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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOR o0OpazoBarenbHON IPOrpaMMmbl CpEeITHETrOo oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE O00pa3oBaTeNbHBbIC MPOrPAMMBI, |
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpaMme 1o XuWMHM Ha3HAY€HUE MpeaAMETa «XHUMHS» MOJydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUETENBECTBOM TOMY SIBJISIFOTCSA CJEAYIOIIME BBIMOJIHSEMBIE MPOrpaMMOM 10
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH OO0pa30oBaTENbHBIX IOCTHXKEHH OOydarommxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIST W3Y4YEHUs B paMKaxX OTACNBbHBIX mpoduiei, mpexycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSI I3YYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIIBHOCTh H3YYEHHUS y4eOHOTrO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX — PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUN  00ydYaromerocs IO OCBOEHUIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIOLIEH COJAEp:KaHUsl y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBJISIONICH,
KOTOpas JOJKHA OMPENEsIThCS B COOTBETCTBUHM C HAMPABICHHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M YINIYyOJIEHHOIO YpPOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aliuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHUsS B paMKaX M3y4YEHUS CIEHHAIbHBIX €CTECTBEHHO-HAYUYHBIX U
XUMHUUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSIX CPEIHETO MPOo(ecCHoHaILHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
MPEUMYIIIECTBEHHO Ha  paclIMpeHue W  yriayOJeHue TEOpeTUYECKOW U
MPAKTUYECKON MOJTOTOBKUA OOYYarOIUXCs, BRIOPABIIMX ONpeaeaEHHbIN Mpoduiib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTpaMMBI CpPeAHEro oO0Iero oOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHMH palMOHANU3alMu y4eOHOro Tpyda U
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeaeneHnn Moaxoa0B K 0TOOPY M CTPYKTYpPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABISIET COBOKYIHOCTb IPEIMETHBIX 3HAHUN 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 MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOCHUM BEIIECTBA, XMMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPECTABICHUAX O CTPOCHUU aToMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX MTPOLIECCaX U NEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMMKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonornyeckoro npoduiast OOJbIINI yAeNbHbIN BeCc OyleT UMETh 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, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢dopMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
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 obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISETCS (OPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CPEJIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y OO0 yJarOIIIXCSI OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHEH, TPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yrayOJIeHWe  TPEJCTaBICHWA O  HAyYHBIX  METOJaX  IO3HAHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMIA LENOCTHOM CHCTEMBbl CPEJHEro oOmero oOpa3oBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHUS K TMPOLecCYy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX [IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

B cootBercTBHM ¢ nucbMaMu MunucrepcrBa npocsenienuss PO ot 1 urons 2023

roga Ne AB-2324/05 «O BHeapenun Enunoit mopaenu mnpodeccuoHalIbHON
opueHtanuu», OoT 17 asrycra 2023 1. Neo JII'-1773/05 «O HanpaBiaeHUU

uHpopMalm», B paMKax MPENojaBaHusl MpeIMeTa COINIaCHO yuyeOHOMY IUIaHy,



MPOBOJUTCSA TpoQopueHTAIMOHHAsT paboTta ¢ OOyYaronmMMucs, C Yy4eTOM
COIIMAJIEHO-I)KOHOMHUECKUX ocoOeHHocTeit Camapckor obOmactu. Ha ypokax
paccMaTpHUBaeTCs 3HAYMMOCTh y4eOHOro TmpeaMeTa B MPodecCHOHATBHOM
JCSITeTBHOCTH, a TaKKe pelICHHe, B paMKax ydeOHOro mpeaMmera, 3ajad,
XapaKTePHBIX I MPOQPECCHOHATBHBIX cdep, TIe TaHHBIA TPEIAMET SBISICTCS
3HAYUMBIM.

OO1ee YnCIIO 4acoB, MPEAYCMOTPEHHBIX ISl U3YUYCHHS] XUMHUU Ha YIIIyOJIEHHOM
YpOBHE cpeaHero oomiero oopazoBanus, cocrapiseT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIeI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHHMS AaTOMHBIX OpOWTaNe, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkuuonangsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucrematuueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl HW3Yy4YEHHs] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYI
OpPTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aALNH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankensl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKJIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI 1 XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. OuU3nyeckue CBOMCTBA AJKMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe alKWIbHBIX PAJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa WIENOYHA. B3auMOIelCTBHE IUTAJIOTCHAIIKAHOB C MAarHue€M M ILIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIIEBOJAOPOJOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM oOkcuzaa cepedpa(l)), kadecTBeHHOE OOHapyKeHUe
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa U kinaccupukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoIopoaHble CBS3M MEXAY MOJIEKYJAMHU CIIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrnocoObl NOJYyYEHUS U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMHU 3aMEIICHMS, B3aUMOJIECHCTBUE C OPraHUYECKUMHU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYINMbI H
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTMYECKUE psi/ibl alIbJETUI0B U KETOHOB, 00IIas
dopMyna, uzomMepuss U HOMEHKIaTypa. Du3nyeckue CBOWCTBA aNbAETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeanHenns. OKHUCIIEHUE albJIEeru0B, KAUYECTBEHHBIE PEAKLIUHA HA aJIbJIETUBI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepus n HoMeHknatypa. @u3ndeckue cBOMCTBA
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWMCTB MypaBbUHOM KHUCHOTHL. IloHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAsA, OJEUHOBAas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

XKupsl. CTpoenue, pU3nYecKue 1 XUMHUYECKHE CBOICTBA KHUPOB: TUAPOIIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OOwas xapakrepucTthka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YHACTUEM CITUPTOBBIX U aJIbJIETHIHOM
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxman,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, TOJydyeHUuEe 3PUpoB Leutoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIIMPTA B albJAETW] Ha PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxcuaom  wmemu(ll)), peaknus raunepuHa
runpokcuaoM menu(ll), Xumudeckne CBOWCTBA pacTBOpa YKCYCHOH KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneincTue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraiuecKkue coeJuHeHM .

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEICTAaBUTENIb AMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anvdarnueckux aMuHOB. llonydeHue aHWIWHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTaeabHbIE MPEICTaBUTENH O
AMUHOKHUCJIOT: TJUIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakuuu Ha O€NKH, pelIeHHWE OHKCICPUMEHTAJIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonmumepubie Marepuanbl. I[lmactmacchl (NOJMATUIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJieKyJIsipHOM (OpMysibl OpraHMYE€CKOTO COCAMHEHHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEHIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (QopMyIIbl
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXIpeaMETHBIX CBS3EH NMPU U3YYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI U3MEPEHUsS, CKOPOCTb, JHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dboTocuHTE3, NBIXaHWE, OENKHW, VYIJIEBOIbI, >KUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3HbIe HCKOTIaeMbI€, TOTINBO.

TexHonorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAIMOHAIBHOIO MHUTAHMUS,
MOIOIIUE CPEJICTBA, MaTEPUAIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

[Tomyyenne mpodeccuit B CamapcKOM TOCYIapCTBEHHOM MEIUIIMHCKOM
YHUBEPCUTETE.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
OJNEeKTpOHHbIE KOHPUTYpALIUM aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, SJIEKTPOHHbIE KOH(QUIYypallld HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ileprognyeckas cucremMa XMMHYECKUX DJIEMEHTOB
J.N. Menneneera. CBA3b NEpUOAUYECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
IMPOCTBIX M CJHOXKHBIX BEMIECTB IO TpynnaM M IepuoAaM. 3Ha4yeHHe
nepuoauueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IIuHa CBsA3U. [10sIpHOCTH, HANTPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUIraHlbl. 3HAYEHUE KOMILIEKCHBIX COEIUHEHUN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJIEKYJSIPHOTO  CTPOE€HHUs.  TUIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuaubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUM PACTBOPOB:



MaccoBasi JI0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsi KOHIIEHTpalusi. HacblllieHHbIe U
HEHACBILIEHHbIE PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMuuecKuxX peakiuid B HEOPraHWYECKOM U OpraHuYeCcKOM
XUMHH. 3aKOH COXPAHEHHUS MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MpPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMOreHHbIE U TeTEPOreHHbIE peakuuu. KaTanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIi. XUMU4IecKoe paBHOBecre. KoHcTanTa
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
paBHOBECHA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYACTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkuciauTedb W BOCCTAaHOBUTENb. [lporiecchl OKHUCIEHHS W BOCCTAaHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIIMSIHUS Pa3IUUYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHUYECKONW PpEAKIMU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

Nudopmanus o BY3ax r. Camapa u npodeccusix, CBA3aHHBIX C MPEIMETOM
«XUMUD.

Heoprannuyeckasi xummusi.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, ¢guznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJJIaMHd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
ToNIMBHBIE AIIEMEHTHI.



["anorensl. Haxoxxnenue B mpupone, CoOCOObl MONyueHUs, (pU3NYECKHe U
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxHenmme Kuciopoacoaep aime
COeMHEHHsI TayoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHUS
rasioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI MOJIYYECHUS
kuciopona. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B HpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NUECKHE U
xuMudeckue cpoiictBa. CepoBogopon, cyiabduabl. Oxcun cepbi(lV), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

Azor. Haxoxaenume B mpupoe, CHocoObl MOMy4YeHHUs, (QU3UYecKHe u
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCHUIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOTHL. [Ipumenenue a3ora
U €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHUs, (PU3NUECKUue U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenune ¢ocpopa u ero coenuHeHuil. PochopHbie
yao0peHus.

VYrnepona, HaxoxJIeHHE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHMHYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnHas kucimota u eé€
COJIM. AKTUBUPOBAHHBIA YyroJib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COECIVHEHNH.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHenne kpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leproanveckoil cucTeEMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTauioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmetamuioB |A-rpynmer [lepuonnueckoit cucTeMBI
XUMHYECKUX dyieMeHTOB. Harpuii u kamwmii: mnomydenue, ¢Qusnueckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.



OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMHYECKUX JJIEMEHTOB. MarHuil W Kanpluil: mojlyuyeHue, (u3nyeckue u
XUMHUYECKHAE CBOMCTBA, NPUMEHEHHE MPOCTBIX BEIIECTB M HX COEIUHEHUU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMUHMI: TTOTy4eHue, GU3ndecKkue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHBIE CBOICTBa OKCcHIa U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKHUX AJIEMEHTOB.

Pu3NUecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHabl U
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne XpoMma.

duznyeckue M XMMHYECKHME CBOMCTBA MapraHilia M €ro COEAUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wapranma(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbl,
ruapokcuabl u coiu kene3a(ll) u sxenesa(lll). [TonydyeHne n nmpuMeHEHHE Kele3a
Y €r0 CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
LIMHKA U €T0 COCUHEHUM.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUJIaBb», B3aUMOJCHCTBUE
LIEJIOYHBIX M IIEJIOYHO3EMENIBHBIX METAIUIOB C BOJOM (BO3MOXKHO HCITOJIb30BAaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAJIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUS M IIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelIeHne 3KCIEePUMEHTANBHBIX 33/1a4y M0 TeMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAMHEHUSN,
«MeTanisl MIaBHBIX MOATPYNI», «MeTasibl MOOOYHBIX MOATPYIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTUA denoBedyecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBEI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [IpoMBbIIIIEeHHbIE
CHOCOOBI MOTYYeHHs] BaXKHEHIIIMX BEIIECTB (HA MpUMeEpe MPOU3BOCTBA aMMHAKa,
CEpHON KHUCIOThI, MeTaHoJ1a). [IpoMblliIeHHbIE CTIOCOOBI MOMYYEHUSI METAJIIIOB U



CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponp xuMuu B 00ecrieueHrH SHEPTETUUECKONU O0€30MaCHOCTH.

XuMusi ®W 3A0poBbe uenoBeKa. JlekapcTBeHHble cpencTtBa. I[lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NIpenapaToB. Poib XMMUM B pa3BUTUHA MEAULUHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITOHEHTHI, THUIIEBbIe J00aBKU. Poib Xumuu B
oOecIieuyeHnH MUIIeBOW 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BaXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCeTOH).

XuMHS B CETBCKOM XO03sicTBe. OpraHndecKkrue 1 MUHEpaIbHbIC YI0OPCHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEpaMHuKa.
Marepuainsl g 31eKTpOoHUKU. HaHOTEeXHONIOTUN.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0bEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMHU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) IPOIYKTa
peaKiuu, €ClIM OJHO M3 BEIIECTB JAaHO B BHJE pacTBoOpa C OMNpeeEHHON
MAaCCOBOM JOJIEM PAcCTBOPEHHOTO BENIECTBA, MACCOBOM JOJIW W MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAcTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKUIUHU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHUM  oOOImed u
HEOpPraHUYeCKOW XUMHUM B 11 Kiacce OCyIIEeCTBIAETCA YEPE3 UCIOJb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ TOHATHM, IPUHATHIX B OTICIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiIacCUu(pUKaius, NepuoguIHOCTh, HAOIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAaKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, O0OBEM, arperaTHOE COCTOSIHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB ¥ TOTOK SHEPTUH B IKOCUCTEMAX.



['eorpadus: MuHEpabl, TOPHBIE TTOPOJIBI, TOJE3HBIC MCKOITaeMbIe, TOIUIHBO,
pecypchl.

TexHoJIOTHS: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTYPrHUsl, CTPOUTEILHBIC
MaTepuaibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUIIEBAs MPOMBIILICHHOCTS,
dapmarneBTHUECKAS IPOMBIIIJICHHOCTD, TIPOU3BOJICTBO KOCMETHYECKHX
IperapaToB, IPOM3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepUAOB, 3JCKTPOHHAs
IIPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

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 CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTH 1IE1U 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 pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHSD»  OTPaAXKaAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M MO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOIIEM
aHai3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

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

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE TPUPOIHON U COLUANBHON CPEbL;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
OPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPHUSATHBIE KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHM KaK HayKd, OCO3HaHusi €€ poiu 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 PaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJIS  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJB30BaTh XHUMHUYECKHUE 3HAHUS JUIs
perieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIi  (OPMHUPOBAHHUS  MHPOBO33PEHHS]  OOydYaroIIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyJaronXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICISITh XapaKTEepPHbIE MPU3HAKU MOHSITHUN M YCTAHABJIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€IYKTHUBHbBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJCIIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OPMYJIMpPOBAaHHBIE BOIPOCHl B KAaye€CTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpOBaTH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSATEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJEp)KaHMsI, CIPaBOYHbIE MOCOOUS,
pecypcol MHTEpHEeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAWMOW JUIS BBINOJHEHHS YYEOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3EHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTo MpoeKTa, U POPMYIUPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisas €€ LeNIM W 3aJadd, KOHTPOJUPOBAaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTra « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIOCOOBI JEHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUMHEW. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ POoju B 00ECIeUeHUU YCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNs, B (OPMHPOBAHUN MHUPOBO33PEHUS U OOIIECH KyJIbTYpPbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIArafOIIMe MOHATHS — XUMAYECKHUM AJIEMEHT, aTOM, JIpO U 3JIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKeNeT, (DYHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPTraHUYECKUE COEOUHEHHSI, MOHOMED, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TMPU XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKlil, TEPMOJUHAMHUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUINE MOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMyIT OpraHUuueCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTABIMBATH MOJEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB ISl WILTFOCTPAITUN
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATUYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIEGHTHAas W WOHHAas CBs3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTpPOECHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3()PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AM- W TOJIUCAXaPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHUS TOATBEP)KJIAaTh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TI-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BATh UCTOYHHUKH YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJFOJCHUH, U3MEPCHUH, MOJICTUPOBAHUH, SKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3aIINIO, BBISBICHUE NMPUYMHHO-CJIEACTBEHHBIX CBA3EH — I U3Yy4CHUSs
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
WCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, aHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJIHON CPEJIbl U TOCTUXKEHUS €€ YCTOMUMBOTO Pa3BUTHSA,

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TIOJIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(]OpMaIuio, nepepadbaTsiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBJICHUW NPUPOJbI, O MECT€ U 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B OO0ECNEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUSA, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONIUE TMOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIJICKTPOIUTHUECKOW HUCCOIUAIMU, MEPHUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU TIPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOCHHUM BEIIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(bakToJIOTHYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapakKTEPHbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKkas, BOJOPOJHAs), THUN KPUCTAUIMYECKON pPEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOH CBSI3M M TUIMA KPUCTAJUTMYECKOW PEMETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpPMHPOBAHHOCTh,  yYMEHHH:  KJIacCU(PHUIMPOBATH:  HEOPTAHUUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSATEIILHO BEIOMPATh OCHOBAHUS U KPUTEPHUU JJIs1 KJlacCU(pUKAIIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa,  UCHOJNB3Yys  TOHSATHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITIOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUuyd  TUAPOJIN3a;  PEaKUui
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKIuh B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKAIKE B OCHOBE MMPOMBIIIJICHHOTO MOJYYECHUS CEPHOM KHCIIOTHI, aMMHAaKa,
oOIMe HayyHble TMPUHIMIBI XUMHUYECKHUX IIPOU3BOJICTB; 11€71€C000pa3HOCTh
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUYKH
3pEeHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMMX MECTO B TPHUPOJE,
MPAKTUYECKOM JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MIOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALWs;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOTO d(dekTa
pEaKUHM; 3HAYEHUs BOJOPOIHOIO IOKAa3aTess PaCTBOPOB KHUCIOT M LIEJIOYEUN C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
ompeeIEHHOM MAacCOBOM JI0JIEH pacTBOPEHHOTO BEIECTBA WM JIAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKICHNE KAUYECTBEHHOI'0 COCTaBa HEOPraHWYECKUX BEILECTB, ONPEACICHUE
Cpeapl pacTBOPOB BELIECTB C IOMOIIBIO HWHAMKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TpaBUil 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JaOOPaATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOIATh TTpaBUIa TOJb30BAHUS XUMHUYIECKON
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHHS CBOETO 3/I0POBbS, OKPYXKAIOIIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MH(GOpMALIMK B PA3IMYHBIX UCTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIH30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
CTPOCHHS OpraHu4Yeckux coenquHeHuit A. M.
1.1 bytaeposa. [Tonyuenue npodeccuii B 8 bubmorexa HOK
' YTIepOBa. ya P https://m.eds00.ru/d69df650
CamMapckoM rocy1apcTBEHHOM
MEIUIIMHCKOM YHUBEPCUTETE
Hroro mo pazmeny 8
Pasznen 2. YrieBoaopoabl
51 [IpenenbHbIe YTIIEBOAOPOABI — AJKAHBI, 5 bubnnorexa [JOK
' LIAKJIOAJKAHbI https://m.edso00.ru/d69df650
59 HenpenenbHble yriieBOgOPOIbl: aJIKEHBI, 14 1 bu6nuorexa [IOK
' QJIKaINEHBI, AJTKUHBI https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2. A
3 POMATHUECKHE YIIICBONOPOABI (apeHsi) 8 https://m.edso0.ru/d69df650
54 IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 4 bu6nuorexa [IOK
' nepepaboTKa https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.edso0o.ru/d69df650
Hroro no paszneny 35

Paznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust



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

bubmuoreka [JOK

3.1 Crpret. Geron 1 https://m.eds00.ru/d69df650
KapOoHmIBHbIE COENVMHEHNS: albIETUIBI U
3.2 KeTPOHLI Ka 60HOBIi[e KUCIIOTBI Cﬂnomlllime 21 bubmorexa HOK
' - ap : https://m.eds00.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
3.3 YTeBOzEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamye OpraHudecKkue coe{uHeHust
bubmuoreka [JOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 httos://m.edsoo.ru/d69df650
Hroro no pazneny 12
Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUSA
bubmuoreka [JOK
51 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne o/ P Konrpoabnbsie IIpakruueckue (itcpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuonnueckuii 3aKoH
1.1 u Ilepuoanyeckas cucTeMa XUMHYECKHUX 9 bubmorexa HOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnmnoreka HOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
13 XHMUUCCKHE PEaKIIHH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nuoreka [IOK
2.1 H 1 1
CMeTaILIR 3 3 https://m.edsoo.ru/2dd57f24
bubmmoteka [IOK
2.2 M 23 1 2
CTAILIbT https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HbL
MeToapl TO3HAHUS B XUMUH. XUMHSA U
31 xu3Hb. Hpopmanus o BY3ax r. Camapa 9 bu6muoreka [JOK

1 TIPOECCUIX, CBA3AHHBIX C MPEIMETOM
«XUMHAD

https://m.edsoo.ru/2dd57f24
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Hroro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
/i Tema ypoxka B Kontpoabubie IIpakTnueckue 06DAI0OBATENBHEIE PECYPChE
cero
padoThI padoThI
IIpenmeT u 3HaYEHUE OPraHUYECKON
XUMHH, TIPEJICTaBIEHHNE O MHOTOOOpa3uu
OpraHu4yecKux coennHeHui. [lonyuenne 1 bubnuorexa [JOK
npocdeccuit B Camapckom https://m.eds00.ru/3686e6f5
roCcy/1apCTBEHHOM MEAMIIMHCKOM
YHUBEPCUTETE
DNEKTPOHHOE CTPOEHUE aTOMa yIiiepoja
(oCHOBHOE M BO30YXIEHHOE COCTOSIHHUS). 1 bubnuorexa [JOK
BasieHTHBIE BOBMOYKHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriaepojaa
XuMHYeckas CBSI3b B OpraHU4YEeCKHX
coeTMHEHUSIX. MexaHn3Mbl 00pa30BaHUS 1 bu6mmoreka [IOK
KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa https://m.eds00.ru/8d39f5c8
CBsA3EH
Teopust cTpoeHHsI OpraHU4EeCKUX 1 bu6nuorexa [IOK
coenuaenuit A. M. byrnepoa https://m.edso00.ru/9e595ch8
Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS. JJIEKTPOHHBIE 1 bu6nuorexa [IOK
3¢ (exTs B MOJIEKYJIaX OPraHuYeCKUX https://m.edsoo.ru/b0e61661
COEeTMHEHNN
[IpencraBnenue o kinaccuukanuu u 1 bubnuorexa [JOK

CUCTCMATUYCCKAasA HOMCHKJIATYypa

https://m.edsoo.ru/c212dd21
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(IUPAC) opraHn4eckux BEIICCTB

7 Knaccudukanus peakiuii B bubnuoreka [JOK
OpraHUYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa
3 CucremaTu3zanus U 00001IeHHE 3HAHUN bubnmoreka [JOK
110 TEMeE https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
9 dbopMyIa, HOMEHKIIATypa ¥ H30MepHs, bubnmoreka [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso0.ru/25a14636
CTPOEHHUE MOJIEKYT
10 ®duU3nYeCcKue U XUMUYECKUE CBOMCTBA bubmuoreka [JOK
aJIKAaHOB https://m.edso0.ru/3137711c
Haxosxienue ajgkaHoB B PUPO/IC.
11 CnocoOBbl TTOTyYeHHS U IPUMECHEHUE bubmorera [JOK
i p https://m.edsoo.ru/259b0a5b
aJIKaHOB
[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIaTypa U U30Mepus,
12 0COOCHHOCTH CTPOCHUS M XUMHUYCCKHUX bubmorera [JOK
. p https://m.edso0.ru/156730d2
CBOICTB, CITIOCOOBI IONyYEHUS U
IPUMCHEHUE
Pemenne pacuéTHbIX 3a1a4 Ha
ompezeNeHue MOJIEKYIIpHON (HOpPMYIIbI
13 OpPTaHUYECKOTO BEIIECTBA MO MaCCOBBIM bu6mmoreka [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJSIIHNX B https://m.edsoo.ru/bf84d8eb
ero cocraB. CucTemMaTu3anus u
000011IeHrEe 3HAHU I10 TEME
AJTKEHBI: TOMOJIOTHYECKHH psifl, 001as
bu6nmoreka [JOK
14 dbopmyna, HOMEHKIATypa, JEKTPOHHOE

U MPOCTPAHCTBCHHOC CTPOCHUC

https://m.edsoo.ru/273b0ale
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MoJieKkynl. CTpyKTypHasi U IUC-TpaHC-
M30MepUsl AJIKCHOB

15 ®du3nYecKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
ankeHoB. [IpaBuno MapkoBHMKOBa https://m.eds00.ru/21069ccd
16 CrniocoOblI MosTy4eHus U IpUMEHEHUe bubnmoreka [JOK
AJIKCHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o treme
17 "ITorydyeHue 3TUICHA U U3YYEHUE €T Bubmorexa LIOK
. i | i https://m.edsoo.ru/0941eed8
CBOICTB
Pemenne pacy€THbIX 3a1a4 HA
18 orpeesieHue MOJICKYIIPHOU (DOPMYITBI bubmmorexa [JOK
pedl P MY https://m.edsoo.ru/e9ea9921
OpPTraHUYeCcKOTO BEUIeCcTBa
ATKagueHsl: COnpsKEHHbIE,
19 W30JIMPOBAHHBIC, KyMYJIHPOBAaHHBIC Bubmmorexa LIOK
P > KYMYZHp ' https://m.edsoo.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOI'O CTPOEHUS
20 XHUMHYECKUE CBOMCTBA CONPSKEHHBIX bubnmoreka [JOK
JUEHOB https://m.edsoo.ru/e561253d
91 CrocoObI 1oTy4YeHus: U TPUMEHEHNE bubnuotexa [JOK
aJIKaJuEeHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTHYECKHIA PsijI, 001as
99 ¢dbopMyiia, HOMEHKJIATypa, dJEKTPOHHOE bu6nuorexa [IOK
Y IIPOCTPAHCTBEHHOE CTPOCHHUE https://m.edso0o.ru/68b6cc4c
MOJIEKYJI, (PU3HUECKHe CBOICTBA
23 XUMHYECKHE CBONCTBA aJIKMHOB Bubmmorexa LIOK
https://m.eds00.ru/23493a93
24 KadecTBeHHBIC peakiiiy Ha TPOMHYIO bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
25 CriocoObI nostyueHus 1 IpUMEHEHNE bub6nuorexa [IOK



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
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AJIKUHOB

https://m.edsoo.ru/a6f9alea

Pemmenue 3aa4: pacu€Thl 10 ypaBHEHUIO

bu6mmoreka [JOK

26
XUMHYECKON peaKkuu https://m.edsoo.ru/5db8e526
97 Cucremarusanys 1 0000IeHNE 3HAHUN
10 TEME
ApEHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast
opMyJia, HOMEHKJIaTypa. DJIEKTPOHHOE
28 I(/II) r[p OZT aHCTBEHHOE Zf O€HUE Nf)OJ'IeK 11 bubmmorexa LHOK
pocip p ¥ https://m.edsoo.ru/a92a7094
OeH3o0I1a ¥ TOIyoJa, UX (GU3NYEcKue
CBOMCTBa
29 XUMHYECKUE CBOMCTBA apEHOB: PEAKIIUU bubnmoreka [JOK
3aMEIICHUS https://m.edsoo.ru/a44alae4
XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UH
30 [IPUCOEIUHEHNS, OKACIICHUE TOMOJIOTOB bubmorexa [IOK
p ’ https://m.edsoo.ru/a44alae4
Oenzona
31 Oco0eHHOCTH XUMUYECKUX CBOMCTB bubmmorexa [IOK
CTUpONIa https://m.edso00.ru/d5018a54
Pemenue pacu€THbix 3a/1a4 Ha
32 orpesiesIeHUe MOJICKYJIIPHOU (DOPMYITBI bubmmorexa LHOK
p yip PMY. https://m.edsoo.ru/53461a2c
OpPTaHHYECKOT 0O BEIIeCcTBa
33 CrocoObI MoTy4YeHus: U TPUMEHEHNE bubnunoreka [JOK
apeHoB https://m.edso00.ru/6f717d09
34 ['eHeTnyeckas CBSI3b MEXKIY
pa3IMYHBIME KJIACCaMU YTJIEBOJOPOIOB
Pacu€tel o ypaBHEHUSAM XHMHUYECKUAX
35 peakuuii. CuctemaTuzanus u
000011IeHNE 3HAHU 10 TEME
36 [Tpuponnstii ra3. [lonytHble HEDTAHBIC
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ra3bl

KameHHbIi yroyib 1 IpOIYyKThI €70

bu6mmoreka [JOK

37
nepepadboTKu https://m.eds00.ru/69b3398b
Hedtb 1 criocoOs! e€ nmepepaboTKHy.
38 [TpumeHeHue TpOAYKTOB NepepaboTKu Bubmmorexa LIOK
P PORYE pep https://m.edsoo.ru/21f9de78
HeTH
39 I'enernueckas CBA3b MEXKIY
pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB
["anoreHonpon3BOIHBIE YTICBOIOPOIOB:
40 DIIEKT OHH(I))e CcT oeHHe'yreaK nnp Bubmmorexa LIOK
P P > peartt https://m.edsoo.ru/82b4d759
3aMeIICHUs TaloreHa
JlelicTBue 1IeIouYeh Ha
41 raJIoreHIIpou3BoiHbIe. B3anmoseiicteue
JUTAJIOTEHAIKAHOB ¢ MAarHUEM U ITUHKOM
4 Cucremaru3zanus 1 000011eHe 3HAaHUN bubmmorexa [IOK
1o paszaeiny "YrieBonopoas!" https://m.edso0.ru/20e89f22
43 KonTponbHas pabora no teme bubnuorexa [JOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbpHBIE OTHOATOMHBIE CTUPTHI:
TOMOJIOTHYECKHI psijl, o0mas ¢popMyia,
44 CTPOEHUE MOJIEK JII) U30Me I/Iﬂ(i) i bubmmorexa [TOK
P Y PH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Ki1accupuxamnus,
¢duznueckue cBoiicTBa
45 XUMHUECKUE CBOMCTBA MPEAEIbHBIX bubnmoreka [JOK
OZHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI MoNTy4eHus U IpUMEHEHUE bubmuorexa [JOK
OJIHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
47 [TpocTeie a3¢upbl: HOMEHKIIATypa U bubnuorexa [JOK
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U30MEepHsi, 0COOCHHOCTH (PU3UUECKUX U
XMMHYECKUX CBOWCTB

https://m.edsoo.ru/c2c788b2

MHOroaroMHbIE CIIUPTHI:

48 STUJICHTIIMKOJb U TIIUIEPHUH, UX Bubmmorexa LIOK
HepH, . https://m.edsoo.ru/ee4d84aa
du3nYeCKre 1 XUMUIECKHIE CBOHCTBA
49 CrocoObI MoTy4YeHus U IPUMEHEHNE bubnuoreka [JOK
MHOT0OaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
®DeHOoJI: CTPOCHHUE MOJIEKYJIbI,
50 ¢busndeckue cBoiicTBa. TOKCHYHOCTD Bubmorexa LIOK
' https://m.edsoo.ru/2ce726f8
denona
bubmuoreka [JOK
51 XuMuyeckue cBoiicTBa (heHona
¢ https://m.eds00.ru/037ca5f9
59 Crioco0bI MOTy9eHUs U IPUMEHEHUE bubmmoreka [JOK
denona https://m.edsoo.ru/c77ddf4c
[IpakTuyeckas pabora Ne 2. Pemenue
53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmmorexa [JOK
" P " A https://m.edsoo.ru/fd0ced09
CnupTsl U (eHOJIBI
54 Cuctemaru3zanusi 1 0000IICHUE 3HAHUIA bubmuorexa [JOK
10 TEME https://m.eds00.ru/1810ch9b
AnbAeruipl U KETOHBI: JIEKTPOHHOE
55 CTpOoeHHE KapOOHUIBLHOU TPYIIIbL; bubnuotexa [JOK
TOMOJIOTHUECKHE PsIIbI, 001Iast https://m.edsoo.ru/b139beaa
dbopMmyna, n3oMepusi U HOMEHKIIaTypa
56 Anbaeruipl ¥ KeTOHBI: GU3HUECKUE bu6mmorekxa [IOK
CBOMCTBA; peaKUUH NPUCOECIUHEHHUS https://m.edsoo.ru/c887425c
57 Peakiiuu okucneHus u KaueCTBEHHBIC bubnmoreka [JOK
peakIyu aIbIETHUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOb! nosTyueHust ajabAeru10B U bub6nuorexa [IOK
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KCTOHOB

https://m.edsoo.ru/520d1c51

OI[HOOCHOBHLIG MpEaACIbHBIC

bu6mmoreka [JOK

59 KapOOHOBBIE KHUCIOThI, 0COOCHHOCTH
P https://m.edsoo.ru/fecOb113
CTPOCHHS MX MOJIEKYII
60 W3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnmoreka [JOK
KHCJIOT, MX (DU3UYECKHUE CBOMCTBA https://m.edso00.ru/700cc87b
61 XUMHYECKUE CBOMCTBA MPEACIbHbBIX bubnmoreka [JOK
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edso00.ru/40e6e0e9
Oco0eHHOCTH CBOICTB MypaBbHUHON
62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX bubmmorexa [JOK
' P P https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOICTB: HETIPEAETbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 MKapOOHOBBIX, TUIAPOKCUKAPOOHOBBIX bubmmorexa [JOK
AHKap > THAP P https://m.edso00.ru/83a08773
kucinot. [IpencraBuTenn BEICIINX
KapOOHOBBIX KUCIIOT
64 [ToHsiTHE O MTPOU3BOAHBIX KAPOOHOBBIX bu6nuorexa [IOK
KHCJIOT https://m.eds00.ru/0d162d9d
CrniocoOblI 1osy4eHus U NpUMeHEeHue bubnnorexa [JOK
65
KapOOHOBBIX KHCIOT https://m.eds00.ru/7¢065c9d
CrnoxHbIe d(DUPBI: TOMOJIOTHYECKUN PSIJI,
66 obmas o SI) Jfa HU30MEpHS U ’ bubmmorexa [JOK
B PMYTI, P https://m.edsoo.ru/adfffe6d
HOMECHKJIaTypa
67 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnmoreka [JOK
3¢upoB https://m.edso0.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
68 YPaBHEHUIO XUMUYECKON PEaKIINH, Ha

OTIpeieIeHue MOJIEKYJIIPHON (OPMYJIBI
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OpTraHU4Y€CKOro BCUICCTBa

[TpakTuueckas padora Ne 3. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

bu6mmoreka [JOK

69
"KapOoHoBsie KucioThl. CIoKHBIE https://m.eds00.ru/486671fb
a¢upsr"

70 JKupsr: ctpoenue, puznveckue u bubnuoreka [JOK
XUMHUYECKHE CBOWCTBA (THUAPOIIU3) https://m.edsoo.ru/al19c5b98
OcoOEHHOCTH CBOWCTB JKHUPOB,

71 COJIEpKAIINX OCTATKH HETPEASTbHBIX bubmmorexa [IOK

Aepam Pelt https://m.eds00.ru/b0331922
JKUPHBIX KHCIIOT. JKUPBI B IPUpOIC
Mpb11a Kak COJIA BBICIIUX KapOOHOBBIX

79 KHUCJIOT, MX Mororee aciictue. [lonstue bubmuoreka [JOK
0 CUHTETHYECKHUX MOIOIINX CPEJICTBAX https://m.edso00.ru/3c566565
(CMCO)

['eneTnueckas CBSA3b YIIEBOJOPOIOB U
73 KHCIIOPOJICOIepKA IZ)I; 0 FaHPllzleCKI/IX bubmmorexa [JOK
POACOACPHAI P https://m.eds00.ru/56790c96
BEIIICCTB

72 Pacu€tpl o ypaBHEHUSIM XUMHUECKUX
peaKkuuit
Cuctemaru3zanusi 1 0000IICHUE 3HAHUIA bu6mmorexa [IOK

75
10 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepucTUKa yrjieBOJIOB U

76 Knaccnq)nﬁaump TICBO g (MoHO-, 1H- bubmorexa HOK

T A ’ https://m.edsoo.ru/7a9693al
Y TIOJTCaXapy/ibl)

77 Momnocaxapusl: pru3HuecKrue CBoiicTBa bubmuorexa [IOK
W HaXOXJEHUE B IPUPO/JIE https://m.edsoo.ru/b4bdda2d

78 [IpuMeHeHue IoKOo3bl, €€ 3HAYCHUE B bubnuorexa [JOK

KUBHCACATCIIBHOCTH OpraHnu3mMa

https://m.edsoo.ru/5e61122d
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Jucaxapuapl: caxapo3a, MajabTo3a U

bubmuoreka [JOK

79 nakto3a. Haxoxxienue B npupojie u
a pHpoa https://m.edsoo.ru/eb0384e7
NPUMEHEHHE JIUCaXapH]IOB
[Tonmucaxapunbl: cTpoeHue
80 MaK OMOJII;K i} q)ni)nqecxne u bubmmorexa [JOK
P v @ https://m.eds00.ru/72a04508
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE
bu6mmoreka [JOK
81 [TonsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX
4 https://m.eds00.ru/6216e766
Pemenne pacdeTHsIX 3a1a4 Ha
82 oTpeieNICHUE JIOJIM BBIXO/A MPOTyKTa bubmmorexa [JOK
bedl g A8 TIPOAYE https://m.edsoo.ru/7fde4 7ef
pEeaKIuu OT TEOPETUICSCKH BO3ZMOKHOTO
83 CucremaTu3zanus U 0000IIeHHEe 3HAHUN bubnunoreka [JOK
0 pazzeny https://m.eds00.ru/08d4364c
KontponbHas padora 1mo reme
84 "Kucnopoacoaepikaniiue opraHuIecKue bubmmorexa [IOK
POl " ACPIAILIE Op https://m.eds00.ru/42c6678e
COCIIMHCHUS
AMUHBIL: KTaccu(pUKAIHS, CTPOCHUE
85 MOJIEKYII, 001ast opMmyia, H30MepHs bubmorexa HOK
Y pMYI8, E) ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA
86 XuMH4ecKue CBONCTBA amnu(paTUIECKUX bubnmnoreka [JOK
aMHHOB https://m.edso0.ru/1bc5cf80
AHUJIMH: CTPOCHUE aHUIINHA,
87 0COOCHHOCTH XUMHUYECKHUX CBOHCTB bubmmorexa [TOK
https://m.edsoo.ru/39cd21f1
aHWITUHA
88 CriocoObI MoNTy4eHus U IpUMEHEHUE bubmuorexa [JOK
ann(paTHIeCKUX aMUHOB https://m.edsoo.ru/eal38763
89 AMHWHOKHUCIIOTHI: HOMEHKJIaTypa 1 bubnmoreka [JOK

nu3zomepus, (pu3nuecKrue CBOMCTBa.

https://m.edsoo.ru/d1773e80
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OTI[CHBHBIG MNpeaACTAaBUTCIIN O-

AMHHOKHCIIOT
XHUMHUYECKHE CBONCTBA aMHHOKHCIIOT, UX
90 OMOJIOrMYeCKOE 3HAYCHIUE aMHUHOKHCIIOT bubmorexa LHOK
) https://m.edsoo.ru/77df705a
CuHTE3 ¥ THIPOIJIN3 TIENTHIO0B
benky kak mpupoHbIE TOJIMMEPHI; bubnuoreka [JOK
91
CTPYKTYpPHI OCIKOB https://m.eds00.ru/429e9899
bu6mmoreka [JOK
92 XuUMHYECKUEe CBOMCTBA OEIKOB
https://m.edso00.ru/6237306d
A3oTcoaepKaIye reTepPOIUKINIESCKUe
93 COG,I[I/IHGHE}I H J'IeI/IH(ljBLIe KHCJIOTBI: bubmorexa OK
P YK ' https://m.edso0.ru/521d1431
COCTaB, CTPOEHHUE U OMOJIOTHYECKAS POJIb
[TpakTudeckas padora Ne 4. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuoreka [JOK
9 "
A30Tcoaepkalire OpraHu4ecKue https://m.edsoo.ru/8e3c02d1
coeauHeHHs"
[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnuorexa [JOK
95 "
PacnioznaBanue opraHnueckux https://m.edsoo.ru/bde3fdf6
coequHeHuin"
KonTposnbHas pabora no teme
96 "A3oTconepKale OpraHndyecKrue bubmmorexa LHOK
p" P https://m.edsoo.ru/ce561bc7
COCTUHCHHUS
OCHOBHBIC TTOHATHS XHMUHU
97 BBICOKOMOJICKYJISIPHBIX COSAMHEHUN 1 bubnmoreka [JOK
METO/IbI UX CUHTE3a —II0JUMEPU3ALIUA U https://m.edsoo.ru/7aa63ebd
TTOJTUKOHICHCAITHS
98 IInactmaccel. Ytunuzanus u bu6nmoreka [JOK



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
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https://m.edsoo.ru/7aa63ebd

nepepadoTKa MIacTUKa

https://m.edsoo0.ru/82242e0f

DJ1acTOMepbl: HATypaJbHbBIN

bu6mmoreka [JOK

99 1
CHUHTETUYECKHE Kayuyku. Pe3una https://m.eds00.ru/246103ec
BookHa: HaTypaybHEbIE,
100 UCKYCCTBEHHBIE, CHHTETUYECKUE 1 bubnnorexa [IOK
y ’ ) https://m.edso0.ru/5963a601
[TomuMepsl CHICMATLHOTO Ha3HAYCHUS
[IpakTuyeckas pabora Ne 6. Pemenue
101 3KCIIEPUMEHTAJIBHBIX 3a71a4 10 TEME 1 bubnnorexa [IOK
" P A " https://m.edsoo.ru/3aebd77a
Pacnio3HaBanue 1iacTMace U BOJIOKOH
O0001IEHNE ¥ CUCTEMATHA3AIMS
102 U3VUYEHHOT0 Marepuaia 1o TEME 1 bubmorexa [IOK
" yq P " https://m.edsoo.ru/6a22ble8
BbICOKOMOEKYIISIpHBIC COSMHEHUS
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o Tema ypoka Beero KonTpoabubie IIpakTuueckue 06pa3oBaATETBHbIC
padoThI padoTshI pecypen

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 bubnmnoreka HOK
anemeHT. M3oTomnsl https://m.edsoo.ru/59c112ee

5 CrtpoeHue 3JIeKTPOHHBIX 000JI04YEK aTOMOB, 1 bubnmnorexka HOK
KBaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa

3 Knaccudukanus XuMHU9ecKuX JIeMEHTOB (S-, 1 bubnuoreka [JOK
p-, d-, f-a;memeHTHI) https://m.edsoo.ru/61294af9

4 Pacrnipenienenuie 31eKTpOHOB 110 ATOMHBIM 1 bubnmnoreka [HOK
opouTansim https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOHPUTYpAIIUU aTOMOB

5 Z)J'IeMeIIjI)TOB B OCHOEI){ON}ITI)/I BO30YXAEHHOM 1 bubmorexa LOK

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

COCTOSIHUH

6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubnmnoreka [JOK
DNeKTPOOTPUIIATETFHOCTh https://m.edso0o.ru/a0764b24
[Tepuonnueckuii 3akoH u [lepuonnueckas

7 CHCTeMa XUMHYeCKuX dnemMeHToB /. 1. 1 bu6nuoreka [IOK
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH https://m.eds00.ru/16957c01
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB

8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMH 1 bubnmoreka [JOK
IPOCTBIX U CIIOXKHBIX BELIECTB [0 IPYyIIIaM U https://m.edso00.ru/f8468927
Tepuoiam

9 CucreMaru3anus U 0000IIeHNE 3HAHUH 10 1 bu6nuoreka [IOK


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
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TEMC

https://m.edsoo.ru/8fad2942

Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H.

bu6nmoreka [IOK

10
Bonoponnas cBA3p. MexMOIIEKyIIsIpHBIE https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
BaneHTHOCTP U BaJIeHTHBIE BOZMOXKHOCTH
11 aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI bubmmorexa [TOK
' P PYELIP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
12 [IpencraBieHus 0 KOMIUIEKCHBIX bubnnoreka IIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl12a
BemectBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHMS. THIIbI bubnnorexka HOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnmnoreka HOK
[IpencraBnenue 0 KOJUIOUIHBIX paCTBOPAX https://m.edsoo.ru/da2c70e4
HcTunHbIe pacTBOPHI: HACHIIIIEHHBIE U
15 HEHACBIIICHHbIE, PACTBOPUMOCTh bubmmorexa [JOK
> P P : https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoOsbI BEIpaKEHUST KOHIICHTPAIIUU bubmuotexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM TTOHSATUH
17 ""MaccoBas q0JIsI PacCTBOPEHHOIO BemecTsa” bubmorexa LOK
| P P . ’ https://m.edso0.ru/785e0ab4
MOJIIpHasi KOHIICHTPAIHs
18 Krnaccudukanus u HoMeHKIaTypa bubmmoreka [JOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cuctemaru3zanus 1 00001IeHNE 3HAHUH 110 bu6muoreka [JOK

TEMC

https://m.edsoo.ru/8d2c6a3a
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KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U

bu6nuoreka [JOK
20 [Tepuoanueckas cucTeMa XMMHUYECKUX
. https://m.edso0o.ru/70a60aa4
anemenTtoB JI. 1. Menaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”
Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
21 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH bubmmorera LIOK
P ’ https://m.eds00.ru/6335cdd2
COXPAHEHHUS U TPEBPAIICHUS SHEPTUU MPU
XUMHUYECKUX PeaKIHsIX
99 TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA. bubnnorexka HOK
TepMoxuMuyeckue ypaBHEHUs https://m.edsoo.ru/d1db86da
93 Bbruncnenus no ypaBHEHUSIM XUMHUECKUX bubnuoreka [JOK
peaKkuui ¥ TepMOXMMHUYECKUM YPAaBHEHUAM https://m.eds00.ru/87b13954
CKOpOCTh XMMHUYECKOU peakinu, eé
24 3aBUCHMOCTH OT Pa3JIMYHBIX (haKTOPOB.
Karanu3 u xatanuzatopsl
25 I'oMoreHHbIe U T€TEPOTreHHBIEC PEAKITUN
[IpakTuueckas padora Ne 1 no reme "Bnusinue
26 a3JMYHBIX ()aKTOPOB HA CKOPOCTH bubmmorexa LHOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHUYECKON peaKInu
97 OOpaTtumbie U HEOOpATUMBIE PEAKIIUU. bubnmnoreka [JOK
XHUMHUUYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
ITpakTryeckas padora Ne 2 o teme "BnusHue
28 a37MYHBIX ()aKTOPOB Ha MOJIOKEHUE Bubmmorexa [IOK
P P " https://m.edsoo.ru/3bf34e17
XUMHUYECKOTO PaBHOBECHS
29 OnektponuTrdeckas aucconuanusi. CuiabHbIe bubnuoteka [JOK

1 ciabpie AMeKTpoauThl. CTeneHb

https://m.edsoo.ru/5f766bdf
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JUucconranumn

HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX

bu6nmoreka [IOK
.B i H
30 pactBopoB. Bozopoeiii noasatens (pH) https://m.edso0.ru/3966ca89
pacTBopa
31 I'maponus cosneid. Peaknuu, nporekaroniye B bubnmoreka [JOK
pacTBOpax 3JIEKTPOJIUTOB https://m.edsoo.ru/09d5adbd
[IpakTuyeckas padora Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUU B PACTBOPAX bubmmorexa [JOK
,]? B P P https://m.edso0.ru/2e3daeb0
ANEKTPOJIUTOB
33 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. bubnmnoreka HOK
Baxxnerime OKUCIUTENN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060
34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOT0) bubnmnoreka [HOK
Oananca https://m.edso0.ru/fb691387
35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB BEIIECTB brbmmorexa LTOK
P P P P - https://m.edso00.ru/93fb97d2
36 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmorexa [IOK
&P https://m.edsoo.ru/5a859d16
37 Pemenue 3amay pa3nuvHBIX TUIIOB brbmmorexa [JOK
A&P https://m.edsoo.ru/5afa265d
38 Cucremaru3anus U 0000IICHUE 3HAHUM 110 bubmorexa [JOK
TeMe "XUMHUYECKUe peakiuun" https://m.edsoo.ru/c161eb85
KonrtponbHas pabora o Teme "Xumuueckue bubnmnoreka HOK
39 |
peakuuu https://m.edso0.ru/a8a0a930
[Tonoxenne Hemeramuios B [lepuoanyeckon
40 CHUCTEME XUMUYECKUX deMeHToB []. U. bubnuotexa [JOK
MeHpneneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. Pu3nYeCcKre CBONCTBA HEMETAIIIOB
41 AnoTponus HeMeTauioB (Ha mpuMepe bu6muoreka [JOK
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KHCIIOpoJia, cephl, hocdopa u yrieposaa)

https://m.edsoo.ru/ef92c91c

Bogopona: nonyuenue, pusndeckue u

bu6nmoreka [IOK

42
XMMHYECKHE CBOMCTBA. [ 'npuibl https://m.edso0.ru/0aa8f613
["anorensl: HaXOXIEHHUE B IPUPOJIE, CIIOCOODI
43 noy4yeHus1, GU3n4IecKue u ):)I/ILEI/I%CKHe bubmmorexa [IOK
Yq ’ https://m.edso0.ru/4e223795
CBOICTBa
l'anorenoBonoponasl. Baxxnenmue
44 KHCJIOPOJICOACPIKAIINE COCTUHCHUS bubmmorexa [JOK
pPOnCOACpall A https://m.edsoo.ru/6b3255e6
raJloreHoB
JlaGopaTopHbIe B MPOMBIIIICHHBIE CIIOCOOBI
45 noyty4deHusi rasioreHoB. [Ipumenenue bubmorexa HOK
i P . https://m.edsoo.ru/6971aca4
TTOTEHOB ¥ UX COCIUHCHHIA
[IpakTuueckas paborta Ne 4. Pemenue
46 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubmorexa LHOK
" P " A https://m.edso0.ru/8b26fecd
lManorenst
Kucnopon: nabopatopHblie U MPOMBIIITICHHbIE
47 CrOocOObI MOMy4YeHUs, PU3NIECKUE U bubnmnoreka [JOK
xumuueckue coiicrBa. O30H. [Ipumenenne https://m.edsoo.ru/c8abc36a
KHCIIOpOJIa U 030HA
bu6nuoreka [IOK
48 Oxkcubl ¥ IEPOKCU B
A P A https://m.edso00.ru/5c8816a0
49 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmorexa LOK
A&P https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKJI€HUE B MPUPOJE, CIOCOOBI
50 HOJI1) CHHUSI (1)I/ISI/I‘ICCKI/II:)G E XUMHYECKHE bubmmorexa [JOK
Elq ’ https://m.edsoo.ru/46afae16
CBOWCTBa
bubnmnoreka [JOK
51 CepoBoaopo, Cyabhuabl 1

https://m.edso0.ru/7¢c875999



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
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Kucnoposconepxaiiue COeIMHEHUS CEPBI.

bu6nuoreka [IOK

52
Oco0EeHHOCTH CBOWCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[TpakTuyeckas padora Ne 5. Pemenue
53 SKCIIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u bubmmorexa LHOK
< P | A P https://m.edsoo.ru/Oafb05e4
e€ CoOeTMHEHUs
A3OT: HaXOXkJIeHUE B MPUPOJIE, CIIOCOOBI
54 MoTy4deHus1, GU3NICCKUE U XUMUICCKHE bubmorexa LHOK
f“ ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMMAK, HUTPUJIbI
Kucnopoaconepxaiiue coequHEHHS a30Ta. bubnnoreka IIOK
55 . .
Oco0OeHHOCTH CBOMCTB a30THOM KHCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnnorexka HOK
A30THBIE y100OpEeHUs https://m.eds00.ru/129f5059
dochop: HaxXOXKICHHUE B IPUPOJIE, CIIOCOODI
dop 8 PHPOA bubmuorexa [JOK
o7 MOJTy4YeHHs, PU3NIECKUE U XUMHUECKHUE
N https://m.edsoo.ru/9aéb43ec
cBoricTBa. ®ochuast u hochun
58 Oxcunsl hocdopa, pochopconepxaine bubmuorexa [HOK
kucaoThl. Comu pochopHOit KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue ocdopa u ero coeTMHEHUH. bubnmnorexka HOK
docdopHbie y1oOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas padora Ne 6. Pemenue
60 IKCIIEPUMEHTAIBHBIX 33134 110 TeMe "A30T U brbmmorexa [JOK
P g https://m.edsoo.ru/8175ac3f
dbocdop u ux coenuHeHUs "
Yrnepos: HaxoXJIeHUE B IPUPOJIE,
61 annoi3 (’)HHHLIC Moﬂ nduka Enp(bi:mqecxne u bubmmorexa LOK
p vﬂ T https://m.edsoo.ru/1eb19f9e
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
62 Oxcun yriepoaa(ll), okcun yriepona(1V), bubnuotexa [JOK
YTOJIbHAsk KUCJIOTA U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemenue 3amay pa3nuvHBIX TUIIOB bubnuoteka [JOK
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https://m.edsoo.ru/dba58adf

Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI

https://m.edso0.ru/6029b609

64 MoTydeHus1, GU3NIECKUE U XUMUICCKHE bubmmorexa [JOK
M https://m.edso0.ru/143558ab
CBOICTBa
65 Oxkcua kpemuus(1V), kpeMHueBast KUCOTa, bubnmnoreka HOK
CUJIMKATBI https://m.edsoo.ru/3170e7bl
IIpuMeHeHne KpEMHUS U €70 COCIUHEHUM. bubmorexa [JOK
66 CTeKII0, €r0 HONyHeHHe, Bl CTEK https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa [IOK
https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 0000IIeHNEe 3HAHUH IO bubnmnoreka [HOK
teme "Hemeramibr" https://m.edsoo.ru/6e864db5
" " bubmuorexa [HOK
69 Kontponbhas padota nmo teme "HemeTamib https://m.edsoo.ru/d0A84CT6
70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI, bubnuorexa [HOK
KOPPEKIIHSI OIIHOOK https://m.edsoo.ru/2b7e9510
[Tonoxenne mMeramios B [lepuognyeckoin
71 CHUCTEME XUMUYECKUX DIIEMEHTOB. bubmuotexa [JOK
Oc00EHHOCTH CTPOCHHUS DIIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000JI104€K aTOMOB METaJLJIOB
79 OO6mue Gpuznueckre CBOMCTBA METAIIOB. bu6nuoreka [IOK
[IpumeHeHne MeTalIOB B ObITY M TEXHUKE https://m.edsoo.ru/51dac9d3
bu6nuoreka [IOK
73 Cnuael MeTaiioB. Koppo3usi meTamioB https://m.eds0o.ru/42b872e3
74 Pemrenne 3ama4 pa3nuyHbIX TUIIOB bubmmorexa LOK
https://m.edsoo.ru/e3de37b6
75 DNEeKTPOXUMHUYECKUHN PST HAPSHKSHUIMA bubnuoteka [JOK



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6

MeTauioB. O0Iue criocoOb! MOTydeHHs
METaJLIOB

https://m.edso0.ru/94eb377a

OOm1ast xapakTepucTiKa MeTayuioB | A-rpymisl
[leproanueckoi CUCTEMbI XUMUYECKUX
aneMeHTOB. Harpuii n kanuii: nony4yeHue,

bu6nuoreka [IOK

76
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/e12c26b3
IIPUMEHEHHE IPOCTHIX BEILECTB U UX
COETUHEHUN
Oo6mas xapakrepuctuka metamioB [1A-
rpynisl Ileprpoauyeckoi cuctemsl
77 XUMHYCSCKHUX 3JIEMEHTOB. Marauii M KajbIHi: bubnnoreka IIOK
noJiyuyeHue, GU3nYecKue 1 XUMHUIECKHe https://m.edso00.ru/7c3e49c0
CBOWCTBA, IPUMEHEHHE POCTHIX BEILECTB U
HUX COEINHEHNN
78 JKEcTKOCTh BOABI U CIOCOOBI €€ yCTpaHEHUS bubmorexa HOK
yerp https://m.edsoo.ru/c74bfae9
79 AnroMuHuU: ony4yeHue, Gusndeckue u bubnmnoreka HOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AMpoTepHbIe CBONCTBA OKCHIA U THUIPOKCHIA
80 ATFOMUHUS, TUAPOKCOKOMILIEKCHI AITFOMUHAS bubnnorexa LIOK
> TP ’ https://m.eds00.ru/5d12d318
UX IPUMEHEHHE
81 Pemenue 3anay pa3nu4HbIX TUIIOB
[IpakTuueckas padora Ne 7. Pemenue
82 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME bubmmorexa LOK
" P " https://m.edso0.ru/27a4af43
MeTasuibl IJIaBHBIX MOATPYIIT
OO6mrast XxapakTepruCTHKa METAJIJIOB TTOOOYHBIX
. bubnuotexa [JOK
83 noarpynn (b-rpynm) [lepunoauueckoit

CHUCTEMBI XUMHNYECKHUX IJIEMCHTOB

https://m.edsoo0.ru/610d7431



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
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DU3NYECKUE U XMMUYECKUE CBOMCTBA XpOMa U

bu6nuoreka [IOK

84
€ro COCIMHEHUM, UX IPUMEHEHUE https://m.edso0.ru/9911bef3
Baxwnelinme coelMHEHUs Maprasiia.
85 [lepmanraHaT Kanusi, €ro OKUCIUTEIbHBIC bubmmorexa [JOK
P ’ https://m.eds00.ru/039d69c8
CBOICTBa
duznyeckue 1 XMMHUYECKHE CBOICTBA Kene3a
86 u ero coeauHenuii. [Tonmyuenue u npumMeHeHue bubmmorexa LIOK
g ' e P https://m.edsoo.ru/1b7f8741
CIUUIaBOB KeJie3a
87 du3nYeCcKre U XMMUYECKUE CBOMCTBA MEJIU U bu6mmoteka [IOK
€€ COeIMHEHUH, UX IPUMEHECHHUE https://m.edsoo.ru/2bc0f954
DuU3NYECKUE U XMMUYECKUE CBOMCTBA IMHKA U
88 €ro COeAMHEHUN, UX IIPUMEHEHIE bubmorexa LOK
’ p ' https://m.edsoo.ru/b1f2beal
' 1pOKCOKOMITIIEKCHI IIUHKA
[IpaxTuueckas padora Ne 8. Pemenue
bubmuorexa [JOK
89 IKCIIEPUMEHTAIBLHBIX 33724 110 TeMe
' https://m.edso00.ru/a6e352ea
"MeTaiibl TOOOYHBIX OArpyHH"”
90 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB brbmmorexa [TOK
A&P https://m.edsoo.ru/a8b83d83
O0600611eHre U crucTeMaTU3alus U3Y4eHHOTO bubnmnoreka [JOK
91 n n
Marepuaia rno reme "MeTaibl https://m.edsoo.ru/e91fe975
bu6nuoreka [IOK
92 KontponbHas padora mo teme "Mertamibr"
P P https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubnuoreka [JOK
KOPPEKIHs OINO0K https://m.edsoo.ru/9ebff2fd
Ponpb xumun B o6ecrieyeHu yCTOHYHBOTO
94 pa3Butus yenosedecTBa. [IoHATHE O HAYUYHBIX bubnuotexa [JOK

MeTOoAaX UCCIEAOBaHUS BELIECTB.
Nudopmanus o BY3ax r. Camapa u

https://m.edsoo0.ru/080fe1f0
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npodeccusix, CBSI3aHHBIX C MIPEAMETOM
«XuMus»

HaquBIG MPUHOMUIIBI OPraHu3alnuu

XMMHYECKOTO IMPOU3BOICTBA. bubnmnoreka HOK
95 1
[TpombIIITIEHHBIE CITOCOOBI MOTYYeHUS https://m.edsoo.ru/2e45a44f
Ba)XKHEUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH bubmuorexa [JOK
96 1
Cpedbl U €ro MOCHEACTBUS https://m.edsoo.ru/9f11bf51
97 XuMUs U 310pOBbE YENIOBEKA. JIeKapCcTBEHHBIE 1 bubmuorexa [HOK
cpeacTBa https://m.edsoo.ru/a6552721
08 Xumus nuiiy. Posibs XxumMuu B o0ecrieueHun 1 bubnnoreka IIOK
MMUIIEBONA O€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdroMepHbie cpecTBa. 1 bubmuorexa [JOK
briToBas xumust https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENIbCTBE. BaxkHeniue
100 CTPOUTEIbHBIE M KOHCTPYKIIMOHHBIE 1 bubmorexa LHOK
P 1248 https://m.edsoo.ru/61e69003
Marepuabl
101 XUMHS B CEJIbCKOM X03siiicTBe. Opranuyeckue 1 bubmuotexa [JOK
1 MUHEpaJbHbIE yI0OpEHUS https://m.edsoo.ru/fd39587d
102 CucreMmaruzanys 1 0000IIeHe 3HAHNUH 110 1 bu6nuoreka [IOK
Teme https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

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

OCHOBOIOJIAralouue MOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBsI3b (G- M T-CBSI3b, KPATHBIC CBA3M), THOPHIM3AIINS
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AUCIEPCHBIE CHUCTEMBI), KPUCTAILIOTUAPATHI, YIIIEPOIHBIN
ckeser, (yHKIMOHAJbHAs TPYIIa, pPaguKal, HU30MEpbI, CTPYKTypHas
dbopmymna, um3zomepus  (CTpyKTypHas, TeoMmMeTpudeckas  (mmc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- M a30TCOJEpKAIINE COCIUHEHHS, OMOJIOTHYEeCKH aKTHBHBIE
BellecTBa (YraeBObl, KUPBI, OENKHU), MOHOMED, TOJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIINUTEND,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuu,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

13

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUSI OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus >IEKTPOTUTHUECKON TUCCOLIMAINH,
[Tepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJIECHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUHU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMYECKUE CBEJEHHUA O CBOMCTBaX, COCTaBe, IOJIYYEHUU WU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHYECKOW JESTEIBHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha HpUMepe
NIPOM3BOJACTBA CEPHOW KHCIOTH, aMMHakKa, METaHOoJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIIATH:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHUSIMH H NpeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0osiee OCO3HAHHOIO MOHMMAHHUSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/Iﬁ MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKJIZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHAYECKYI0 CHMBOJIMKY JUISI COCTAaBICHHS (OPMYII HEOPraHUYECKHUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH T KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIONIMX BEIIECTB,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peaknuuu, y49aCTUro KaTanH3aT0pa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHHHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHpeneeBa 1 UX BaJE€HTHBIE BO3MOKHOCTH, HCTIONB3Ys TOHATHUS S-, p-,

d-31eKTpOHHbBIE OPOUTAITH, SHEPTETUIECKUE YPOBHU



ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTAaBISITH YPABHCHHSI XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMeHa, YYUTHIBas YCIOBUS, IPU KOTOPBIX
9TH PEeaKUru UAYT JO KOHIIA

peakuuii TUAPONIN3a, peaklui KOMIUIEKCOOOpa3oBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapaKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH MW THIIA
KOBAJICHTHOM CBSI3U (G' n TE'CBHSI/I), B3aMMHOTI'O BJIMAHUS aTOMOB W I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS pPEAKIUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOLIMMUA

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmMupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCUbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPHI, CIUPTHL, (HDEHOIIBI, AJIbJETH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYEeCKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MacCOBOU
J0JIel pacCTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WJIM 0OBbEMHOM 10JIM, BBIX0/1a IPOAYKTA PEAKIIUU

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

M0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA
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Brnanenue cucteMoll 3HaHHM O METOJAX HAYYHOTO MO3HAHMS SIBICHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE IPUMEHSTh
STU 3HAHUS MPU SKCIECPUMEHTAIBLHOM MCCIIEAOBAaHUM BEUIECTB U IS
OOBSCHEHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

CchopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaBE U CBOMCTBAaxX BEILECTB Ul AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MPUPOAY; MAJs IPUHATUSA

IPaMOTHBIX PEIIEHU TPOOJIEM B CUTYAUsIX, CBSI3aHHBIX C XUMHUEN

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U IMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyUCHHE W HW3YYCHUE CBOKMCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH W J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYJIUPOBATH IIEJIM HCCIICOBAHUS; IPEACTABIATH B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLCHUBATDL UX NOCTOBCPHOCTD

14
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ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMalMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaIy, ceTb MIHTepHeT n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U MCIIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA HKOJOTHUECKOW Oe30MacHOCTH
TIOCJICZICTBUIT OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BEUIeCTB; CHOPMHUPOBAHHOCTH yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI IIOKa3aTelsd IpenesIbHOU
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenue BemiectBa. CoBpeMeHHasi MOJIeNIb CTPOEHHsI aroma. PacrpesnencHue
ANIEKTPOHOB [0 JHEPreTHYECKUM ypoBHAM. Kiaccudukamus XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUUCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YKAEHHOE COCTOSHHS AaTOMOB. JDJICKTPOHHAs

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux daeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU IO
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUX OKCUI0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCTICHUS

14

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJUIMYECKAsi, BOJIOPOIHAS)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMoNeKysIpHbIe B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOIO U HEMOJIEKYJSIPHOTO CTPOEHMsS. THIbl KPHUCTAIUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAIUIMUECKON peréTKI

XumMuueckas peaKnusi. KHaCCI/I(bHKaL[HH XUMHNYCCKHUX peaKuHﬁ B

HEOPraHMYECKON ¥ OpraHN4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAaCcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxXxumMuueckue ypaBHEHUs

1.8

OObpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOSIHUE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [llarense

1.9

1.10

1.11

OnexTponutnueckas auccoruanus. CuiibHble U cinalble anekTponuthl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIAsi, HEWUTpaibHas, IienouyHas. CTeneHb
aucconuanuu. Peakiimm HOHHOro oOMeHa

I'unponus coneit. Monnoe mpousBenenue BoAbl. Bogopoausiii mokaszarens (pH)
pacTtBopa

CriocoObl BEIpaKeHHs KOHIIGHTPALUK PACTBOPOB: MAacCOBasi A0JIsS pAaCTBOPEHHOTO
BElIeCTBa, MOJIApHAs KOHIEHTpauus. HacelllleHHble ¥ HEHachIlEHHbIE

pacTBOPBI, pacCTBOPUMOCTh. Kprcramioruaparst

1.12

OKHCIUTENTFHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEmEeCTB B cpenax C

pa3zHbIM 3HaUeHHEeM PH. MeToabl 21eKTpoOHHOTO OanaHca



1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanuii, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHS] METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAIOB (TAJIOTEHOB, CEphbI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COCAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnueckast CBSI3b HEOPraHUYECKHUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

#HHPar##H#  nentudukanms HeopraHmyecknx coeanHeHni. KauectseHHbie

PC€aKu Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPHUH XHMHYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriepoaHblii CKelIeT OpraHM4eCKOW MOJIEKYIIBI.
KpatHocTh xumuueckoil cBsi3u. S- M P-cBs3U. SP3-, SP2-, SP-ruOpuAM3aAIIH
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIECTB OT XUMHYECKOTO

ctpoeHus Mosuekyi. ['omonoru. I'omonornyeckunii psa. Mzomepus u uzomepsl

3.2

[lonsatne o  ¢yHkumoHampHOW  rpymnme.  OpueHTanuoHHBIE  A((GEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyYecKux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUHN (CUCTeMaThyecKas) W TpPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieoduie u snexrpoduiie. [Ipasuio MapkoBHaukoBa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAaHOB: TAJIOTEHUPOBAHUE, ETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, Hu3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEepoOM LUKIIA. Peaknuun NPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANMHEHUs (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3aui. [IpoMblieHHble ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUEHOB: pCakuu MNpPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs U noiaumepusanuu. [lomyueHue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIIMU MPUCOSANHEHUS (TajJoreHupOBaHUE,
THIPUPOBAHUE, TUIpATAIUs, THIPOTATOTEHUPOBAHKUE) KaK CIIOCO0 MOTydeHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHH JJI CBApKU U PE3KU

MCETAaJlJIOB. HpI/IMeHCHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHE CBOMCTBa O€H305la: pPEaKIUH  BIEKTPOGUIBLHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropernsi. OCOOCHHOCTH XHMHUYECKUX CBOWCTB Tonyona. llomydeHue OeH3oma.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupoia. [lonumepusanus cTUpoia.

Crioco0b1 IMOJIYYCHHUA U IPUMECHCHUEC apOMATUUYCCKUX YITIEBOJOPOJA0B

Crouptel. IlpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME €  HaTpUeM KaK CHOCO0  YCTaHOBJCHHSI — HAIUYUS
THAPOKCOTPYIIBI, €  TaJOT€HOBOJOPOJAaMH  KaK  CIOCO0  TMOJIy4eHUSs
pacTBOpUTEIICH, BHYTPU- U MEKMOJICKYJISIpHAS AeTUIpaTaius. Peakius ropenus.
[Tonydyenue sTaHoNa: peakuuss OpPOXKEHUS TIIOKO3bI, TUApATAIUS STHIICHA.
OTWICHIJIMKOJIb W TJULEPUH KaK MPEICTaBUTEIN MPEAeIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu ¢ HaTpueM, T'HIPOKCHIIOM

Hatpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

Anbperuapl. XMUMUYECKUE CBOICTBA IPEJENbHBIX allbJIETHI0B: TUAPUPOBAHUE;
KayeCTBEHHBIC pEaKIUM Ha KapOOHWIbHYIO Tpynmy (peakius «cepeOpsHOoro
3epkanay, B3aumoseiicteue ¢ rugapokcuaom meau (11). [oxyuenue mpeaenbHbIX
QIBJIETUJIOB: OKHCIEHUE CHOUPTOB, THApATalvs aleTWIeHa. AILIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT pPCaKun OKUCICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKHUX CBOWCTB MypPaBbUHON KHUCIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUI0B. BpIcliue npeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Cnoxuble »pupel u kupbl. CrnocoObl TMOJY4YEHUS CIOXKHBIX 3(PHUPOB.
Oobpatumocth peakuuu sTepuduxanuu. IlpuMeHeHne CIoOXHBIX 3(PUPOB B
MUIIEBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(UpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTYYE€HHsI COJed BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BI: pEAaKIMM C YYaCTUEM CIHUPTOBBIX U



3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAQYCHUE B JKU3HEACATECIBHOCTA OpranusMa. Jlucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuael: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla H
LEJUII0NI03bl.  XMMHMYECKHE CBOMCTBA Kpaxmaja: TIHMAPOJU3, KayeCTBEHHAs
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB Uemwnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIUH Kak MPeACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XUMHUYECKHUE CBOWCTBA AHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OpOMHOMN
BOJOM, okucienue. [lodyyeHue aMHUHOB aJKWIMPOBAHMEM aMMHAaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpallus, KaYeCTBEHHbIE (LIBETHBIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

###Par#H# 1 nenTudukanns opraHMuecKux coeJuHeHni. Permenue

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHNYCCKUX BCIICCTB

3.20

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

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPEACTBAMU OBITOBOI XUMHUH

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M JHEpPreTuka: MPUPOIHBIA M TOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHHUKU SHEPTUU

O6H_II/IC NPpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BElIeCTB (HA TMpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBetHas  metayuryprusi.  CTEKJI0 M CWIMKaTHas  IPOMBIIUICHHOCTb.

[Ipombinennass  opranudeckas  xumus.  Cppb€ A OpraHu4ecKoin

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par###PacuéTbl Macchl BeleCTBa WM 00bEMA Ta30B 110 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OIHOTO M3 YUACTBYIOIIUX B PEAKIIUH
BEIICCTB
5.2 ##HPar##H##Pacuérel TeruioBoro s dexra peakiuu
5.3 ###Par#H##PacuéTbl 00bEMHBIX OTHOILIEHUH I'a30B TP XUMUYECKHUX PEAKIIUIX
5.4 #i#Par##PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) IPOAYKTOB
' peaxiuu, eciiu OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 H#HH#Par###PacuéTbl MacCcOBOM WM 0OBEMHOM JTOJIA BBIX0OJ1a MTPOIYKTA PEAKIIUH
' OT TEOPETHUYECKH BO3ZMOKHOTO
#H#Par###Pacuérel macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIINH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOpA C OMpPeIeIEHHON MaccoBOil 1oyei
PacTBOPEHHOTO BEILIECTBA
57 ###Par#t#PacuéThl ¢ UCTIOIB30BAHUEM MOHATUN «MACCOBAsI IOJIS», «MOJISIpHAs
' KOHIICHTPALIUS», «PACTBOPUMOCTH
###Par#t#HaxoxaeHne MOIeKyasipHON (OPMYIIbI OPraHUYECKOro BEIECTBA IO
5.8 €ro TUIOTHOCTH ¥ MACCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIUX B €0 COCTaB, UJIH 110

MIPOYKTaM CTOPaHHUS



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

IMa6puensa O.C., Octpoymos U.T'., Cnaaxos C.A., JleBkun A.H. Xumus 10
Kiacce (yriyOsieHHBIN ypoBeHb), [IpocBenieHue
2. I'abpuensia O.C., OctpoymoB WU.I'., CnaakoB C.A., Jleskun A.H. Xumus 11

kJacc (yrayOsieHHbIH ypoBeHb), [IpocBerienue

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1. 'abpuensu O. C. Metonuyeckoe nocobue k yueonuky O. C. ['abpuensHa u
ap. «Xumus. 10 kinace. Yrmyonéuusiit ypoenb» / O. C. I'abpuensiu, U. T
Octpoymog, C. A. CankoB. — M.: IIpocBemenue, 2019. 2. I'abpuensn O. C.
2. l'abpuensn O. C. Xumusd. Paboune nporpammel. [Ipenmernas nunus
yueOHukoB O. C. I'abpuensana u ap. 10—11 kmaccel : yued. nocobdue s
obmeo6pazonar. opranuzanuii / O. C. I'abpuensn, 1. I'. Octpoymos, C. A.
CnankoB. — M. : IIpocsemienue, 2021.

3. I'abpuensa O.C., OctpoymoB N.I'., «Xumus 10 kinacc. HacronpHas kaura
yautessi» M.: JIpoda, 2017

4. ET'D 2024. Xumus. 14 BapuanToB. TUIIOBbIE BAPUAHTHI SK3aMEHAIIMOHHBIX
3aganuit ot pazpaborunkoB EI'D/ FO.H. Mensenes. - M.:M3narenbcTBo

«DK3aMeHn», 2024



5. Ky3bemenko H.E., Epemun B.B. Xumusi. 2400 3agay AJisl IKOJIBHUKOB U
MOCTYMAMKX B By3bl. — M.: [Ipoda, 1999

6. Meroaunueckoe nocodue k yueouuky O. C. 'abpuensna «Xumus. 11 knacc.
Yriyonéunsiit ypoBenby» / O. C. 'abpuenss, K. I'. Octpoymos, C. A.
CnankoB. — M.: IIpocsemenue, 2019.

7. Hexpacosa JI.U. Xumus. Kaprouku 3aganuii. — Caparos: Jluueit, 2008

8. Oprannueckas XUMHsl B TECTaX, 3aJ1a4ax, ynpaKHEHUAX. ba3oBbIi ypOBEHb.
10 xnacc (aBtopsl: O. C. I'abpuensy, U. I'. Octpoymos, E. E. OctpoymoBa).
M.: dpoda, 2003

9. Papenxnit A.M., I'opmikoBa B.I1., Kpyrnukosa JI.H. «/Iunaktuueckunii
martepual o xumuu. 10 — 11. [Tocobue miisa yuurens», M.: Ilpocsemienue,
2019

10. Ps6os M.A., Hesckas E.YO., JIuako P.B.Tecter mo xumuu. M.:
«DKk3aMeny», 2019

10. Tpoery6osa H.I1.. [Toypounsie pa3paboTku no xumuu. 11 kiacc.
M.:Bako, 2017

11. Xumus. EI'D.10-11 knaccel. 3aanusi BBICOKOT'O YPOBHS CJIOKHOCTH:
yaeOHO-MeToinueckoe nocodue/ moa pea. B.H. Jloponbkuna. - Poctos H//1:
Jleruomn, 2021.

12. Xumus 8-11 knaccel: paboune nporpammsl o yueonukam O.C.

INabpuensna/ I'.1. Macnakosa, H.B. CapponoB—Bourorpasn: Yuurens, 2022
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