pelIeHUs MPoOJIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHHUS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, MHCIIOJIb30BAaHMEM U  IepepabOTKon
BEIIECTB;

e yIyOJIeHWEe TPEACTAaBICHUA O  HAyYHBIX METOoJax IO3HaHHS,
HEOOXOJUMBIX Ji NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCA B MHUPE
BEUIECTB U OOBACHEHUS XUMHYECKHX SBJICHUH, HMEIOLUUX MECTO B
IpUpOJIe, B MPAKTUYECKOM IEATETHPHOCTH U MMOBCEAHEBHON YKU3HHU.

B mnnane peamuzanuu mepBOOYEPEIHBIX BOCIHUTATEIBHBIX M PAa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHCTEMBbI CpeIHEro oOmero oOpa3oBaHUsA NPHU W3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0 — aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

e BOCHHUTaHME YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBJICHHUW TPHUPOJIBI,
YBOXEHHUS K TPOLECCY TBOPYECTBA B OOJACTH TEOPETUUYECKUX M
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTUE MOTHBALIMK K OOYYEHHIO M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  yCBOGHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX M TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opMHpOBaHHE YMEHMI U HAaBBIKOB PAa3yMHOTO MPHUPOIOIOJIb30BAHMS,
pa3BHUTHE YKOJIOTHUYECKOHN KyIbTYphI, MPUOOPETEHNE OTMBITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4nciao 4acoB, MPEAYCMOTPEHHBIX A7 U3yYEHUs] XMMUU Ha yriyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEeNIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BaJleHTHbIE BO3MOXHOCTHM aToMa Yrjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CroOcoObl pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX COeAUHEHUN. MONeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenre o kiaccudukaiuu opraHudeckux BemiectB. [loHsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiacCU(UKALUS OPTaHUYECKUX peakiuil. OKUCIUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO MPEBPAIICHUIO OPTaHMYECKUX BEIIECTB NPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKLMi paJuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOreKCaH) HUKIoaNKaHOB. CrocoObl MONyuyeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONpsKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aJIKAIUECHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUWH  NPHUCOCAUHEHHs,  JUMEpHU3alUud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATYpa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM paguKalle, PEakUUH NPUCOEAUHEHUS, OKHCIEHHE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepuszanus ctupoaa. CrnocoObl NOIy4YEeHHS U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKH), PUDOPMUHT, THUPOIIHU3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENICHUs TaJoreHa Ha TUJIPOKCOTPYIILY, HUTPOrPYINy, UIHAHOTPYMIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMpPU CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOAHON BOJBI, pacTBOpa MEpPMaHraHaTa KaJlus, B3aWMMOJICWCTBUE allETUIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonormueckuit psna, oOmas dopmyrna, H30MeEpus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHMYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHue o MeXxaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMeElIECHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HOMeHKJIaTypa. Du3MUEeCKHUEe CBOMCTBA allbJIETUAOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NIPEJENIbHBIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKAMM, PEAKIUU C YYaCTHEM YIJIEBOJAOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MNaJbMUTHHOBAsA, OJEHHOBas, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxsble 3¢upbl. ['oMonoruueckuil psna, oOwmas Gopmysia, u3oMepus u
HOMEHKJNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeNeNbHbIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

Mp114 KaK CONTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusuyeckne CBOMCTBA M HaXOoXxAeHHE B npupoje. POTOCUHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMEe U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIKOJIO03bl. XHWMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC pPEaKIMM Ha albJAeTHbl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAJbHBIX 3adad 1Mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIePBUYHBbIC, BTOPHYHBIC M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TpPEACTaBUTEIbL aMHHOB apomaTuyeckoro psjaa. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonorndeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYEeHHUs BEHIECTB W HMX IPEBpallCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS.

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



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble wmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIALIME OJIMMEPBI, OMOpa3iaraeMble OJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsIpHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIUM HCXOJHBIX BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIHUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUNOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEJIUYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTE3, IBIXaHWE, OEJIKH, YIJIEBOABI, JKUPHI, HYKIEUHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NMEPUOIUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akona /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOM CBsA3U. KparHeie CBs3u. BomgopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEIMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpuctammoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPALICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiuu. XuMHUueckoe paBHoBecue. KoHctanTa
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CuiibHble U cia0ble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnuTenb W BOCCTaHOBUTENb. Ilpomecchl OKHUCIEHHSI YW BOCCTaHOBJIEHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHWE TMEPOKCUIAa BOJAOPOJAa B MPUCYTCTBUM KaTalM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMHUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxkHeunie KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHble W TMPOMBIIIUICHHBIE CTIOCOOBI TIOTyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. Haxoxnenue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnenue B mpupoje, CrnocoObl MONydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusnyeckue M XUMHUYECKHE CBOMCTBA TIPOCTBHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKHU. IIpriMeHeHre MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeTtamioB B [leproandeckol CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJIOB: TUAPOMETAILTYPTHS, MUPOMETATTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE MPOCTHIX BEIIECTB U UX COECTUHEHUH.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCH/IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [I[puMmenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEHHME KOJUIeKIMH «MeTauibl W CIUIaBb», B3aWMOJIECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THAPOKCHUIOB AIIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTHA yenoBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUS! BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
UCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEILCKOM X03icTBe. OpraHndyecKre 1 MUHEpaIbHbIE yI00pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WU O0OBEMY OJTHOTO W3 YYACTBYIOIIUX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEM PpPAcCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKkorM xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KiacCU(PUKaIus, MePpUOIUNIHOCTh, HAOIIOICHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TElO, O0OBEM, arperaTHOE COCTOSIHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMble, TOTUIMBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIILIIJIEHHOCT, MIPOM3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTD, HaAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

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

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPyAa YYEHBIX U IPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YY4ETOM OCO3HAHMSI NOCIIECICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN M HENPUITHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAaNPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00Pa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOAUMOCTH WCIIOJIb30BAHUS JOCTIDKEHUW XUMHH  JISI
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH U BaXXHOW pOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/ia U AKOJOTUYECKH KOM(OPTHOM KU3HH KAXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JeiaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJZla B pa3iU4HbIX cdepax mpodhecCHoHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0oBaHUE, HAOTIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIOJIb30BATh OCBOCHHBIE

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

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

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

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUUS B pPacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHE XUMHUYECKOU



peaKkiuu — MpU PEIICHUU Y4eOHBIX IO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEIIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJITATOB UCCIICIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PpEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IU4YHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHaTu3upoBaTh WHOOPMAIUIO PA3IMYHBIX BUAOB U (HOpM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T  BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

NpuoOpeTaTh OMNBIT HCMOJAb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BAaTh HAyYHBIA S3BIK B KadeCTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS MO3ULUNA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIECNOBATCIIbCKUX 3aj]ad, BBIOMpaTh HamboJjee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ybTaThl OCBOSHUS MTPOTPAMMBI 110 XUMUH Ha YITyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa3oBaHUS BKIIOYAIOT CHEIU(PUIECKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHUM B PA3IMYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEAHUIIMHBI, CO3JaHUH HOBBIX MaTEpUaJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHHE  CUCTEMOM  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEphbl, T'OMOJIOTMYECKUU psii, TOMOJIOTH, YTJIEBOIOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpaLEHUs] HHEPrul NpHU XUMHUYECKMX pEeaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUW; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aHMHOM BIIMSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30MacCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NESTENIbHOCTH ~ YeJloBeKa, OOIMMX  HAay4YHbIX  NPHUHLUIAX  XUMHYECKOIrO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHIM,
YCTaHABJIMBAaTbUX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME IOHATHS IPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIB30BaTh XMMHUUYECKYI0 CUMBOJIMKY I COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIINUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca »dTUX peakluil, peakuuii HOHHOro oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpMHPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAIC)KHOCTh M3YYCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIICCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BeriectB A. M. BytiepoBa 1151 00bsSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPTaHUYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHUS MTPUMEHSATHOCHOBHBIE OTIEPAIIUHA MBICIIUTEIHLHOM
NEATETbHOCTH — aHAIW3 W CUHTE3, CPaBHEHHE, 000O0IIeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

chOpPMHUPOBAHHOCTh YMEHHH: TIPOBOJUTH PacU€Tbl MO0 XHUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BEMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepaboTKon
BEIIECTB, UCIIOJIb30BATHIIOYUYCHHBIE 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUUYECKUU DJKCIEPUMEHT (MOJyYeHHE W U3YYEHHE CBOMCTB OpPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpamieHus ¢ BeHIeCTBAMU M JIA0OPATOPHBIM OO0OpPYAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON HH(MOPMAITUHU B PA3TUIHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJM B OOECIEYEHUU YCTONYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUKM MHPOBO33PEHHUS W OOIIEeH KyJbTypbl 4YeElIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkyu, CKOPOCTh XUMUYECKON pEeaklMi, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TIPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHNN BAXKHEHIIIMX HEOPTraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIEHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 110 UX COCTABY, XUMUUYECKUE PEAKIINH 110 PA3IUYHBIM MIPU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XWMHYECKHX JJIEMEHTOB IEPBOr0O—YETBEPTOTrO MEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMUMHYECKUX JJIEMEHTOB M UX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIIHUTEIIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI HJIEKTPOHHOTO OajlaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB [IMHKA U aTIOMUHUS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOT0 PAaBHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue Hay4yHble MPUHIMIBI XUMHUYECKUX MPOU3BOJICTB; L€IeCO00pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (PEaIbHBIN U MBICJICHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJIIPHASl KOHIICHTPAIUs»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessli pacTBOPOB KHCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJIM BBIXOJA MPOIYKTa PEAKIMH; OOBEMHBIX OTHOIICHUIN
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBIO HWHIUKATOPOB, HM3YYCHUE BIUSHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueM, (HoOpMyIupoBaTh I€Jdb HUCCIACAOBAHUS, WPEICTABIATh B
paznu4HOi (opMe pe3yNbTaThl IKCIEPUMEHTA, AHATU3UPOBATH W OIEHUBATHHUX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBIIIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeacTBa MaccoBOM MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHAJTM3UPOBATHXUMUYECKYIO MH(OpMalnio, nepepadaThiBaThe€ U UCIOJIb30BATHB
COOTBETCTBUU c IIOCTABJICHHOU y4ueOHOMI 3a7a4en.
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4.1 AMUHBI. AMUHOKHUCIOTHI. benku 12 ngﬁfgﬁ?ﬁ}; 6947650
Hroro no pazgeny 12
Pa3zaea S.BbicokoMoJIeKy/JISIPHbIE COeIUHEHUSA

5.1 BricokoMonekynsipHbIe COSIMHEHUS 6 EEESSHZI;T:;Z?E/I; 6947650
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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

11 KJIACC

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
Pa3nen 1.TeopeTnyeckue 0CHOBbI XUMHU
Crtpoenue atoma. Ilepuoguyeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XMMUYCCKUX 9 bubmmorexa [JOK
' proi https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubmmoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
13 XUMIECKHAE peaKiit 19 L 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2.Heopranu4yeckasi Xumust
bubmmoteka IIOK
2.1 H 1 1
eMETALIE 3 3 https://m.edsoo.ru/2dd57f24
bubmmoreka IIOK
22 Merant 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pa3znen 3.Xumus v :Ku3Hb
31 Merto/1bl TO3HAHUS B XUMUU. XUMUS U 9 bubnuoteka [JOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Hroro 1o pasneny 9
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB IIO 102 4 8

[NPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie  IIpakTuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTeibHbIE PeCypChl
padoTshI padoTshI
IIpeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
1 MIPEACTABJICHUE O 1 bubmmorexa [JOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COETUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
nepojia (OCHOBHOE U
2 1}3]:)361))1(;[61(11{06 COCTOSTHWSI) 1 buGnuorexa [IOK
y ' https://m.edsoo.ru/Oce6fd4c
BaneHnTHble BO3BMOXHOCTH
aToma yriepojaa
Xumuyeckas CBsI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3 MexaHu3mMbl 00pa3oBaHUs 1 bubmorexa LOK
. p https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus
4 OpraHuYeCcKUX COeIUHEHNH A 1 bubmmorexa TIOK
P ' https://m.eds00.ru/9e595ch8
M. bytieposa
Buapl uzomepuu: cTpykTypHas,
5 MPOCTPAHCTBEHHAS. 1 bubmuoreka [IOK
OnekTpoHHBIE 3P PEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX



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

COE€IUHEHUN

[IpencraBnenue o
KJIacCU(UKALIUU U

6 CHUCTEMaTHYCCKas bubmmorexa [IOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BELIECTB

7 Knaccudukamnms peakiuii B bubnmnoreka HOK
OpraHUYeCKON XMMHUHU https://m.edsoo.ru/ba5706aa

3 CucreMaru3anus u 0000IIeHHE bubnunoreka LIOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH P,
obmras popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnunoreka LIOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

10 DOuU3nIecKre U XUMHUYECKHUE bubmmoteka IIOK
CBOICTBA aJIKaHOB https://m.edso0.ru/3137711c
HaxoxaeHnue aakaHoB B

11 npupoe. CriocoObl MoTyuyeHus brbmmorexa [JOK

https://m.edso0.ru/259b0a5b
Y IPUMCHEHUE AJIKAaHOB
[uknoankaHpl: o0mast
¢dbopMyIa, HOMEHKIIaTypa 1

12 M30MepHsl, 0COOEHHOCTH bubmuorexa [IOK
CTPOCHUS U XUMUYECKUX https://m.eds00.ru/156730d2
CBOMCTB, CIIOCOOBI IOJTyYEHUS U
MIPUMCHCHHE

13 Pemenue pacuéTHbIX 3a7a4 Ha bubmmorexa [JOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIPEJIEIICHUE MOJIEKYIIIPHOU
(bopMyJIbl OPraHUYECKOro
BEIIECTBA I10 MACCOBBIM JI0JIAM
aTOMOB 3JIEMEHTOB, BXOIAIIUX
B ero cocras. CucremaTusanus
1 000011IeHNe 3HAHUH 110 TeMe

AJIKEHBI: TOMOJIOTHYECKUH P,
obmrast popmyrna,
HOMEHKJIATypa, 3JIEKTPOHHOE U

bubnuoreka [{OK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKynl. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEPHS ATKCHOB
Ou3nyeckue 1 XUMHUIECKHE
15 cBoiicTBa ankeHoB. [IpaBuio bubmmorexa LIOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl TTOTy4eHHS U bubmuoreka [IOK
IIPUMEHEHHE aJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teMe "[lonydyenue sTuieHa u bubmmorexa LIOK
Vi T https://m.edsoo.ru/0941eed8
M3y4YEeHUE €ro CBONCTB
Pemenne pacuéTHbIX 3a7a4 Ha
18 oTmpeielICHUE MOJIEKYIIIPHOM bubnnorexa [JOK
(hopMyITBI OPTaHHUYECKOTO https://m.edsoo.ru/e9ea9921
BelIeCcTBa
AnKagueHsl: CONpsHKEHHBIE,
W30JIMpPOBaHHbIE,
bubnunorexa LIOK
19 KyMYJIUPOBaHHBIE.

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHUS

https://m.edso0.ru/04298c0a



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

XUMHUYECKUE CBOUCTBA

bubnunorexa LIOK

20 CONPSIKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d

91 CriocoOsI MoJTydeHus: U bubnmnoreka HOK
MIPUMEHEHUE AJIKATUECHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKHM AL,
obmas hopmyia,

99 HOMEHKJIaTypa, JIEKTPOHHOE U bubnmnoreka HOK
MPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYJI, (pr3muecKue
CBOMCTBA

23 XUMHYECKUE CBOMCTBA aJIKUHOB bubmmorexa [JOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIE peaknu Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

o5 CriocoObl nostyueHust u bubmmnoreka HOK
IIPUMEHEHHUE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3aga4d: pacu€rsl 1o

26 YPaBHEHHUIO XUMUYECKON brbmmorexa LIOK

https://m.edsoo.ru/5db8e526
peakuuu

97 Cucrematusanusa U 0000IIeHE
3HaHWH 10 TeMe
ApEeHbI: TOMOJIOTHYECKUH psifl,
obmas popmyna,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmuorexa [IOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edso0.ru/a92a7094
MoOJIeKYJ O€H30J1a U TOIyoa,
ux (Qu3nyecKre cBOMCTBa

29 XHWMHUYECKHE CBOWCTBA APEHOB: bubmuoteka [IOK



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

pCaKkuuu 3aMCIICHUA

https://m.edsoo.ru/ad44alae4d

XUMHUYECKUE CBOMCTBA APEHOB:

30 €KUY TPUCOCTUHCHUS bubmmorexa [TOK
peartl P A ’ https://m.edsoo.ru/a44alaed
OKHCJICHHE TOMOJIOrOB O€H30I1a

31 Oco0EHHOCTH XUMUYSCKUX bubnunorexa LIOK
CBOWCTB CTHUpOJIA https://m.edso00.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 HA
ONpeIEICHUE MOJIEKYIISIPHOU bubmmoreka [JOK

32
(GbOopMyIIbl OPraHuYecKoro https://m.edsoo.ru/53461a2c
BelIeCTBa

33 CriocoObl TTOTy4eHHs U bubmmoreka [JOK
IIPUMEHEHNE apeHOB https://m.eds00.ru/6f717d09
I'enetnueckas CBS3b MEKAY

34 pa3IUYHBIMU KJIacCaMu
YTJIEBOI0POIOB
Pacuétel 1o ypaBHEHUAM
XUMHUYECKHUX PEaKIIHi.

35
Cuctemaru3zanus u o0o0meHne
3HAHUM MO TeMe

36 IIpuponnsiit ra3. [lomyTHeie
He(TSAHBIE ra3bl

37 KaMeHHbIi yroyib 1 TpoayKTh bubnuotexa [JOK
€ro nepepadoTKu https://m.edso00.ru/69b3398b
Hed1b 1 cioco6sl e€

38 nepepadotku. [Ipumenenne bubmmorexa [JOK

Pep P https://m.edso00.ru/21f9de78

MIPOJYKTOB MepepaboTku HehTH

39 I'eneTnyeckas CBSI3b MEKAY

Pa3JIMIHBIMU KJIaCCaMU



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

YIIEBOJOPOIOB

40

41

42

43

["anoreHonpoun3BoIHBIC
YIJIEBOJIOPOIOB: AJIEKTPOHHOE
CTPOCHHE; PEaKIIMU 3aMEeIICHUSI
rajoreHa

[eiicTBue menoyei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
IHUTrajJoreHaaKaHoOB C MArHUEM
H IIUHKOM

Cucremaruzanusa 1 0000IIeHnE
3HaHWI 110 pa3aeny
"VrneBomopoasr"
KonTposbHas padboTa 1o Teme
"Yranesonopoast”

bub6nmmoreka [IOK
https://m.edsoo.ru/82b4d759

bubnuoreka [{OK
https://m.edsoo.ru/20e89f22

bubnunoreka LIOK
https://m.edso00.ru/95c9e298

44

45

[IpenenbHbIE OMHOATOMHBIE
CTIIHPTHI: TOMOJIOTHYECKHIA P,
ob1mas popmyna, CTpoeHue
MOJIEKYJI, U30Mepus,
HOMEHKJIaTypa,
kiaccupukanus, pusnyeckue
CBOMCTBA

XMMHUYECKUE CBOUCTBA

NpEACIIbHBIX OJHOATOMHBIX
CIIUPTOB

bubmmoteka IIOK
https://m.edsoo.ru/df04c5cd

but6mmorekxa [IOK
https://m.edsoo.ru/26ee34fe

46

CriocoOsl mostyueHus u
MPUMEHEHHE OJTHOATOMHBIX
CIIMPTOB

but6mmorekxa [IOK
https://m.eds00.ru/484100000000000



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

[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bubnunorexa LIOK

47
0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOICTB
MHOroaroMHsbI€ CIIMPTHI:

48 STUJICHTIIMKOJb U TIULEPUH, UX bubmmoreka [JOK
(bU3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
Crioco0pl mostyueHust u

49 MIPUMEHEHHE MHOTOATOMHBIX bubmmorexa [JOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHUE MOJIEKYIIbI,
50 (du3nyuecKkre CBOMCTBa bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
Tokcuunocth herona
bu6nmorexa LIOK
51 X i
HMIHCCKHE CBOHCTBA herona https://m.edsoo.ru/037ca5f9

59 CrniocoOsl monyueHus: u bubnmnorexa [JOK
IpUMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
ITpakTuyeckas pabora Ne 2.

53 Pemrenne skciepuMEHTAIBHBIX bubmmnoreka HOK
3ama4 no teme "CnupTtsl U https://m.edsoo.ru/fd0ced09
¢benomnsr"

54 Cucremaru3zanus u 00001IeHIE bubnuotexa [JOK
3HaHUH 110 TeMe https://m.edso0.ru/1810cb9b
AJBIETUIBI U KETOHBI:

AJIEKTPOHHOE CTPOCHUE
. bubnuotexa [JOK
55 KapOOHUJILHON TPYTIIbI;

TOMOJIOTHUYECKHE PSIBI, 00TIIast
dbopMmyna, nzomepus u

https://m.edsoo.ru/b139beaa



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

HOMEHKJIaTypa

ANbIeruasl 1 KETOHBI:

56 ¢du3nvecKkre CBOMCTBA; PEaKIIH bubamorexa LIOK
» peartt https://m.eds00.ru/c887425c
MIPUCOCANHCHUS
Peaknuu okuciienus u
57 KayeCTBEHHEBIE PEAKIIMHU bubmorexa LOK
P https://m.edsoo.ru/a393baad
aJIbJICTUI0B U KCTOHOB
CriocoOblI osryyeHus Bbu6moreka [JOK
58
abIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NPEEIbHBIC
59 KapOOHOBBIE KUCIIOTHI, Bbu6motreka [JOK
OCOOCHHOCTH CTPOCHHS UX https://m.edsoo.ru/fec0b113
MOJIEKYIT
H3omepus u HOMEHKIIaTypa
60 Ka 6050131)1)( KHCJIOT nyp bubmorexa LOK
P 7 https://m.eds00.ru/700cc87b
¢u3nueckue cBoiicTBa
XHMHUYECKHE CBOMCTBA
61 MpeAcIbHBIX OJHOOCHOBHEIX bubmorexa [JOK
pe g https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
OCcoOEHHOCTH CBOICTB
62 MYpPaBbUHOMN KUCIIOTBHI. bubmmnoreka HOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCOoOEHHOCTH CBOICTB:
HETNpeIeIbHBIX U
p but6mmorekxa [IOK
63 apOMaTHYECKUX KapOOHOBBIX,

JTUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.

https://m.eds00.ru/83a08773



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

[IpencraBuTenu BbICIINUX
KapOOHOBBIX KHUCJIOT

[TonsiTHE O IPOU3BOJHBIX

bub6nmmoreka [IOK

64
KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CriocoObl TTOTy4eHHS U
65 MIPUMEHEHHE KapOOHOBBIX bubmmorexa [IOK
P P https://m.edso0.ru/7c065c9d
KHCJIOT
CnoxxHbie A(OUpPHI:
TOMOJIOTHUYECKHH psiJi, oO1as bubnunoreka LIOK
66
dbopMmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 du3nyecknue U XUMUYCCKHE bubnunoreka LIOK
cBOlcTBa A(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIX 3a1a4: 10
YPaBHEHUIO XUMUYECKOMN
68 peaKIuu, Ha OTpeIelieHrue
MOJIEKYJISIPHOIN (pOpMYJIBI
OpPraHUYECKOTO BEIIEeCTBA
[IpakTuueckas padora Ne 3.
69 Pemenue skciepuMeHTAIbHBIX bubnmnorexa [JOK
3ama4 o teme "KapOoHoBbIe https://m.eds00.ru/486671fb
KUCIOTHI. CoXKHbIE 2PupbI"
JKupsl: ctpoenue, hu3ndecKue
70 i XI/I:MI/I'-IG(I:)KI/IG CBOEI)CTBa bubmorexa [JOK
https://m.edsoo.ru/al19c5b98
(runponus)
OcoOeHHOCTH CBOMCTB KHPOB,
bu6nunorexa LIOK
71 coJiepKalluX OCTaTKu

HCMIPCACIILHBIX JKUPHBIX

https://m.edso0.ru/b0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
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KucaoT. JKupsl B Ipupoie

MpbL1a Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX

bub6nmoreka [IOK

72 Moroniee aerictaue. Ilonsitue o
tee https://m.eds00.ru/3c566565
CHUHTETHYECKHNX MOIOIIHAX
cpencrax (CMC)
I'enernueckast cBA3b
73 YIJIEBOAOPOJOB U bu6nmorexa LIOK
KHUCJIOPOJCOAEPKAIINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEUIECTB
74 Pacué€rsl 10 ypaBHEHUAM
XUMUYECKUX PEaKIUi
Cucremaru3anus u 0000IICHIE bubnuorexa [IOK
75 .
3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTepucTruKa
76 YTJIEBOJIOB U Ki1accudukarus bubnmnoreka HOK
YTJIEeBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaxapu/bl)
MoHocaxapunsl: pu3mdeckre
77 CBOICTBa If Haxof C€HHE B bubmorexa LIOK
a https://m.edsoo.ru/b4bdda2d
IpUpoJie
[IpuMeHeHue III0KO3bI, €€
78 SHAYCHIE B bubnunorexa LIOK
https://m.edso0.ru/5e61122d
KU3ZHEIESITSIIbHOCTH OpraHu3Ma
Jucaxapupl: caxaposa,
79 MaJibT03a U JIaKTO03a. but6mmorekxa [IOK

Haxoxnenue B npupone u
MIPUMEHEHHE TUCaXapHIOB

https://m.edsoo.ru/eb0384e7



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

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIeKyJ, (pu3nyecKue u

bubnunorexa LIOK

80
XHUMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHUE
81 [TonsiTHE 00 UCKYCCTBEHHBIX Bu6mumoteka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 ONpeAEIICHUE JOJIM BbIX0/1a bubnnorexa [JOK
MPOAYKTa PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUICCKH BO3MOYKHOTO
83 CucremaTu3anus 1 00001IeHNE bubnnoreka [JOK
3HaHUU 1O pa3zieny https://m.edso0.ru/08d4364c
KonTponbnas pabora o teme
84 "Kucnopoacoaepxkariue bubmmorexa [JOK
POACOACPAAIL " https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHEHHS
AMUHBI: K1accuuKaIms,
CTPOEHUE MOJIEKYJI, 001IIast
85 bopmyna, uzomepus bubmorexa LOK
Py, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa U GU3NYECKUE
CBONCTBA
86 XHUMUYECKUE CBOMCTBA bu6mmoteka IIOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUIUH: CTPOCHUE aHWIIMHA,
87 O0COOCHHOCTH XUMHUYECKHIX bubmmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOWMCTB aHMJIMHA
CriocoObI ostyueHust u
bu6nunorexa LIOK
88 IpUMEHEeHHE aln(paTHYECKUX

AMHHOB

https://m.edso0.ru/eal38763



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

AMHUHOKHUCIIOTBI: HOMEHKJIATypa
u uzomepus, hpuznyecKue

bubnunorexa LIOK

89 cBorcTBa. OTIOEenbHBIE https://m.edsoo0.ru/d1773e80
MPEACTABUTENH 0.-aMUHOKHUCIIOT
XHUMHUYECKHE CBOMCTBA
AMHUHOKHCIIOT, HX
90 OHOJIOTHYECKOE 3HAUYCHHUC bubmorexa OK
https://m.edsoo.ru/77df705a
aMHHOKHUCIIOT. CHHTE3 B
THUAPOJIU3 TSN THIOB
01 benku kak npupoHbie Bbu6moteka [JOK
MOJTUMEPBI; CTPYKTYPBI OEJIKOB https://m.edso0.ru/429e9899
. bubmuoreka [IOK
92 XuUMHUYECKHE CBOMCTBA OEITKOB https://m.edsoo.ru/6237306d
A3zoTcoaepkaime
TeTEPOLUKINYECKIE
93 coequHeHus. HykinenHoBbIe bubmorexa HOK
https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosoruueckas poib
[IpakTuueckas padora Ne 4.
Pemenue skcriepuMeHTATEHBIX
94 3a/1a4 110 TeMe bubmorexa [JOK
https://m.edsoo.ru/8e3c02d1
"A3oTcoaepxaliue
OpraHu4ecKue coeauHeHus"
[IpakTuueckas padora Ne 5.
95 Pemrenne skcnepuMeHTaIBHBIX bu6muoreka [JOK
3aj7ad4 1o teme "Pacrno3naBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTUHEHHI"
96 KonTponbhas pabota no teme bubmuoteka [IOK

"A3oTcoaepKaiye

https://m.edsoo.ru/ce561bc7



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

OpraHu4eckue coenHeHus"

OCHOBHBIE TIOHATHUS XUMHH
BBICOKOMOJIEKYJISIPHBIX

bub6nmoreka [IOK

7 7 1
9 COCHUICHIH 1 METOJBL HX https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEPHU3aLHs U
MOJIUKOHIEHCALUS
98 IInactmaccel. YTtunuzanus u 1 bubmuorexa [JOK
nepepaboTKa IIacTuKa https://m.edsoo.ru/82242e0f
DmacToMepEl: HATYPAIbLHBII
99 CI/IHTeTI/Iqei:KI/Ie Kay ; u 1 buGnuorexa [IOK
yHyRa. https://m.eds00.ru/246103ec
Pesnna
Boisiokna: HarypanbHbIE,
HCKYCCTBEHHBIE,
100 cuHrernueckue. [Tomumepsl 1 buGnuorexa [IOK
) P https://m.eds00.ru/5963a601
CIIEUAJIFHOr0 Ha3HAYEHUSL.
I'KP
[IpakTnueckas padorta Ne 6.
101 Perenne skciepUMEHTAIBHBIX 1 bubmmnoreka [HOK
3aga4 no treMe "Pacmo3HaBanue https://m.edsoo.ru/3aebd77a
IJIaCTMAacC U BOJIOKOH"
O0001IeHre 1 CUCTEMAaTU3 AU
102 M3y4YEHHOT0 MaTepHalla 1o Teme 1 bubmmnoreka HOK
"BblcoKOMONEKyYIIIpHBIE https://m.edsoo.ru/6a22b1e8
coequHeHusa"
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KonTpoasu
ble padoThI

IIpakTHyeck
ue padoTsl

Jara
H3y4YeHH
s

JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
pecypcsbl

Atom. CocTaB aTOMHBIX
anep. XUMUYECKUI
syeMeHnT. Y30TOonb!

CTpOGHI/IC QJICKTPOHHBIX
00o0I04U€eK aTOMOB,
KBaHTOBBIC YHCJIa

Knaccudukanms
XUMHYECKHX 3JIEMECHTOB
(s-, p-, d-, f-omementsr)
Pacnpenenenue
JIIEKTPOHOB T10
aATOMHBIM OpPOUTAIISAM

bubnmoreka [{OK https://m.edsoo.ru/59c112ee

bubmuoreka [{OK https://m.edsoo.ru/b4d9fffa

bubmuoreka [{OK https://m.edsoo.ru/61294af9

bubmuoreka [{OK https://m.edsoo.ru/f5f750fe

ONEeKTPOHHBIE
KOH(UTypalu aToMOB
DIIEMEHTOB B OCHOBHOM
U BO30YXAEHHOM
COCTOSIHUU

bubnuoteka [{OK https://m.edsoo.ru/8149e846

DIIEKTPOHHBIE
KOH(UTypal HOHOB.
DJIEKTPOOTPHUIIATETBLHOC
Th

bubnmuoteka [{OK https://m.edsoo.ru/a0764b24

[Teproanueckuii 3aKoH
u [lepuonnueckas

bubnuoteka [{OK https://m.edsoo.ru/16957c01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01

10

11

CHCTEMa XUMHUYECKUX
snemenToB 1. U.
MeHneneeBa, CBI3b C
COBPEMEHHOM TeopueH
CTPOCHHSI aTOMOB

3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB
XHMHYECKHUX DJIEMEHTOB
U 00pa3yeMbIX UMH
IIPOCTBIX M CJIOKHBIX
BEIICCTB I10 TPYIIIaM U
nepuoaam
CucremMaruzaius u
000011IeHrE 3HAHU 110
TEME

Buner xumnuaeckoit
CBs3U. MeXaHu3MBbI
o0Opa3oBaHUs
KOBaJICHTHOM CBSI3H.
Bonoponnas cBA3b.
MeKMONEeKyIJIsIpHbIE
B3aNMOJICHCTBHSA

BanentHocTts u
BaJICHTHBIC
BO3MOXKHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C
X TEOMETPUIECKUM
CTPOEHUEM

bubnmuoreka [{OK https://m.edsoo.ru/f8468927

bubmuoreka [{OK https://m.edsoo.ru/8fad2942

bubmuoreka [{OK https://m.edsoo.ru/5a8072af

bubmuoteka [{OK https://m.edsoo.ru/3d2ca093



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093

12

IIpencraBnenus o
KOMILJIEKCHBIX
COEJMHEHUSX: COCTaB U
HOMEHKJIaTypa

bu6mmoreka LIOK https://m.edsoo.ru/8c66b12a

13

14

15

16

BemecrBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOT O
cTpoeHus. Tursl
KPUCTAJUIMYECKUX
PELIETOK U CBOMCTBA
BEILIECTB

ITonstue o JUCIICPCHBIX
CHUCTCMaAx.
Hpe,I[CTaBJ'IeHI/Ie 0
KOJUIOUMJHBIX PaCTBOpaAx

HcrtunanbIE pacTBOPSI:
HACBIILICHHBIE U
HEHACBIIICHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruapatsl

CrniocoObl BbIpaykeHUs
KOHIIEHTpPAIUH
pacTBOpOB

bubmuoreka [{OK https://m.edsoo.ru/e167635b

bubmuoreka L{OK https://m.edsoo.ru/da2c70e4

bubmuoreka [{OK https://m.edsoo.ru/e9ccdd8d

bubmuoreka [{OK https://m.edsoo.ru/328e653a

17

Pemenue 3agau ¢

HUCIIOIb30BaHUEM

MMOHATHH "MaccoBas

JIOJIS1 PACTBOPEHHOIO
"o

BeulecTsa', "MossipHas
KOHIeHTpauus"

bubnmoreka [{OK https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

18

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKHX
BEIICCTB

bu6mmoreka LIOK https://m.edsoo.ru/bf9e108d

19

Cucremarusaius u
000011IeHEe 3HAHU I10
TEME

bubnmoreka [{OK https://m.edsoo.ru/8d2c6a3a

20

21

KonTtponpsHas pabora o
temaM "CtpoeHue
aroma. [lepuoanueckuit
3aKkoH U llepuonnyeckas
CHUCTEMa XMMUYECKUX
sneMeHToB /[. H.
Menpeneena",
"CTpoeHue BellecTBa.
MHoroob6pasue
BelecTB"

Knaccudukanus
XUMUYECKHUX PEaKLUi B
HEOPraHUYECKOU U
OPraHU4YEeCKON XUMHH.
3aKOH COXpaHEeHUs
MacChl BEIIECTB; 3aKOH
COXpaHEHUS U
MIpEBpAICHUS YHEPTUU
MPU XUMHYECKUX
peakumsx

bubnuoreka I{OK https://m.edsoo.ru/70a60aa4

bubnuoteka [{OK https://m.edsoo.ru/6335cdd2

22

TemoBsie 3¢ hexTs
XAMHYECKHUX PEaKIUM.

bubmuoteka [{OK https://m.edsoo.ru/d1db86da



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da

TepMoxumMuueckue
YpaBHEHUS

23

Breraucnenus mo
YpaBHEHUSIM
XUMHUYECKHUX pEeaKUui U
TEPMOXUMHYECKUM
ypaBHEHUSIM

bubnmoreka [{OK https://m.edsoo.ru/87b13954

24

CKOpOCTh XMMHUYECKOI
peakuu, e€
3aBHCUMOCTH OT
pa3u4YHbIX (HaKTOPOB.
Karanus n
KaTaJn3aTophI

25

26

27

28

T'oMoreHHbie u
reTePOTrCHHBIE PEAKLINHT

[TpakTuueckas pabota
Ne 1 mo reme "Bimsanue
pa3IUYHbIX (PaKTOPOB
Ha CKOPOCTh
XUMHUYECKON peakiun"

Obparumsie u
HeoOpaTUMBbIE peakLUu.
XHUMHUYECKOe
paBHOBecHe

[IpakTuyeckas pabora
Ne 2 mo Teme "BnusHue
pa3IUYHbBIX (PaKTOPOB
Ha MOJIOKEHUE
XHUMHUYECKOTO

bubnuoteka [{OK https://m.edsoo.ru/1facaldl

bubmuoreka [{OK https://m.edsoo.ru/30952f9b

bubmuoteka [{OK https://m.edsoo.ru/3bf34e17



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17

paBHOBeCHS"

29

30

DIEKTPOTUTHYCCKAS
nucconuanus. CHUIbHEBIC
U cialOble JIEKTPOJIHTHI.
CreneHp auccoyanuu

Honnoe npousBeneHue
Bo/bI. Cpesia BOJIHBIX
pacTBOpPOB.
Bonopoansrit
nokazatesb (pH)
pactBopa

bubnmoreka [{OK https://m.edsoo.ru/5f766bdf

bubnuoteka [JOK https://m.edsoo.ru/3966ca89

31

32

33

34

35

I'maponus cosneil.
Peaknnu, nporekaromue
B PacTBOpax
AJIEKTPOIUTOB

[TpakTrueckas pabota
Ne 3 mo Teme
"XUMHUECKHE pEeaKIIun
B pacTBOpax
AJIEKTPOIUTOR"

OKHUCIIMTENIHEHO-
BOCCTAHOBUTEILHEIE
peakuun. Baxueiimme
OKHUCJIUTENH U
BOCCTAHOBUTEIIN

MeToa 31eKTPOHHOTO
(97IEKTOHHO-MOHHOT0)
OanmaHca

DNEKTPOIN3 PAaCTBOPOB

bubnuoteka [{OK https://m.edsoo.ru/09d5a9bd

bubnuoteka [{OK https://m.edsoo.ru/2e3daeb0

bubmuoteka [{OK https://m.edsoo.ru/56226060

bubnuoteka [{OK https://m.edsoo.ru/fb691387

bubmuoreka I{OK https://m.edsoo.ru/93fb97d2



https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2

" pacCIljiaBOB BCUICCTB

36

37

Penrenue 3anau
pa3JInYHBIX TUIIOB

Penrtenue 3amau
Pa3IMYHBIX THUIIOB

bubnmoreka [{OK https://m.edsoo.ru/5a859d16

bu6mmoreka LIOK https://m.edsoo.ru/5afa265d

38

Cucremarusanums U
000011IeHE 3HAHUI 10
TeMe "XHUMHYSCKHE
peakun"

bubnmoreka [{OK https://m.edsoo.ru/c161eb85

39

KonTtponpsHas pabora o
Teme "XuMudeckue
peakuun"

bubnuoteka L{OK https://m.edsoo.ru/a8a0a930

40

41

42

[Tonoxenue
HEMETaJIOB B
Ilepronnueckon
CHUCTEME XUMUYECKUX
anemenTtoB Jl. U.
Menaeneesa u
0COOEHHOCTH CTPOCHMS
ux aToMoB. Pu3nueckue
CBOMCTBA HEMETAJIJIOB

Annorponust
HEMEeTaJJIOB (Ha
npuMepe KUCIopoa,
cepsl, pocdopa u
yriepoja)

Bonopoxa: nonyuenue,
duznueckue u
XHMHYECKHE CBOICTBA.

bubnuoteka [{OK https://m.edsoo.ru/8ca2dcad

bubnmoreka [{OK https://m.edsoo.ru/ef92c91c

bubmuorexa I{OK https://m.edsoo.ru/0aa8f613



https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613

I'mapunet

43

["anoreHsl: HaxXOXICHHUE
B IIPUPOJIC, CIIOCOOBI
MOJTy4eHUS,
dusnueckue u
XUMHYECKHUE CBOMCTBA

bubnmoreka [{OK https://m.edsoo.ru/4e223795

44

45

["ajioreHoBOIOPOBI.
Baxwuerimmue
KHCIJIOPOJCOAEpKALINE
COEJIMHEHUS TaJIOTEHOB
JlaGopaTopHbie 1
MPOMBILUICHHbIE
CIO0COOBI IOJTyYEHUS
raJOreHoB.
[IpuMeHeHue ranoreHos
1 UX COECTMHESHUH

bubnuoteka [IOK https://m.edsoo.ru/6b3255e6

bubnuoteka L{OK https://m.edsoo.ru/6971aca4

46

[TpakTrueckas pabota
Ne 4. Pemenue
OKCIIEPUMEHTATHHBIX
3aJ1a4 10 TeME
"T"anoreusr"

bubnuoteka [{OK https://m.edsoo.ru/8b26fecd

47

Kucnopon:
n1abopaTopHbIe U
MIPOMBITIICHHBIE
CIOCOObI OTyYeHUS,
buznueckue u
XUMHUYECKHE CBOMCTBA.
O3oH. [Ipumenenune
KHCJIOPO/a U 030HA

bubmuoteka [{OK https://m.edsoo.ru/c8abc36a



https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a

48

OKcuibl U IEPOKCUIBI

bubnmoreka [{OK https://m.edsoo.ru/5c8816a0

49

50

51

Penrenue 3anau
pa3JInYHBIX TUIIOB

Cepa: Hax0XIECHUE B
MIPUPO/IE, CIIOCOOBI
MOJTYYCHHUS,
buzndeckue u
XUMHYECKHE CBOICTBA

CepoBojopos,
CynbhuIbI

bubnmoreka [{OK https://m.edsoo.ru/2b6d8b4b

bu6mmoreka LIOK https://m.edsoo.ru/46afael6

bubmuoreka [{OK https://m.edsoo.ru/7c875999

52

Kucnoponconepxaniue
COCIMHEHUS CEPBI.
OCco0EHHOCTH CBOICTB
CEPHOM KUCIIOTHI

bubnuoteka [{OK https://m.edsoo.ru/8cfa2548

53

[IpakTuueckas pabora
Ne 5. Pemienne
AKCTIEPUMEHTATBHBIX
3anad o teme "Cepa n
e€ coequHEeHM"

bubnuoteka [{OK https://m.edsoo.ru/Oafb05e4

54

A30T: HaXOXIECHUE B
pUPOJIE, CIIOCOOBI
MOJTy9YeHUS,
dusnueckue u
XUMHUYECKHE CBOMCTBA.
AMMHaK, HUTPUIBI

bubmuoteka [{OK https://m.edsoo.ru/badd2255

55

Kucnoponconep:xaire
COEIMHEHMS a30Ta.
Oco0EHHOCTH CBOICTB
a30THOM KHUCJIOTHI

bubmuoreka [TOK https://m.edsoo.ru/e2965afe



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe

56

[IpumeHenue a3ora u
€ro COSTUHEHUN.
A3O0THBIC yIOOpEHHUS

bu6mmoreka LIOK https://m.edsoo.ru/129f5059

S7

®dochop: HAXOKICHHUE B
PHUPOJIC, CIIOCOOBI
MOJTy4eHUS,
buzndeckue u
XUMHYECKHE CBOWMCTBA.
®dochuas u hochun

bubnmoreka [{OK https://m.edsoo.ru/9a6b43ec

58

Oxkcunst pocdopa,
docdopcoaepxkanime
kucioTel. Conu
(dhochopHON KHCIIOTHI

bubmuoreka [{OK https://m.edsoo.ru/c7a2d429

59

[Mpumenenne dpocdopa
Y €r0 COCIMHEHUM.
®dochopHbie ynoopeHust

bu6mmoteka LIOK https://m.edsoo.ru/a218070a

60

[TpakTrueckas pabota
Ne 6. Pemenue
BKCI'IepI/IMeHTaJ'IBHBIX
3a7a4 oo reMe "A30T u
docdop u ux
coequHeHuA"

bubnuoteka [{OK https://m.edsoo.ru/8175ac3f

61

Yraepoa: HaXOXKICHUE
B TIPUPOJIC,
AJUTOTPOITHBIE
Moau(UKAIIH;
duznueckue u
XHMHYECKHE CBOMCTBA,
MPUMEHEHUE

bubmuoteka [{OK https://m.edsoo.ru/leb19f9e



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e

62

Oxcup yriepozaa(ll),
okcup yraepoaa(lVv),
yroJibHasl KUCIIOTa  ¢é
conm

bu6mmoreka LIOK https://m.edsoo.ru/dba58adf

63

Pemenue 3amau
pa3JII/I‘-IHBIX TUIIOB

bubnmoreka [{OK https://m.edsoo.ru/6029b609

64

Kpemuuii: Haxox1eHre
B IIPHPOJIC, CIIOCOOBI
MOJTyYeHUS,
dusnueckue u
XUMHYECKHE CBOICTBA

bubnuoteka [JOK https://m.edsoo.ru/143558ab

65

66

67

Oxkcun kpemuus(1V),
KpPEMHHEBasK KMCIIOTa,
CHJTHKATHI

[IpumeHeHre KpeMHUs
1 €T0 COECIMHEHUH.
Crekilo, €ro noyiyueHue,
BUBI CTCKJIA

Pemenue 3amau
pa3IMYHBIX TUIIOB

bubnuoteka [{OK https://m.edsoo.ru/3170e7bl

bu6mmoreka [IOK
https://m.edsoo.ru/393cdacOhttps://m.edsoo.ru/5823
cefb

bubmuoreka [{OK https://m.edsoo.ru/b624f801

68

Cucrematuzanuus u
000011IeHre 3HAHUH I10
teMme "HemeTtaminr"

bubnuoteka [{OK https://m.edsoo.ru/6e864db5

69

70

KonTponbhas pabota no
teme "Hemeramaer"

AHanu3 pe3yibTaToB
KOHTPOJIbHOI paboThI,
KOPPEKIHs OMUO0K

bubmuoteka [{OK https://m.edsoo.ru/d0484c76

bubmuorexa [{OK https://m.edsoo.ru/2b7e9510



https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510

71

72

73

IIonoxeHne MeTaJIoB B
ITepuoanueckoit
CHCTEME XMMHYECKUX
DJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UEK
aTOMOB METAJLJIOB

OO6mue puzndeckue
CBOIiCTBa METAJIOB.
[IpumeHeHne MeTaIoB
B OBITY U TEXHUKE

CriaBbl METaIIOB.
Koppo3us metanios

bu6mmoreka LIOK https://m.edso0o.ru/9839c16¢

bubmuoreka [{OK https://m.edsoo.ru/51dac9d3

bubmuoreka [{OK https://m.edsoo.ru/42b872e3

74

75

76

Pemenue 3amau
pa3JII/I‘~IHI>IX THUIIOB

DNEKTPOXUMHUYECKUM
P HAIPSKCHUI
MmeTtauioB. O0mue
CIO0COOBI OTyYeHUs
METaJIJIOB

OO1mras xapakTepuCcTHKa
MeTaiioB |A-Tpymrbl
ITepuoanueckoit
CUCTEMbl XMMHUYECKUX
anemeHToB. Hatpuii n
KQJIN{: MTOTy4YEHUE,
duznueckue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE IIPOCTBIX

bubnuoteka [JOK https://m.edsoo.ru/e3de37b6

bubnuoteka [{OK https://m.edsoo.ru/94eb377a

bubmuoteka [{OK https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

BEIIECTB U UX
COCIMHEHUN

77

78

79

80

81

OO0mast xapakTepuCTHKA
MmeTaiioB ||A-rpymisl
Ileproanueckon
CUCTEMbBI XUMHUYECKUX
3J€MEHTOB. Maruuii u
KaJbIUi: OTy4YeHHeE,
buzndeckue u
XUMHYECKHE CBOICTBA,
MIPUMEHEHUE TIPOCTHIX
BEIICCTB U UX
COCIMHEHU I

JXéctkocTh BOABI U
croco0sbl e€ ycTpaHeHus

ATIOMUHUI:
HOJIy4YeHHeE,
¢dusnueckue u
XUMHUYECKHE CBOMCTBA,
IpUMEHEeHHe

AmMpoTtepHble cBOHCTBa
OKCHJA U THJIPOKCHIA
AIIOMHUHMS,
TUAPOKCOKOMILIEKCHI
AITIOMHUHMUS, UX
pUMEHEHNE

Pemenue 3amau
pPa3IMYHBIX TUIIOB

bubmuoreka [{OK https://m.edsoo.ru/7c3e49c0

bubnuoreka [{OK https://m.edsoo.ru/c74bfaed

bubmuoteka [{OK https://m.edsoo.ru/0e79b266

bubnmoreka [{OK https://m.edsoo.ru/5d12d318

82

[TpakTnueckas padota

bubnmuoteka [{OK https://m.edsoo.ru/27a4af43



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43

83

84

85

86

87

Ne 7. Pemienue
AKCTICPUMECHTATBHBIX
3a7a4 10 TEME
"MeTaniasl TI1aBHBIX
noarpymnm"

OO01as xapakTepuCTHKA
METaJIOB ITOOOYHBIX
noarpynn (b-rpymm)
Ilepuoauueckoit
CHCTEMBI XMMUYECKHX
3JIEMECHTOB

dusznueckue u
XMMHYECKHE CBOMCTBA
Xpoma Hu €ro
COEIUHEHUH, NX
MIPUMEHEHUE

Baxneiiniue
COEIMHEHUS MapraHua.
[lepmanranar kanus,
€r0 OKHCIIUTEIIbHBIC
CBOMCTBa

dusznueckue u
XUMHYECKHE CBOMCTBA
JKeje3a U ero
COCIUHECHMI.
[Tonyuenune u
MIPUMEHEHHUE CILIABOB
JKenesa

duznueckue n

bubmuoreka [IOK https://m.edsoo.ru/610d7431

bubmuoreka I{OK https://m.edsoo.ru/9911bef3

bubmuoreka [{OK https://m.eds00.ru/039d69c8

bubnmoreka [{OK https://m.edsoo.ru/1b7f8741

bubmuoreka [{OK https://m.edsoo.ru/2bc0f954



https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954

XUMHYECKHE CBOUCTBA
MEIH U €€ COSIMHCHUM,
WX TIPUMCHEHHUE

88

89

90

duznueckue u
XUMHYECKHE CBOMCTBA
IIMHKA U €ro
COE€IUHEHUH, NX
MIpUMEHEHHE.

' apOKCOKOMILIEKCHI
IIMHKA

[IpakTnyeckas pabora
Ne 8. Pemenue
AKCTICPUMECHTATBHBIX
3a7a4 [10 TEME
"MeTaibl T000YHBIX
noarpynn"

Pemenue 3amau
pa3IMYHBIX THUIIOB

bu6mmoreka LIOK https://m.edsoo.ru/b1f2beal

bubmuoreka [{OK https://m.edsoo.ru/a6e352ea

bubmuoreka [{OK https://m.edsoo.ru/a8b83d83

91

0O00011eHNEe U
CHCTEMAaTHU3aLUS
M3y4EHHOTO MaTepHasa
mo TeMme "MeTamibr"

bubnuoreka [{OK https://m.edsoo.ru/e91fe975

92

93

94

KonTponbnas pabota no
teme "Meramibr"

AHanu3 pe3yiabTaToB
KOHTPOJIBHOU paboTHI,
KOPPEKIIHS OIMMO0K
Ponp xumuu B
obecreueHU

bubmuoteka [{OK https://m.edsoo.ru/83f63ea3

bubnmoreka [{OK https://m.edsoo.ru/9ebff2fd

bubmuoreka [{OK https://m.edsoo.ru/080fe1f0



https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

YCTOMYHBOTO Pa3BUTHUSA
yesoBedecTsa. [lonstue
0 Hay4HBIX METOJaX
MCCJICJOBAHMS BEILIECTB

95

96

97

Hay4nsle npuHIHAIIBL
OpraHu3anuu
XUMHUYECKOTO
IIPOU3BOJICTBA.
[TpoMbIIeHHBIE
CHOCOOBI MOTyYEHUS
BAKHEHILINX BELIECTB

XHUMHYECKOE
3arpsi3HEHUE
OKpY’Karollle cpepl U
€ro MocjaeICTBUSA
XuMus 1 310pOBbE
qea0BeKa.
JlekapcTBeHHBIE
cpencTaa

bubmuoreka [{OK https://m.edsoo.ru/2e45a44f

bubnuoreka [{OK https://m.edsoo.ru/9f11bf51

bubmuoreka [{OK https://m.edsoo.ru/a6552721

98

Xnmug imiy. Poab
XUMHHU B 00ecIeueHUH
MUIIEBOM
oe3omacuoctu. UKP

bubmuoreka [{OK https://m.edsoo.ru/1f7b5bd2

99

KocMmeTnueckue u
naphroMepHbIC
cpenctsa. beiToBas
XUMUS

bubmuoteka [{OK https://m.edsoo.ru/da42d5a9

100

XuMus B
CTPOUTEIHCTBE.

bubnmuoteka [{OK https://m.edsoo.ru/61e69003



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

Baxneimme
CTPOUTEIbHBIE U
KOHCTPYKIIMOHHbIE
MaTepUalIbl

XuUMUs B CETBCKOM
XO3SIICTBE.

101 Opraanyveckue u
MUHEpaJIbHbIC
ynobpeHus

bu6mmoreka LIOK https://m.edsoo.ru/fd39587d

CucreMarusaims u
102 0000111eHe 3HAHU T10
TEME

bu6mmoreka LIOK https://m.edsoo.ru/db979c70

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NMpPoBePSIEMOro
TpedoBaHus

1

11

1.2

IIpoBepsiemble TpeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTam
OCBOEHHS OCHOBHOIi 00pa30oBaTe/IbHON NPOrpaMMbl CpeIHero
o0mero odpasoBanus

BJ'Ia,Z[eHI/IC CHCTEeMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIIOJIATAIOIIUE TOHATHS (XUMHUYECKHI JIEMEHT, aTOM, H30TOIIHI,
JNEKTpOHHAsT 000JouKa aTtoma, S-, p-, d-3JeKTpPOHHBIE OpOUTAIN
aTOMOB, OCHOBHOE U BO30YX/IEHHOE COCTOSHHE aTOMa, HOH, MOJIEKYJIa,
BAICHTHOCTh,  JJIEKTPOOTPUIATEIILHOCTh,  CTENEHb  OKUCIICHUS,
XMMHUYECKast CBA3b (G- M T-CBA3b, KPAaTHBIC CBS3M), TMOPHIM3ALUS
aTOMHBIX OpOuTasel, KpucTaulMyeckas permérka, MoJjb, MOJISIpHas
Macca, MOJSIpHBIA 00BEM, MOJSpHAS KOHIIEHTPAIUS, PacTBOPEI
(MCTHHHBIE, UCTIEPCHBIE CHCTEMBI), KPUCTAUIOTHAPATHI, YIIIEPOIHBIN
cKeseT, (yHKIHMOHANbHAs TpyINa, pajukal, U30MEpbl, CTPYKTYpHas
¢dbopmyna, wu3omepuss  (CTpyKTypHas, TreoMeTpuueckas  (umc-,
TPAHCU30MEPHsI), TOMOJIOTUYECKHIA PSJl, TOMOJIOTH, YTIEBOIAOPOIHI,
KHUCJIOPOA- U a30TCOJepKalle COeAMHEHUS, OMOJIOTHYECKU aKTHBHBIE
BemiecTBa  (YrieBOJbl, KHMpBL, O€IKW), MOHOMEp, HOJIHMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS, KPEKUHT,
pUGOPMUHT,  THUNBl  XUMHYECKMX  peakuud  (OKHCIUTEIbHO-
BOCCTAHOBUTEIJIbHBIE, 3K30- U SHAOTEPMHUECKUE, PEAKIMH HOHHOTO
oOMEeHa, TOMO- M TeTepOreHHble, OOpaTUMble M HeoOpaTuMbIe),
pacTBOp,  OJEKTPOJUTHI,  HEIIIEKTPOIHTHI,  DJICKTPOIUTHYECKAS
JIMICCOTIMAIINS, CTENCHb JHCCOIMAINN, OKUCIUTENh, BOCCTAHOBUTEIb,
JIEKTPOJIM3,  CKOPOCTh  XMMHUYECKOH  peakluu, XHMHYECKOe

paBHOBECHE)

TEOPUU M 3aKOHBI (TEOpUS XUMHYECKOTO CTPOCHHSI OPTraHUYECKHX
BemiectB A.M. BytnepoBa, Teopus SJIEKTPOIUTHUECKON AUCCOIUAIIHIH,
[Tepunoamueckuit 3akon [I.1. MenneneeBa, 3aKk0H COXpaHEHUSI MACCHI),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3BIK XWMHH, MHPOBO33PEHUYCCKHE
3HaHHA, JCKaAIUC B OCHOBC IIOHUMAaHUA HpI/I‘II/IHHOCTI/I U CUCTEMHOCTH
XUMHNYCCKUX HBHGHHﬁ, COBpeMeHHbIe Hpe,Z[CTaBJIeHI/ISI 0 CTpOCHI/II/I

BEIIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

IpeaACTaBICHUA 0 MEXaHHU3Max XHUMHUYCCKHX peaKum?I,




TCPMOANHAMHUYCCKUX n KHHCTHYCCKHX 3aKOHOMCPHOCTSX ux

MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTCMAxX

1.4

1.5

(akToNOrMUecKUe CBEJIEHUS O CBOWMCTBAX, COCTaBe, MOJIYYECHUU U
0C30MaCHOM  WCIIONB30BAHUHM  BAKHEHIIMX  HEOPTaHUYECKUX U
OPTraHWYECKUX BEIIECTB B OBITY W NPAKTUYECKOH JESITCIBHOCTH

YelioBeKa
oO11rie Hay4HbIE TPUHIIUIIBI XUMUYECKOTO MPOU3BOICTBA (HA IPUMEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, MepepaboTKu

HedTH)

CpopMUpOBaHHOCTH YMEHHI BBISBIISTS:

2.1

2.2

XapaKTepHbIC TMPU3HAKH ¥ B3aWMOCBS3b W3YUYCHHBIX ITOHSATHH,
MPUMEHSTh COOTBETCTBYIOIIUE TIOHSATHS TPU OMUCAHUM CTPOCHUS U
CBOHCTB HCOPraHMYECKUX W OPraHMYECKMX BEIIECTB W HX
MpeBpaIICHU I

B3aUMOCBS3b XUMHUYECKHX 3HAHUHN C MOHATHIMH U MPEACTABICHUSIMU
JIPYTHX TPEIMETOB ISl 00JIee 0CO3HAHHOTO TIOHUMAHUS U OOBSICHCHHS

CYITHOCTHU MATCPUAJIBHOTO €AMHCTBA MUpPa

CpopMUpOBAaHHOCTH YMEHHS UCTIOJIb30BATh:

3.1

3.2

HaAanMCHOBAHUA XHUMHWYCCKUX COCI[I/IHGHI/Iﬁ MCKIAYHAPOAHOro COro3a
TeopeTqucxoﬁ 151 HpHKHaZ{HOﬁ XAMHU W TPUBHUAIBHBIC HA3BAHUA
BCIICCTB, OTHOCAMIUXCA K H3YUYCHHBIM KJIACCaM OpPTraHU4YCCKUX U

HEOPraHWYECKUX COCIUHEHUN
XUMHYECKYI0 CUMBOJIMKY ISl COCTaBIeHUS (OpMYINl HEOpraHMYECKHX
BEIIECTB,  MOJIGKYJISPHBIX W CTPYKTYPHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHN4YeCKUX BELIECTB

CopMHUpOBaHHOCTH YMEHHUS KIACCU(DUITMPOBATD:

4.1

HEOPraHM4YCCKUC BCIICCTBA, CAMOCTOATCIBHO BLI6HpaTB OCHOBAHHs H

KPUTCPHUU IJIA KJIaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHM4cCKHUC BEOIECTBA, CaMOCTOATEIIBHO BBI6I/IpaTL OCHOBAaHHs U

KPUTCPHUU IJIA KJIaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 pa3IMYHbIM MpPU3HAKaM (YUCIy U COCTaBY PEArUpPYIOIIUX BEILECTB,
TerioBoMy d3((deKTy peakiuy, W3MEHEHUIO CTENEeHEH OKUCIICHHS

2JIEMEHTOB, 0OPATUMOCTH PEAKIIUHY, YIACTHIO KaTaJu3aTopa)

ChopMupoBaHHOCTH  yMEHHSI  XapaKTepU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM M BO30YKJIEHHOM COCTOSTHUU) U HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 mepuonoB Ilepuognyeckoil cucTemsl

JI.. MenneneeBa U UX BAJICHTHBIE BO3MOKHOCTH, UCITOIb3Ys IOHATHUSA




S-, p-, 0-251eKTpOHHBIE OPOUTAIH, SHEPTETHUECKHE YPOBHH
ChopMupoBaHHOCTb YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTU HM3MEHEHMS
CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU COEIMHEHUH 110

IIEpUOIAM U I'PYIIIaM

ChopMUpOBaHHOCTE YMEHHUSI COCTABJIATH YpPaBHEHUS XUMHYECKHX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ MmoCcpcaACTBOM

COCTAaBJICHHSA 3JICKTPOHHOI'O 0anaHca 3TUX peaKHI/Iﬁ

7.2

7.3

8.1

8.2

10

YpaBHCHUA peaKHI/Iﬁ PAa3JIMYHBIX THIIOB; IIOJHBIC U COKpaHIéHHbIe
YpaBHCHUA peaKI_[I/Iﬁ HMOHHOTI'O O6M€Ha, yYuuThiBas YCIOBUS, IIPpHU

KOTOPBIX 3TH pC€aKMU UAYT JO KOHIIA

peakuuii THApPONu3a, peakiuil KoMIuieKcooOpa3oBaHus (Ha mpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )
CpopMHUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

Ha KOHKPCTHBIX IIPHMECPAX XadpaKTCp 3aBUCHUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCOUHCHHH OT KpaTHOCTH MW THUIIA
KOBAJICHTHOM CBS3U (G' )51 TE'CBSI3I/I), B3aMMHOI'O BJIMAHHUA aTOMOB H
TpyIIl aTOMOB B MOJICKYJIaX, a TAKXE OT ocoOeHHOCTEH peajm3anuun

PA3IIMYIHBIX MEXaHHU3MOB ITPOTCKAHW A peaKuHﬁ

XapaKTCPHBIC XUMHUYCCKUC CBOICTBa BEIIECTB COOTBCTCTBYHOIIIUMHU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

ChopMupoBaHHOCTh YMEHHS XapaKTepU30BaTh COCTaB M BaKHEUIINE
CBOMCTBa BEIIECTB, NMPUHAUICKAIIMUX K ONpPENENEHHBIM KilaccaM U
rpynnaM COEAUHEHHH (IIPOCThle BEIECTBA, OKCHAbI, THIPOKCHIIBI,
COJIM; YTJIEBOJIOPOJIBI, IPOCTHIE FUPHI, CIIUPTHI, PEHOIbI, alTbAETHIbI,
KETOHBI, KapOOHOBBIE KHUCIOTHI, CIOXKHBIE 3(DUPBI, KUPBI, YIIEBOMIDI,
aMHUHBI, aMUHOKHCIIOTBI, OEJIKN)

ChopMupoBaHHOCTh YMEHHS NPOBOAUTH PACUYETHI MO XUMHUYECKUM
¢bopMyliaM U ypaBHEHHUSM XUMHUYECKHX DPEAKIHI C HCIOJIb30BaHHUEM

(bHSI/I‘ICCKI/IX BCIINMYHUH:

10.1

Maccel (00BbEMa, KOJIMYECTBAa BeUIECTBAa) IMPOJYKTa peakluu, €clu
OJIHO M3 UCXOJHBIX BEUIECTB JIaHO B BHUJIE PACTBOPA C ONpPENEIEHHON
MaccoBOW J0Jie PAacTBOPEHHOTO BEUIECTBA WIIM JaHO B H30BITKE

(MMeeT mpuMecH )

10.2

MacCOBOH MM O0BEMHOM J10JTH, BBIX0/1a MTPOIYKTA PEAKIIUH

10.3

TeTI0BOTO 3¢ (deKTa peakiui




10.4

00BEMHBIX OTHOLLIEHUI T'a30B

10.5

10 HAXOKJCHUIO XUMUYECKOW (POpPMYIIBI BEIIecTBa

11

Bilanenue cuctemMoil 3HaHUN O METOJAX HAYYHOI'O IMO3HAHUS SIBJICHUN
IPUPOJBI, HCHIONb3YEeMBIX B €CTECTBEHHBIX HAayKaXx M YMEHHE
OPUMEHATh 3TU 3HAHUS NPU SKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIs1 OOBSICHEHUS! XUMUYECKUX SIBIICHUH, UMEIOIINX MECTO B
MPUPOJE, IPAKTUUECKON JEATEILHOCTH YEJIOBEKAa U B IOBCEAHEBHOM

KHU3HHU

12

13

14

15

ChopMupoBaHHOCTH yMEHHUSI TMPUMEHSATH (MCIIOJIB30BaTh) 3HAHHUS O
COCTaBE M CBOMCTBaxX BEILIECTB Ui SKCHEPUMEHTATIBHON MPOBEPKU
TUIIOTe3 OTHOCUTEIILHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
peakuuMidi W TPOrHO3MPOBAHMS BO3MOKHOCTEH HX OCYIIECTBIICHUS,
CUCTEMHBIC XMMUYICCKHE 3HAHUS I OOBSICHEHUS U TPOTHO3HPOBAHUS
SIBIICHHUM, MMEIOLINX €CTECTBEHHOHAYUHYIO TPUPOY; UISl HPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallUsX, CBA3aHHBIX C XUMHEH

ChopMupoBaHHOCTh YMEHUS INIAHUPOBATH M MPOBOJUTH XMMUYECKUNA
OKCTIEPUMEHT (TOJyYeHHEe U HM3YUYCHHE CBOWCTB HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIMH YTIEBOIAOPOIOB
Pa3IUYHBIX KJIACCOB M KMCIOPOACOAEPKAIINX OPraHMYECKUX BEIIECTB,
pelieHre  AKCHepUMEHTAJbHBIX  3aJjad MO0  pPaclO3HaBaHUIO
HEOPTaHUYECKUX M OPTaHMYECKUX BEIIECTB) C COOJIOJACHUEM TpPaBUI
Oe3omacHoro oOpallleHuss ¢  BellecTBAaMH U JJAOOPaTOPHBIM
obopynoBaHueM; (HopMyIupoOBaTh LEIN HCCIEIOBAHNUS; IPEACTABIATh
B pa3NM4YHOM (opMe pe3yabTaThl SKCIEPUMEHTa, AaHAJIU3UPOBATh U

OIICHUBAThb UX NOCTOBEPHOCTDH

CchopMHPOBaHHOCTH YMEHUS OCYLIECTBIISATH 1I€JICHANPABIECHHbII MOMCK
XUMHYECKOW HMH(POpPMALMU B pa3IMYHBIX MCTOYHHMKAX (Hay4yHass H
y4ueOHO-Hay4Hasl JIUTepaTypa, CpeICTBa MacCOBOM MH(OpMAaLUU, CETh
WnTepHer u gApyrue), KPUTHYECKH AHAIM3MPOBATH XHUMHYECKYIO
uHpOpMAIHIO, NepepadbaThiBaTh €€ U UCHOIb30BaTh B COOTBETCTBUH C

TTOCTABJICHHOM y4eOHOM 3a/1aueit

ChopMupoBaHHOCTH YMEHHS MPOTHO3UPOBATh, AHAJIU3UPOBATh U
OIICHMBAaTh WH(OPMAIMIO C TO3UIUNA HKOJOTHYECKON Oe30macHOCTH
MOCIIEACTBUI OBITOBOI M MPOM3BOJICTBEHHOM AEATENHHOCTH YeJIOBEKa,
CBSI3aHHOW C TepepadOTKOM BemiecTB; CHOPMUPOBAHHOCTh YMEHHM
OCO3HaBaTb  ONACHOCTb  BO3JEHCTBHA HAa JKUBBIE  OPraHU3MBbI
OIPENENIEHHBIX BEILECTB, TMOHUMAs CMBICI IOKasaTessl NpeAcIbHON

I[OHYCTHMOP'I KOHIOCHTpAllU, W TMOACHATH Ha IMIpUMCpax CII0COOBI




YMCHBIICHUA W NOPCAOTBPALICHUSA HX BpPCAHOIO BO3,Z[CI>'ICTBHSI Ha

OpraHusMm 4€JIOBCKa



IHNEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenne BemiecTBa. CoBpeMeHHass MOJENb CTpOCHHs aToma. PacmpernencHue
AJIEKTPOHOB TI0 JHEPreTUYEeCKUM YpoBHAM. Kitaccudukamus XAMHUYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPIeTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
snemMeHToB). OCHOBHOE€ U BO30YXIEHHOE COCTOSHHUS AaTOMOB. OJIEKTPOHHAs

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe QJICKTPOHBI

1.2

Ilepnonnueckas cucremMa XuMHYeckux dieMeHTtoB M.  MeHnneneesa.
Ousnyeckuit cmpica [lepuonuueckoro 3akona .M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB M UX COSIMHEHU 10 IepruoaaM
U TpynnamM. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB TMPOCTBHIX BEIIECTB,

BOAOPOIHBIX COCZII/IHCHI/If/'I, BBICHIUX OKCHUAOB U THAPOKCHUIOB

13

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xuMuueckoi cBsi3u (KOBaJeHTHAs, MOHHAs, METAJUTMYECKasi, BOJIOPOIHAS)
U MeXaHU3MHbI e€ oOpa3zoBaHus. MexXMOJIeKyIsIpHble B3auMoielicTBUs. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOIO CTPOCHMA. THIBI KPHUCTAJUIMYECKUX

pemmérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMUECKON pEeIETKI

Xumnueckas peakius. Knaccudukanus XuMHYeCKUX peakivii B HEOpraHMUEeCKon

1 OpraHMYEeCcKON XMMUU. 3aKOH COXPAHEHHUsI MacChl BEIIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie a3 dekTh XUMHUYECKUX peakuuii. TepMoxumMuieckre ypaBHEHUS

1.8

OObpatumble peakuuu. XuMHuYeckoe paBHoBecHe. MDakTopbl, BIUAIOLIIUME Ha

COCTOSIHUE XUMHYeCKOro paBHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

OnektponuTrueckas auccornuainusi. CuibHbIe W ciadbie dnekTpoiauThl. Cpena
BOJHBIX PAcTBOPOB BEIECTB: KHUCHAas, HEWTpaibHas, IienodHas. CreneHb
IHACCOIManuy. Peakyyu HOHHOTO 0OMeHa

I'maponus coneit. MonHoe npousBeaeHue Boabl. Bogopoansiii mokaszarens (pH)
pacTBopa

CriocoObl BeIpaXKEHHS KOHIICHTPAIIMH PACTBOPOB: MAacCOBas 10JII paCTBOPEHHOTO
BEIIIECTBA, MOJISIpHAsl KOHIICHTpalus. HacklleHHbIe M HEHACKIIICHHBIC PACTBOPHI,

pactBopumocTb. Kpucramioruapars

1.12

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pEeaKunu. HOBG,Z[CHI/IC BCIICCTB B Cp€aax C

pa3zHbIM 3HaYeHHEM PH. MeToapl AIeKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus Heopranuueckux coeauHenuii. HomeHkmaTypa HeopraHM4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKHE CBOMCTBA BaKHEHIIMX METAUIOB (HATPUN, Kajduil, KaJIbLIHM,
MarHui, ajJlfOMUHHMA, IIMHK, XpOM, JKelie30, MeIb) W WX coenuHeHui. OOmme
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOWCTBA BAXKHEWUIINX HEMETALIOB (TaJOI€HOB, CEphI, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHHH  (OKCHOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICIKAITUX K PA3THUHBIM

KJj1accaM

2.5

WnenTudukaiys HeOpraHu4eckKux coequHeHnii. KauecTBeHHbIe peakinu Ha

HCOPraHN4YCCKUC BCUICCTBA U MOHBL

OCHOBBI OPTraHMYECKON XUMUU

3.1

OcCHOBHbIE TIOJIO)KEHUS TEOPUM XUMHUYECKOTO CTPOEHHUS OpPraHMYECKUX
coequHeHnil A.M. ByrnepoBa. YTinepoaHbIil CKEJIET OPraHMYECKON MOJIEKYIIbI.
KpatHocTh XMMHMYECKOW CBSI3U. S- M P-CBsI3U. SP3-, SP2-, SP-TUOpUAM3ALUU
opOuTasneil aToMoOB yriepoja. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XWMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[Tonstre o pyHkuroHaNbHOM Tpymie. OpueHTaoHHbIe 3D (PEKTh 3aMecTUuTeNen

3.3

3.4

3.5

[IpencraBnenne o kinaccupuUKalMu OpPraHUYECKuUX BemecTB. HomeHkmaTypa
OpPraHMYECKUX COEAMHEHUN (CHcTeMaTudeckas) M TPHUBUAIbHBIC Ha3BaHUS

BaYKHEHUIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIM MEXaHU3MBI pCaKkmuu. Ilonsatue o

Hykieopuse u snexrpoduie. [Ipasuio MapkoBaukoBa. [Ipasuio 3aiinieBa

AnkaHpl. XMMHUYECKHE CBOMCTBA AJIKAaHOB: T'aJIOTEHUPOBAHUE, NETUIPUPOBAHMUE,
TEPMUYECKOE paA3JIOKEHUE, KPEKHUHI, wu3omepusanusa, ropenue. Ilomydenue
ankaHoB. [{uknoankansl. Crienuduka CBOMCTB IUKIIOATIKAHOB C MAJIBIM pa3MepOM

nukia. Peakmun MNPUCOCANHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUS

3.6

AnkeHpl. XUMHUYECKHE CBOWCTBA: PEAKIIMU TMPUCOCIUHEHHS (TaJOreHUpPOBAHUE,
THAPUPOBAHUE, THAPOTAIOTCHUPOBAHMUE, TUApATAIUS), TOPEHUS, OKHCICHUS U
nonuMepu3auu. [ IpomMeiiiieHHble W Ta0OpaTOpHBIE  CIIOCOOBI  MONy4YEHUS

AJIKCHOB

3.7

Ankanuensl. XUMHYECKHME CBOMCTBA aJIKaJWEHOB: PEAKIUU MPUCOCAUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBAHME), TOpPEHHs] W NojauMmepusauuu. l[lomydenue




3.8

3.9

3.10

3.11

aJIKaAUCHOB

AnkuHbl. XMMHUYECKHE CBOMCTBA: peakLMU MPUCOEAMHEHUs (rajJoreHUpoBaHUE,
THJIPUPOBAaHUE, TUApATAlUs, THIPOraJOreHUPOBAHUE) KaK CIOCOO IMOIydeHHs
MIOJIMMEPOB U JAPYTHX IIOJIE3HBIX NpPOAyKTOB. Peakuum 3amemenus. ['openue
alleTWJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHM I CBApPKH U PE3KHU

MCETAaJIJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHE CBOWCTBa O€H30iIa: peakUud DIEKTPO(YUIHLHOTO
3aMEIIEHUs, MPUCOEAUHEHMsI (TUApUpOBaHMUE, TajoreHupoBaHue). Peakuus
roperusi. OcoOEHHOCTH XHMHYECKHUX CBOWCTB Tomyona.llomyuenue OeHzomna.
Oco0OeHHOCTH XUMHYECKHX CBOHCTB ctupona. [lomumepusanus cruposna.

Crioco05b1 MOJIYYCHHU U IPUMCHCHUC aPpOMATHUUYCCKUX YIJIECBOAOPOA0OB

Cnuptel.  IlpenenbHble  OZHOATOMHBIE  CHHUPTBHL. XMMHYECKHE CBOMICTBa:
B3aUMOJICHICTBME C  HaTpueM KakK CHoco0  YCTaHOBJIGHUS — HAJIUYMs
THIPOKCOTPYMIBI, C  TaJOr€HOBOAOPOJAaMH  Kak  CHOCO0  IOJIy4eHHUs
pacTBOPUTEIIEH, BHYTPH- U MEKMOJIEKYJSIPHAsL Aeruaparanns. Peaknus ropenus.
Ilonmyyenue »5TaHoOna: peakuust OpOXKEHUS TJIOKO3bl, TUApaTalus 3TUIICHA.
OTUJIECHITIMKONIb U TIMLEPUH KaK NPEACTaBUTEIN IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. XuMuyeckue cBolcTBa (eHosa (peakuuud C HATpUEM, THAPOKCHIOM

HaTpus, Opomom). [lonyuenue genomna

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XuMHYeCKHe CBOMCTBa NpEaACIbHBIX aJIbACTUAOB: TUAPUPOBAHHUE,
KAueCTBEHHbIE peaKUUu Ha KapOOHWIBbHYIO TIpynmy (peakuusi «cepeOpsHOro
3epKanay, B3aumopencTBue ¢ ruapokcuaom menu (I1). Iomydenne nmpenenbHbIX
albJIETU/IOB: OKMUCJIEHHE CIUPTOB, THJpaTalus aueTwieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pPC€aKun OKUCICHUS allCTOHA

KapOoHoBble KHCIOTHI. XHMHYECKHE CBOWCTBA MpPENENbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMUYECKUX CBOWCTB MYPaBbUHOU KUCIIOTHI.
[TonydyeHne mnpeAenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE
QJIKaHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, AJBIETUAOB. BbIcHIne mpeneinbHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble 3¢upbl u  kupbl. CrnocoObl TMOJNIy4eHHUS CIOXKHBIX  3(PHPOB.
Obpatumocth peakiuu sTepudukanuu. IlpuMeHeHue cioXHBIX 3(QUpPOB B
nuIieBod U mnap@oMepHON MPOMBIIIIEHHOCTH. JKHUpBhl Kak CIIOXKHbIE 3(UpPbI
TJIUMIEpUHa W BBICHIMX KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOMCTBA IKHPOB:
THJIPUPOBAaHUE, OKHCICHHE. ['MOposu3, WM OMBIJICHHE, XHPOB Kak CIOCO0
MPOMBIIIJICHHOTO TIOJIYYEHHUsI COJIe BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOWMCTBAa TJIIOKO3bl: pEaKIMM C YyYacTUEM CHOUPTOBBIX U




3.16

3.17

aJIBJICTUAHON TPYNI M MOJIOYHOKHCIOe OpokeHue. IlpuMeHeHne rimoko3bl, e
3HAYEHHUE B XKU3HEACATECIBLHOCTH OpraHusMa. Jlucaxapuael: caxaposa, MajabTO3a.
BoccranaBnuBaompe W HEBOCCTaHaBIMBArOIMe aucaxapunabl. [waponus
nucaxapunoB. Ilomucaxapunbl: kpaxmai, TiUKoreH. CTpoeHHE MaKpOMOJEKYJI
Kpaxmaja, TIJIMKOT€Ha M LeJUIono3bl. @Pu3uueckue CBOMCTBA Kpaxmana H
LEJUII0JI03bl. XMMHUYECKME CBOMCTBA Kpaxmaja: THUAPOJIN3, KadyeCTBEHHAas
peakuus ¢ MOJOM. XMMHUYECKHE CBOMCTBA LEJUIIOJIO3bI: 'MAPOJU3, MOIY4YECHHE
3¢pupoB nemwionao3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHaxX (BHCKO3a,

alleTaTHBIN MIENK)

AMHHBI. AMUHBI KaK OPraHMYE€CKUE OCHOBAHHUS: PEAKLMM C BOJIOH, KHCIOTaMHU,
peakuusi TOpeHUs. AHWIMH Kak TMpEeICTaBUTEIh apOMAaTUYECKHUX aMHUHOB.
XUMUYECKUE CBOWCTBA aHWIIMHA: B3aMMOJCHCTBHE C KHCJIOTaMH, OpOMHOU
BOJOM, okucienue. IlomyyeHue aMHUHOB QJIKWIMPOBAHMEM aMMHAKA U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMMHOKUCIOTBI M O€lKU. AMMHOKHCIOTHI Kak aM(OTEpHble OpraHUYEeCKHe
coenuHeHusi. OCHOBHBIE AaMWHOKHCIIOTBL, OOpasyromme Oenku. XHUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUAPOIIN3, IeHATYypaltsl, KaueCTBEHHbIE (IIBETHBIE) pEAaKLIUU Ha

OenKu

3.18

3.19

CtpoeHue u CTpPYKTypa TMOJMMEPOB. 3aBUCHUMOCTH CBOWMCTB TIOJUMEPOB OT
cTpoeHus: Mojekyl. OCHOBHBIE CIOCOOBI TMOMYYEHHS] BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peakluu MOoNUMepU3aluu U TnolukoHaeHcanuu. Knaccuduxamms

BOJIOKOH

Unentudukanus opraHnueckux coeAMHEHUH. PerieHue axcrnepuMeHTaaIbHbIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMusi B TOBCeAHEBHOM >ku3HM. llpaBuna Oe3zomacHOi paboOThl C €IKUMH,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMH, CPCIACTBAMU OBITOBOI XUMHUH

4.2

4.3

XUMHS U 3I0POBbE. XUMHUS B MEAUIIMHE. XUMUS U CEIbCKOE XO34MCTBO. XUMUS B
MPOMBIIIIEHHOCTH. XUMHSI U DHEPreTHKa: MPHUPOJIHBIA U TMOMYTHBINH HeTHOIM
raspl, UX COCTaB U ucmonb3oBanue. CocraB HePTH U e€ mepepaboTka (IPUPOIHbIE

HMCTOYHUKH YTIIEBOIOPOJIOB)

XUMHUA M 3KOJIOTHsA. XUMHUUYECKOE 3arps3HCHUE OKPYXKAIOIIEH Cpelabl U €ro
nocnenctBus. OxpaHa ruapocdepsl, mouBsl, atMocdepbl, Guopsl U (GayHbl OT
XUMHAYEeCKOro 3arpsisHeHus. llpo0GiemMa OTX0M0B M MOOOYHBIX MPOIYKTOB.

AHLTepHaTI/IBHBIe HUCTOYHUKU SHCPTUU

4.4

OGH_II/IG MMpEACTaBJICHHUA O MPOMBIINIIICHHBIX criocobax MOJIYYCHHUA XUMHUYCCKUX




BEIeCTB (HAa MpUMepe MPOU3BOJCTBA aMMHaKa, CEpHOW KHUCIOTHI). U€pHas u
uBerHas ~ metautyprus.  CTekJIo M CUJIMKATHAasT  MPOMBIIUICHHOCTb.

[IpombiienHass ~ opranuyeckass  xumus.  CoIpp€ 1  OpraHUYECKOM

MIPOMBILLIIIEHHOCTH
) Tunel pacy€THBIX 337184
51 Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
" Bemecta, Macce WiH 00bEMY O/THOTO U3 YUACTBYIOLIUX B PEAKIIUH BELIECTB
5.2 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuétbl 00BEMHBIX OTHOIICHHUH ra30B IPU XUMHUYECKUX PEAKIIHSIX
5.4 Pacuérsl macchl (00bEMa, KOTMYECTBA BEUIECTBA) MPOYKTOB PEAKIUH, €CITN
" OJIHO W3 BEWIECTB JaHO B H30BITKE (umeer mpuMecH)
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJA IPOIYKTA PEAKIIUU OT
' TEOPETUYECKU BO3ZMOKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOYKTA PEAKIINH, €CITH
5.6 omHO U3 BelECTB JaHO B BUJE PACTBOPA C ONPEAEIEHHOM MacCOBOM Hoei
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonap30BaHNEM HNOHITHI «MacCOBast 10JIs», «MOJISIpHAs
' KOHILIEHTPALUs», KPACTBOPUMOCTb)
Haxoxaenne MonekynsspHOil popMysbl OpraHMYeCKOro BEIIecTBa Mo €ro
5.8  MmIOTHOCTH M MacCOBBIM JOJSAM 3JIEMEHTOB, BXOIALIMX B €10 COCTAB, U 10

MIPOYKTaM CTOPaHHUS




