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MOSACHUTEJBHASA 3AIIKNCKA

PabGouass mporpamMmmMa 10 XUMHM Ha YPOBHE CpEIHEro o0mero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepasbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNIOkeHH «CTpaterun pas3BuTusi Bocnutanus B Poccuiickoit
Oeneparuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHUsl Ha YpOBHE YIIyOJIEHHOIO M3Y4YEHHs 3aHMMAET Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3oBanus ywamuxcsi 10-11 xmaccoB. W3yuenue
npeaMera, peaausyeMoe B YCIoBUSX Ju(depeHIupoBaHHOTO, TPOPUILHOTO
oOydeHusi, MpU3BaHO oOecmeunTh O0IEe00pPa30BATENBbHYI0 M OOLIEKYJIBTYPHYIO
MOJTOTOBKY BBIMTYCKHHKOB IIKOJIBI, HEOOXOAUMYIO I afanTaluu UX K ObICTPO
MEHSIOLIUMCS YCIOBUSIM KU3HU B COLIMYME, a TaKXKe JJISl TPOJOJKEHUS O0yUeHUs
B OpraHu3anusx npopecCuOHATBLHOTO 00pa30BaHUs, B KOTOPHIX XUMUS SIBISETCS
OJTHOM W3 MPUOPUTETHHIX TUCIUILINH.

B nporpamme mo XMMHUM Ha3HauY€HHE MpeaMeTa «XUMHs» MOJy4YaeT MOAPOOHYIO
VMHTEPHNPETALNI0 B COOTBETCTBUM C OCHOBONOJAraromumu mnojoxxkeHussmu PI'OC
COO o0 B3auMOOOYCIIOBIICHHOCTH II€JIeH, COJIEp KaHMs, PE3YyIbTaTOB O00yUeHUs U
TpeOOBaHMII K YPOBHIO TIOJArOTOBKM BBIMYCKHUKOB. CBHIETEIHCTBOM TOMY
SBJISIFOTCS CJIEAYIOLME BBINIOJIHAEMbIE TPOrPAMMOM 10 XUMHUH (PYHKIUU:

. MH()OPMAITMOHHO-METOANYECKAsl, peanu3aluus KOTOpOH oOecreunBaeT
MOJTy4YeHHUE TPEACTABICHUS O ILIEJSAX, COJEpKaHuM, 00Iel cTparernu oOydeHus,
BOCIIUTAHUA M Pa3BUTHs OOYy4aIOLIUXCS CPEACTBAMHM MpeaMeTa, M3y4yaeMoro B
paMKax KOHKPETHOTO MpoQuis;

. OpraHu3alMOHHO-TUIAHUPYIONIasi, KOTOpasi MpeaycMaTpUBaET ONpeieieHuE:
INPUHIIMIIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH M3YYEHHS Y4eOHOro
MaTepHuaia, KOJUYSCTBEHHBIX M KaueCTBEHHBIX €0 XapaKTEPUCTHUK; MOIXOJO0B K
(bOpMHUPOBAHUIO COAEPKATETHLHOW OCHOBBI KOHTPOJISI U OLICHKH 00pa30BaTEIbHBIX
JOCTHXKEHUM O0y4arolMXcs B paMKax WUTOTOBOM aTTecTaluud B (opMe €IMHOTO
roCyapCTBEHHOTO 3K3aMEHa 10 XUMHUH.

[TporpamMma At yriyOGinE€HHOTO U3yUEHUST XUMHHU:

. YCTaHABIIMBAE€T MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE IS
U3yYeHHUS B paMKaxX OTIENbHBIX Mpoduieil, mpexycMaTpuBaeT pacnpeneieHue u



CTPYKTYPHpOBaHME €ro IO  KJlaccaMm, OCHOBHBIM  COJAEpKaTeIbHBIM
JUHUSM/pasenaM Kypca;

. Aa€T MpUMEpPHOE paclpeiesieHue yueOHOro BpeMEHH, PEKOMEHIyeMOTo st
U3YYEHUS OTIIETBHBIX TEM;
. npenjiaraeT  MPUMEPHYI0  TOCIEIOBATENbHOCTh  H3Y4YEHUsS  Y4eOHOro

Marepuansa C Y4€TOM JIOTUKM IIOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

. Ta€T METOIMYECKYI0 MHTEPIIPETAIMIO LIeNIeH U 3a/1a4 U3y4YeHus MpeaMeTa Ha
yrayOa€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
obmiero  00pa3oBaHUs, COACPKATEIBHOM  XapaKTEPUCTHKH  IUIAHUPYEMBIX
pE3yNbTATOB OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl CPEIHETO OOIIETO
oOpa3oBaHus (JIMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TaAKXKE C YUYETOM
OCHOBHBIX BHUJOB Yy4e€OHO-IIO3HABATEIbHBIX JEUCTBUN oOydaromerocs 10
OCBOCHHIO COJIEPKaHMS IPEIMETA.

[Io BceM Ha3BaHHBIM NO3ULHUAM B MporpaMme MO XUMHHU MPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOY4YE€HMEM XUMUU Ha YPOBHE OCHOBHOTO OOILIEro
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOil MO  XUMHUHU
00s13aTeNIbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEp)KaHUs y4eOHOTO MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTABJISIONIEH,
KOTOpasi JA0JDKHA OMNPENEsAThCS B COOTBETCTBUU C HANpPaBICHHUEM KOHKPETHOI'O
npoduiig 00yyeHusl.

B cootBeTcTBUM ¢ KOHUENTyalbHbIMU MoJoxeHussMu @I'OC COO o Ha3HaueHUU
peIMETOB 0a30BOT0 U yriayOJaEHHOTO YpOoBHEH B cucteMe nudhepeHIupoBaHHOTO
oOydeHHs Ha YpOBHE CpeaHero oOmero oOpa3oBaHUsS XUMHS Ha YpOBHE
yrayONE€HHOTO W3y4YeHHs HalpaBlIeH Ha peald3aliil0 MPEeEeMCTBEHHOCTU C
MOCJIEAYIONIMM 3TalloM MOJY4YeHHUs XHMHYECKOro oOpa3oBaHUs B paMKax
U3YYEHUSl CIELHUAIBHBIX €CTECTBEHHO-HAYyYHBIX W XHMHUYECKUX JMCLUIUIAH B
By3axX M OpraHu3alusiX CpeJHero npodeccuoHaIbHOro oopazoBanus. B 3Toii cBsi3u
u3ydeHue mnpeaMera «XUMHUS»  OPUEHTUPOBAHO  NPEUMYIIECTBEHHO  Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronmxcs, BbIOPABIIMX ONPEAeAEHHBIA MPOoPuiib 00yYeHUsi, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy c¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pa3oBaTeNbHON MpPOrpaMMbl CpPEAHEro oOmEero oO0pa3oBaHMS U3Yy4YECHHE
npeaMera «XHUMHsS)» OPUEHTHPOBAHO TAKKE€ Ha pEUICHHE 3aJad BOCHHUTAHUS M
COLMAJIBHOTO  pa3BUTHs  oOydaromuxcs, Ha  (GOPMUPOBAHHE Yy  HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHH palMOHATU3alUK y4eOHOro Tpyaa H



O00OOMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomUMHA NpeaMeTa «XUMHUS» Ha YpPOBHE YIiayOJEHHOTO HW3y4YEHUs
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHuu Moaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B NPOrpaMMe MO XUMHUHU 32 OCHOBY
npunatel nonoxkeHuss ®I'OC COO o paznuumsx 0a30BOro M yriyOI&HHOTO
YPOBHEHN U3YUYEHHUSI MIPEIMETA.

OcHoBy conepxkaHusi KypcoB «Opranuueckas xumus» U «OOmas #u
HEOPTaHUYECKasi XUMHSD» COCTABIIIET COBOKYIHOCTh MPEIMETHBIX 3HAaHUU U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs IpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeNelEHHOE TEOPETHYECKOE JIOMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COCIMHEHUU HAa OCHOBE PACIIMPEHUS W YIIIyOJICHHS
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKIHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOW KUHETHKHU
M TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuommyeckont
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSCHSETCS] C TOYKU 3PEHUS IHEPTreTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3PECHUs] MEXaHU3MOB e€ oOpaszoBanus. M3yueHue
TUTIOB ~ peakuuMid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOIU3E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHm4yeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemseTcs 0co00e BHUMaHUE BOMpocaM 00 dJIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Oco0oe 3HaueHue UMEEeT TO, YTO Ha COJIepKaHUE KYpCOB XUMHUHU YriayOIEHHOTrO
YPOBHS U3YUYCHHUS JJI KJIACCOB OMpeAeIEHHOTO Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIIeH cHucTeMe MNpPEeIMETHBIX 3HAHUN)
OKa3bIBAIOT BIIMSIHUE CMEXKHbIE NpeAMEThl. Tak, Hampumep, B COAECPKAHUU
npeaMeTa JJisl KJIaCCOB XUMUKO-(PU3nIecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETh DJJIEMEHThl Yy4eOHOro wmarepuasia mno oOmed xumuu. [lpu uzydeHumn
npeaMeTa B JIaHHOM ClIy4yae akLEeHT OyJeT ciellaH Ha OOIIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB W TEOPUH B XHUMHHM W B (U3UKE: ATOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKyJsipHas Teopus B (U3HKE), 3aKOHBI COXPaHEHUS
MacCchl M DHEPIHM, 3aKOHbI TEPMOJMHAMUKH, 3JIEKTPOJIM3a, MPEJCTABICHUS O
CTPOECHHUH BEILECTB U IPYTOE.



B TO xe BpeMs B copepxaHHM IpeaMeTa Ui KJIACCOB XUMHUKO-OHMOJIOTHYECKOTO
npodris OONBIMI yIeTbHBIM BeC OyJeT MMETh OpraHudeckas XuMus. B stom
cllydae MpeI0CTaBIsIeTC BO3MOKHOCTD i 0oJiee 00CTOSITENFHOTO PACCMOTPEHHS
XUMUYECKON OpraHu3alii KIETKHM KaK OHOJIOTMYECKOW CHCTEMBbl, B COCTaB
KOTOPOM BXOIAT, K NMPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIAIIH]BI,
OeJIKH, yriaeBoAbl, HYKJIEHHOBbIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHMS O cOCTaBe
Y CBOMCTBax IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIY’KaT
OCHOBOM 11 M3y4Y€HHUs CYHIIHOCTH TIpOLEeccOB (OTOCHUHTE3a, JbIXaHUS,
MUILIEBAPECHMUS.

B mnnmane (¢opMupoBaHHS ~OCHOB HAyYyHOTO MHPOBO33pPEHHS, OCBOEHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWM M3y4eHHE NpeaMera «XUMHUsS» Ha YriyOJEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH MpeIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHblE NpeaMeThl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3ydyenunn yuyeOHOro npeamera « XUMHs» Ha yrilyOJEHHOM YPOBHE TAKXKe, KakK
Ha YpPOBHE OCHOBHOTO W cpeaHero oOuiero oOpa3oBaHus (Ha 0a30BOM YPOBHE),
3ajaueil MEepBOCTENIEHHON 3HAUYMMOCTU SBIsSIETCS (OPMUPOBAHUE OCHOB HAyKHU
XUMHH KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUYECKON e TeIbHOCTH
YyeJoBeKa U OJHOI0 M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue 3Toi 3amaun
Ha YIIyOJIEHHOM YpOBHE M3YYEHUS NpEIMETa MPEArnojaraeT peajln3anuio TaKhX
LejeH, Kak:

. (opMupoBaHue TPEACTaBICHUNH: O MaTEpPUAIBHOM E€IUHCTBE MHUpAa,
3aKOHOMEPHOCTSX U IIO3HABAEMOCTH SBJICHUM IIPUPOJBI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ BeIylled poju B 00ECIEeUEeHUU YCTOMYMBOTO Pa3BUTHS
YeJIO0BEYECTBA: B PEIICHUU MPOOJIeM IKOJOTHUECKOMN, SJHEPTreTUUECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
UCTOYHUKOB SHEPruHU, B OOECHEUYEHUHU pPallMOHAJIBHOIO MPUPOIONOIL30BaHUS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEW KyJbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHUSI K CBOEMY 3/I0POBbIO U TMPUPOJIHOMN
cpene;

. OCBOCHHE CHUCTEMBl 3HAaHMWM, JIGKAIMUX B  OCHOBE XHWMHMYECKOM
COCTaBJISIFOLICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (PyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TE€OPUU XHMHUHU, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUHU
BEIIECTBA HA  pa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAaIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX
IIPOTEKAHUSI XMMHUYECKHX pPEaKIMi, O XMMHUYECKOM pPAaBHOBECHUH, PAcTBOpax M
JUCTEPCHBIX CHUCTeMaxX, OO0 OOmMX Hay4yHbIX MPUHIHUIAX XHUMHYECKOTO
IIPOU3BOJICTBA;



. dbopmupoBaHue y oOydJaroruxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKUX 3HAHUU NI OOBSICHEHUS KITFOYEBBIX
el u mpoOjeM COBPEMEHHOW XUMUH, JJII OOBSICHEHHS W TMPOTHO3MPOBAHUS
SBJICHUM, WMEIOIIUX €CTECTBEHHO-HAYYHYIO0 MPUPOAY; TPAMOTHOTO pEeIICHUs
po0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHAJIM3a U OLEHKH C TMO3UIIHIA
IKOJIOTUYECKON 0€30MacHOCTH TMOCHIEACTBUI OBITOBOM U MPOU3BOACTBEHHOMN
NEATeTLHOCTH  YEJIOBEKAa, CBA3aHHOM €  XUMHUYECKAM  IPOU3BOJACTBOM,
HCITIOJIb30BAaHUEM U TIEpepabOTKO BEIIECTB;

. yrayOJeHue MpeICTaBICHU 0 HAYYHBIX METOJ/Iax MO3HAHUs, HEOOXOIMMBbIX
JUISl TIPUOOpPETEHUsT YMEHUW OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS
XUMUYECKAX SBJICHUH, WMEIOMUX MECTO B TMPHUPOJE, B MPAKTHUYCSCKOU
JEATEeTLHOCTH U TTOBCETHEBHOM KU3HHU.

B mmane peanuzanuu MNEpBOOYEPETHBIX BOCIUTATENBHBIX M  Pa3BUBAIOIINX
GyHKUIMNA IIEJIOCTHOM CHUCTEMBI CpeaHEro o0mero oOpa3oBaHMs TPU H3YYCHHUH
npeaMera «XuMHUsS» Ha  yIIOyOn€HHOM  YpOBHE OCOOYyI0  aKTyaJdbHOCTh
MPUOOPETAIOT TaKUE 1EIU U 33/1aui, KakK:

. BOCITUTaHNE YOSKIEHHOCTH B TTI03HABAEMOCTH SIBJICHUMA PUPOIBI, YBAKCHHUS
K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPETUUECKUX W MPUKIAJHBIX MCCIETOBAHUMN
B XUMHH, (POPMUPOBAHHUE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH;

. pa3BUTHE MOTHBAallMM K OOYYEHHIO U T[IO3HAHWIO, CIOCOOHOCTEH K
CAaMOKOHTPOJII0O ¥ CaMOBOCIHMTAaHUIO Ha OCHOBE YCBOCHHUS OOIICUETOBEYECKUX
IICHHOCTEH;

. pPa3BUTHE TMO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYabHBIX U TBOPYECKUX
criocoOHoCcTeN oOyydaromuxcs, GopMUpPOBaHUE Y HUX CO3HATEIBLHOIO OTHOIICHHUS K
caMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOPA30BaHUIO0 KaK YCJIOBHUIO YCIEUIHOMN
npoecCHOHANbHOM 1 OOIIECTBEHHOU JAEATEIBPHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/IOPOBBIO M IOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

. dbopMHpOBaHWE YMEHHMA W HABBIKOB Pa3yMHOTO TIPHUPOJIOIOIB30BAHUS,
pPa3BUTHE DKOJOTUYECKOW KYJIBTYpHl, TNPHUOOPETEHHE OMbITa OOIICCTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN IEeITESIbHOCTH.

OO61iee 4ncI0 9acoB, MPEIYCMOTPEHHBIX JJI U3YYCHHUS XUMHUU HA YTIIyOJICHHOM
yYpOBHE cpeaHero oomiero oopazoBanus, cocrapiser 204 vacos: B 10 kimacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT M 3HaYE€HUWE OPraHUYECKOM XUMHUH, MPEACTABICHHE O MHOI000pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DJEKTPOHHOE CTPOSHUE aToMa YIJIepoJia: OCHOBHOE M BO30YKIEHHOE COCTOSHUSI.
BasnieHTHBIE BO3MOXXHOCTH aTOoMa yriiepoja. XUMHAYECKasl CBSI3b B OPTaHUYECKUX
COEIMHEHUAX. Tunbl TUOPUAM3AIMU aTOMHBIX OpOuTaseil yriepoaa. MexaHu3Mbl
oOpa30oBaHUsI KOBAJEHTHOM CBsI3M (OOMEHHBIN W JOHOPHO-aKIENTOPHbIN). Turmbl
MEepEeKpbIBAaHUSI aTOMHBIX opOuTanei, 6- W 7w-cBsi3u. OjuHapHas, JBOWHAs U
TpoitHas cBA3b. CriocoObl pa3pbiBa CBSI3€M B MOJIEKYJIaX OPraHUYECKUX BEIIECTB.
[Tonsatue o cBOOOTHOM paauKaie, Hykiaeoduie u 3aeKTpodue.

Teopust cTpoeHusi oprannueckux coeauHeHuid A.M. ByTiepoBa U COBpEMEHHbIE
MPEACTABIICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOCHUSI OPTaHUYECKHUX
coeiMHEeHUN. MoJieKyJsipHbie U CTPYKTYypHbIe (hopMyiibl. CTPYKTYpHBIE POPMYIIBI
pPa3IMYHBIX BUIOB: pa3BEPHyTas, COKpallEéHHas, ckeneTHasd. M3omepus. Buasl
W30MEpPUU: CTPYKTypHasi, WPOCTPAHCTBEHHAasA. OIJEKTPOHHBIE dA(PPeKThl B
MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUH (MHIYKTUBHBIA U ME30MEPHBIN d(PPEKThI).
[IpencraBnenne o kinaccupUKAMK OpPraHUYecKuX BemiecTB. llonsTtHe o
¢bynkunoHansHOM rpymnmne. ['omonorus. ['omonoruyueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coeauHenuid (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTAEJBHBIX ITPEACTABUTEIICH.

OcobenHoctn W KiacCU(UKAIMS OpPraHUYEeCKuX peakinuil. OKUCIUTENIbHO-
BOCCTAHOBUTEJILHBIE PEAKIIMU B OPraHUYECKOW XUMUHU.

DKCHEPUMEHTAJbHBIE METOAbl H3YYEHUS BEIIECTB W WX IPEBpAIICHUN:
O3HAKOMJIEHHUE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajlaMd Ha HUX
OCHOBE, OIIBITHI 10 IPEBPALICHUID OPTraHUYECKUX BEIIECTB INPU HArPEBAHUU
(maBneHue, OOYTIWBAaHWE W TOPEHHE), KOHCTPYUPOBAHUE MOJEIEH MOJEKYI
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanpl. ['omonormdeckuii psj ankaHoB, oOmas ¢opmyia, HOMEHKIATypa H
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
aJIKaHOB.

XWUMUYECKHE CBOMCTBAa QJIKAaHOB: PEAKUUM  3aMEIICHUS, HW30MEpPHU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KpEKuHra, ropenus. [Ipencrasinenue o
MEXaHU3ME PEaKIUi PaAUKAIBHOIO 3aMEILIECHMS.



Haxoxnenune B mpupojie. CriocoObl OTyYeHHUs U IPUMEHEHHE aJTKAHOB.
[Muknoankanel. O6mas ¢opMyna, HOMEHKIaTypa U u3zomepusa. OcobeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) MUKIOaIKaHOB. CrocoObl MOJyYEHUs U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenpl. ['oMoyiormueckuii psim amkeHoB, oOmas Qopmyna, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ alKEeHOB, SpP*-
ruOpuan3anmsi aTOMHbIX opOuTanei yriepoja, 6- W m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (Luc-TpaHc-) wu3zoMepusi. @Dusnyeckue CBONCTBA aAJKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHUE
IIPU JBOMHOM CBSI3H, MOJMMEpHU3aUnd U OokucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxaguensl. Krnaccuduxamus ankaaueHoB (CONpPsDKEHHBIE, W30JUPOBAaHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI U XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrIocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.
Anxunbl. ['oMoniornyeckuil psj ajJkUHOB, oOuias Qopmyia, HOMEHKJIaTypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJIKUHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHWHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIlni Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThueckue yriieBoJopoAbl (apeHbl). ['omosiornueckuil psig apeHoB, oOmas
dbopmyna, HOMEHKJaTypa © H30MEpHUs. OJEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Ddusmyeckne CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUS], OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpPE aJIKWIBHBIX PpPaJUKAIOB, KapOOKCUJIBHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl MOTyYeHUs U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Ipuponnsiii Ta3. IlomytHele HedTsHBbIE Ta3bl. HedTh um €€ mpoucxoxiaeHue.
KameHHbIi1 yronas u mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTH:
NEPETrOHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHil), PU(POPMUHT, MHUPOIIU3.
[TpoaykTel nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.
['eHeTyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.



DONEKTPOHHOE CTPOEHUE TaJOr€HNPOM3BOJHBIX  YIVIEBOJOPOJAOB.  Peakiuun
3aMEIICHUs] TajoreHa Ha THUJIPOKCOTPYIIY, HHUTPOTPYIIY, HAHOTPYIIILY,
amMuHorpynmy. JleiicTBe Ha TraJOreHNpPOU3BOAHBIE BOJHOTO W CIUPTOBOTO
pactBopa mEénoun. B3auMojeiicTBue nuUrajgoreHajIKaHOB C MarHUEM U IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOAOPOJOB B OBITy, TEXHHKE U TPH CHUHTE3E
OpPraHUYECKUX BEILECTB.

DKCcrnepUMEeHTAIbHbIE METObl U3YUYEHUsI BEUIECTB U UX NMPEBPALCHUN: U3yUYECHHE
(bu3MYeCKUX CBOWCTB YIJIEBOJOPOJOB (PacCTBOPUMOCTH), KAUECTBEHHBIX PEaAKIUi
YIJEBOJIOPOAOB pPa3IMUHBIX KjaccoB (oOecuBeyrMBaHUE OpPOMHOM MM HOJHOU
BOJIBI, paCTBOpa MEepMaHraHaTa Kajus, B3aUMOJICHCTBUE alleTUICHa C aMMHUAYHBIM
pactBopoM okcuga cepedpa(l)), kadecTBeHHOe OOHapy>KEHHE yriiepoja W
BOJOpOJa B OPraHMYECKUX BEIIECTBAX, IOJYyYEHUE 3TUJICHA U HU3YYEHUE €ro
CBOMCTB, o3HaKomuieHue c koJulekuusmu «Hedte» u «Yromp», ¢ oOpasnamu
IJIaCTMAacC, KaydyyKOB M PE3UHbI, MOJECITUPOBAHHE MOJEKYJ YII€BOAOPOJIOB U
raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaepxaime opranuyeckue coeJHHEHUS.

[TpenenbHble OTHOATOMHBIE ClIUPTHI. CTpoeHUE MOJIEKYJ (Ha MpUMepe MEeTaHoJa U
sTaHona). ['omonoruveckui psan, oodmas dhopmysa, U30Mepusi, HOMEHKJIATypa U
knaccudukanusa. DuznyecKkue CBONCTBA MPENEIbHBIX OJHOATOMHBIX CIUPTOB.
BonmoponHble CBSI3M MEXKIYy MOJEKYJaMH CHUPTOB. XUMWUYECKUE CBOWCTBA!
peakuuu  3aMelleHus, JIeTHApaTallid, OKHUCIEHUs, B3aUMOJEICTBHE  C
OpPraHUYECKUMU W HEOPraHM4eCKMMH Kuciaoramu. KauecTBeHHass peakius Ha
OJTHOATOMHBIE€ CIUPTHI. JlelicTBUE ATaHONAa U METaHOJIa HAa OPraHM3M YeJIOBEKa.
Crioco0ObI TOTyYeHHsl ¥ PUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie >¢upsl, HOMeHKIaTypa U uzoMmepus. OcoOeHHOCTH (GUBUYECKUX U
XUMHYECKUX CBOMCTB.

MHoroaromMuble CHUPTHI — OTWIEHIJIMKOAb U [iulepuH. Pusnyeckue u
XUMHYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHHsI, B3aUMOJICHCTBUE C OPTaHMYECKUMU
U HEOPraHWYECKMMHU KHCIOTaMH, KAauyeCTBEHHAs pEakius Ha MHOTO0aTOMHBIC
cnupthl. [IpencraBieHue o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CrpoeHHWE MOJEKYNbl, B3aUMHOE BIHMSHHE THIPOKCOTPYIIBI U
oenzonbHOTO fAnpa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gperomna. GenonpopmaabaeruaHas CMOIA.
KapOonunbHble COeNMHEHUS — aibAETUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, 0O0IIas



dbopmyna, mzomepuss U HOMEHKIaTypa. DuU3MUecKHe CBOWCTBA albICTHUIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAYECTBEHHBIE PEAKIIMHA HA aJIbJIETUIBI.
Crioco0b!I oJTyyeHusl ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OIHOOCHOBHBIE TpezeiibHbIE KapOOHOBBIE KHUCIOTh. OCOOEHHOCTH CTPOECHMS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3HUecKUe CBOMCTBA
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BOJOpOAHBIE CBSI3U MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWCTBA,
peakuuss dTepUPUKANM, PEAKUUU C YYACTUEM YIJIEBOJOPOIAHOIO paJMKaa.
Oco0eHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCUKapOOHOBBIX KUCHOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JuHOoNeH08as KUcaoThl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.
Cnoxuble 3¢upbl. ['oMonornueckuii psa, oOmas Qopmyna, u30Mepus H
HOMEHKNaTypa. PU3NYECKHEe W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW MU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, QU3NUECKUE W XUMHUYECKHE CBOICTBA YXUPOB: THUIPOJIHU3 B
KHUCIJION U 11enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHKAIIMX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCJIOT, MX MOIOIIEE JAeiCTBUE.

OOmas xapaktepuctuka yrieBoaoB. Kiaccudukauus yrieBofgoB (MOHO-, IH- U
noyicaxapunabl). MoHocaxapuabl: TJIOKo3a, (pykTo3a, ranakrosa, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
IpyMI, COUPTOBOE MU MOJOYHOKHCIOE OpoxeHue. lIpuMeHeHue rOKo3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnuBarole 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHre MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJNO3bI: TUIPOJIU3, ModyyeHue 3¢pupoB uemwionosbl. [lonsrue o0
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHHMsS BEIIECTB M HUX [pPEBpalICHUIL:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOrO CIIMPTA B aJIbJETUJ HA PACKaJEHHON MEIHOM MIpPOBOJIOKE,
OKHCJIEHUE ASTWJIOBOTO CHMpPTa JUXPOMATOM Kajusl (BO3MOYKHO HCIOJIb30BaHUE



BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUWW Ha aibJIeruabl (C TUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue cBoilcTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJEMCTBHE pacTBOpa TJOKO3bl ¢ ruapokcugom menu(ll), BzanmoneiicTeue
Kpaxmajia ¢ MOJOM, PEIICHHE JKCIIEPUMEHTAJIBHBIX 3a1a4 1o TeMaMm «CrupTel U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaliue OpraHuyecKue coeJuHeHMs.

AMUHBI — OpraHMYecKuEe IpOU3BOJHBIE ammuaka. Kiaccupukanus amMHHOB:
anndaTuyeckue W apoMaTUYECKUe; IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moiekyin, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHUX aMUHOB: OCHOBHBIE CBOICTBA,
ANKWJIMPOBAHNE, B3aUMOJECHCTBUE IEPBUYHBIX AMHHOB C a30THUCTOM KHUCIOTOW.
Conu aJIKWIIaMMOHHS.

AHWIIMH — IPEACTAaBUTENb aMHUHOB apoMarndyeckoro psaa. CTpoeHue aHWIMHA.
B3auMHOe BIMSHHME Tpynn aroMOB B MoJeKkyle aHwinHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUS] M NpUMEHEHHE amudarnyeckux aMuHOB. llonmydyeHue aHwiIMHa W3
HUTPOOEH307Ia.

AmuHOkucioTel. Homenknatypa u u3zomepus. OThenbHbIE NPEICTABUTENN O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @DU3WYecKue CBOMCTBA aMHHOKHUCIIOT.
XYWMHUYECKME CBOMCTBA AMHMHOKHMCJIOT Kak aM(OTEpHBIX OpPraHUYeCKHX
COCMHEHHUM, peakuus MOJMKOHACHCAllUU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mpuponaHeie mnonaumepsl. llepBuuHas, BTOpUYHAsT W TpeTUYHAs
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHMsS BEIIECTB M UX IPEBpaLICHUIL:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypalus O€JIKOB NpU HarpeBaHUH, LBETHBIC
peakuuu Ha O€JIKM, pelIEHUWE OHKCIEPUMEHTAIbHbIX 3aJad [0 TeMaM
«A3oTcolepkallue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKy/ISIDHbIE COeITMHECHUS.

OCHOBHBIE TMOHATUS XUMHH BBICOKOMOJIEKYJIIPHBIX COEOUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHMH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUSI.

[Tomumepuble  matepuansl.  [lmactMaccel  (MONMMATUJIEH,  MOJUIIPOIUJIEH,
NOJINBUHWIXJIOPU, TOJUCTUPOJ, IMOJMMETHWIMETAKPWIAT, MOJUKAPOOHATHI,
noaudTUIEeHTepedTanar). Yunuzauus u nepepaboTKa MIacTHKA.



OrnactoMepbl: HaTypaldbHBIA KaydyK, CHHTETHYECKHE Kayuyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bosnokna: HaTypaibHble (XJIONOK, IIEPCTh, WIENK), HCKYCCTBEHHbBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[TomuMmepsl crniennanbHOrO HazHadeHMs (TEQUIOH, KEBIAp, 3JIEKTPONPOBOASILNE
MOJIUMEPHI, OMopasiiaraeMble MOJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHS BEIIECTB MW HUX [PEBpalICHUIL:
O3HaKOMJIEHUE C 00pa3llaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PCIICHHE OJKCIIEPUMEHTAJBHBIX 3anad 1o Teme «Pacrno3HaBanue
IJIACTMACC U BOJIOKOHY.

Pacuérnrple 3agaun.

HaxoxaeHue MonekyJIspHoil (POpMyJIbl OPraHMYECKOTO COEIMHEHHSI 10 MACCOBBIM
JOJIAIM DJIEMEHTOB, BXOIAIIMX B €ro COCTAaB, HAXOXKICHUE MOJIEKYJISIPHOU
(opMyJIbl OPraHUYECKOT0 COEAUHEHMs MO Macce (00BbEMY) IPOAYKTOB CropaHHus,
10 KOJINYECTBY BENIECTBa (Macce, 00bEMY) MPOIYKTOB PEAKLIMU U/ UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POpPMYJIbI OPraHMYECKOrO BEIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB IMOJIYYEHUs, ONPEACIICHUE I0JH
BBIX0/Ia IPOAYKTA PEAKLUU OT TEOPETHYECKH BO3MOXKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXnpeIMETHBIX CBSI3€U NMPU MU3YYEHUHU OPraHUYeCcKOM Xumuu B 10
KJIACCE OCYUIECTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TMOHATHH, NMPUHATBIX B OTAEJBHBIX IPEAMETAX €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO1ue ecTecTBEHHO-HAayuyHble MOHSATUA: SBJICHHE, Hay4YHbIH (akT, TUIoTe3a,
TEOpHsl, 3aKOH, aHaU3, CHUHTE3, KIaccupuKauus, HaONIOACHUE, HU3MEPEHHE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®u3uKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUYECKUI
YpOBEHbB, BEIIECTBO, TENIO, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3HMUECKHE
BEJIMYMHBI, AMHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorusi:  kierka, oOpraHu3M, OJKOcuUcTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOABI, JKUPBI, HYKJICHHOBBIE KHCIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOTIUBO.

TexHonorus: NMUIIEBbIE NMPOAYKTHI, OCHOBBI PAllMOHAJIBHOIO IMUTAHUS, MOIOLIUE
CpEeIICTBA, MaTepUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA



Teopernyeckre 0CHOBbI XUMMH.

Atom. CoctaB aTroMHBIX sfep. XuMHUeckud snemeHT. M3otombl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukaius XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
OJNeKTpOHHBbIE KOHPUTYpALIMM aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypaluyd HOHOB.
DIEeKTPOOTPULATEIBHOCTbD.

Ilepuonnueckuit 3akoH u [lepuoanyeckas cucrema XMMUYECKUX 3eMeHTOB [ .
MenneneeBa. CBsi3b NEPUOJUYECKOr0 3akoHa U llepuoanyeckoll CHUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpPHUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpydnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Meuneneesa.

XUMH4YECKasi CBA3b. BHAbl XUMHYECKOW CBSI3M: KOBAJICHTHAs, HWOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3W. KpaTHbie CBs3u. BojgopoaHass CBs3b.
MexmoneKyIsspHbIE B3aUMOICUCTBHUS.

BaleHTHOCTB M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha TIPUMEPE COEAMHEHUI JIEMEHTOB
BTOPOI'O MIEPHOAA).

[IpencraBienre O KOMIUIEKCHBIX coequHeHHsiX. CocTaB KOMIUIEKCHOTO HWOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemecTtBa ~ MOJIEKYJIIDHOTO M HEMOJIEKYJIIDHOTO  CTPOE€HMSA.  THIbI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Mcruaabie pactBopel. I[IpeacraBnenue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIPAXEHUS KOHIIEHTPALlMM PaCTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAas KOHILEHTpalus. HacellieHHbIE 1
HEHACBILLEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanys u HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. |pHUBUATILHBIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.
Knaccudukanmsa XUMHYECKUX pEakuuid B HEOPraHMYECKOW M OpraHuyecKon
XUMUH. 3aKOH COXPAHEHMS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TermoBbie d3((PEeKTh XUMUYECKUX PEaKITUH.
TepMoxXuMUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKOW peakiuu, €€ 3aBUCHUMOCTh OT pPa3IMYHBIX (HaKTOPOB.
['oMOreHHbIE U reTEPOreHHbIE peakiuu. Karanns u kaTanu3aTtopsl.



OOpatuMble U HEOOpaTHMbIE peakiuu. XHUMHUYECKOe paBHOBecue. KoHcTaHTa
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIHUSIONIME HA MOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIEPATYpa, AABJICHUE U KOHIICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [puauun Jle [larense.

Onektponutnyeckas auccouuanus. CuinbHble U cinadble JeKTpoauThl. CTEneHb
nucconuanuu. Cpena BOAHBIX PACTBOPOB: KUCIOTHAsl, HEUTpalibHAs, HIEIOYHAs.
Bonoponusiii nokazarens (PH) pactBopa. I'maponus coseil. Peakiiuu moHHOTO
oOMeHa.

OKUCIUTENBPHO-BOCCTAHOBUTEINIbHBIE peakuuu. CTeneHb OKuciaeHusA. OKUCIUTENb
U BOCCTaHOBUTENb. [Ipomecchl OKHUCIEHHSI W BOCCTAaHOBJIECHUsS. BaxHelue
OKUCIIUTENIM M BOCCTAaHOBUTENU. MeEToa 3JIEKTPOHHOTO OajiaHca. DJIEKTPOJIN3
pPacTBOPOB U PacIIaBOB BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W UX [PEBPAILICHUI:
pa3oKEeHHE TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, Olpe/ieieHre
Cpelbl pPacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
pPaBHOBECHSI.

Heopranuyeckasi xumusi.

[Tonoxenne HemeTtaioB B llepuogmueckodl CHUCTEME XMMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa u 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAaJUIOB. AJUIOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yrieponaa).

Bonmopon. Ilonyuenwme, ¢usmyeckue W XHUMHYECKHE CBOMCTBA: PpEAKIUH C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTEIJIbHBIE CBOMCTBA. [ Mapubl.
TonaMBHBIE AJIEMEHTHI.

["amorensl. Haxoxxaenue B mpupone, CrnocoObl TONy4eHHs, (U3HYECKUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBOAOpObl. BaxkHenmume KUCIOPOACOACpIKAIINE
COeIMHEHUs TrajgoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopon, o3on. JlabopaTopHble ¥ NPOMBIIIJIEHHBIE CIOCOOBI TMOJYYCHUS
kuciopoaa. @uU3NUecKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U TIEPOKCUJIBL.

Cepa. HaxoxaeHue B mpupo/ie, CriocoObl moayueHusi, Gu3n4ecKue U XuMHUECKHe
cBoiictBa. CepoBogopon, cyiabduasl. Oxcun cepoi(1V), oxcun cepsi(VI).
CepHucrast U cepHasi KUCIOTHI U UX cor. OCOOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI.
[IpumeHeHue cepol U €€ COeTUHEHUH.

Azot. Haxoxnenue B mpupojie, CriocoObl MOTydeHus, PU3NIECKUE U XUMHUUECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCUAbI a30Ta. A30THCTasl U a30THAS KUCJIOTHI U UX



comu. OCOOEHHOCTH CBOWCTB a30THOW KHCHOTHIL. [IpuMeHeHMe a30Ta U €ro
COCTMHEHMI. A30THBIE yT0OpEHHUS.

®ochop. Haxoxnenue B npupojae, CMOCOOBI MOMy4YeHUs, (PU3NUECKUE W
xummudeckue cBoictBa. dochunpr u Gochun. Oxcuasl dochopa, dochopnas
kucinora U e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yA0OpeHus.

Yrnepon, HaxoXkJeHUE B Tpupojae. AioTponHbie Moaudukanuu. Ou3ndeckue u
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX YyriepoaoMm. Okcun
yraepona(ll), oxcun  yraepoma(lV), yrompHas kuciaora u €€  COJIM.
AKTUBUPOBAHHBIM  yrojib, ajcopOuus. @DymnepeHsl, rpadeH, YriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemunii. HaxoxaeHue B Mpupoje, CHOCOObI MOJTy4YeHUs, (U3HUECKHE U
xummuieckue cporctBa. Oxcupn kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.
[Tonmoxenne wmetamwioB B llepuoguueckod cuUCTEeME XHMUYECKHUX JJIEMEHTOB.
OCOOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOuue
dbusnueckue cBoWcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM Psii HANpsDKeHUM MeTtaioB. OOIue crnocoObl MOJTy4eHUs
METaJUIOB:  TUAPOMETAJUTYPIHsl,  MUPOMETAJULyprus,  SJIEKTPOMETAILTYpPTHs.
[Tonsitue o koppo3uu MeTaIoB. CiocoObl 3aIIUTHI OT KOPPO3HH.

O6mast xapakrtepuctuka wmeTawioB |A-rpynmber  [lepuogndeckoit  cucTeMbl
XUMUYECKUX OdJeMeHToB. Hatpuii u xkanuii: mnomydeHue, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX COETUHEHUM.

Oo6mast xapakrepuctuka MertamuioB |IA-rpynnel  [lepuoanueckoid  cucTeMbl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKUE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAUHEHUHU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJIIOMUHUN: TONy4YeHHE, (PU3MUEeCKHe W XUMHYECKUE CBOWCTBA, MPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro coeauHeHUW. Am@oTepHble CBOMCTBA OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmast ~ xapakTepucTuka  MeTauioB  moOounbix  moarpynn  (b-rpymm)
[Teproanuueckor CUCTEMbI XUMUYECKUX DJIEMEHTOB.

@u3nuecKue U XUMHUYECKHME CBOMCTBA XpoMa M ero coeauHeHuil. OKCHIbl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomatsl, HX
OKHCJIUTEbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHne Xpoma.



Pu3n4ecKne U XUMUYECKHE CBOMCTBA MapraHiia U €ro coeInHeHui. Baxxueumue
coequHennst wmapranmna(ll), wmapranma(lV), wmapranma(VI) wm wmapraama(VIl).
[lepMaHranat kamausi, €ro OKUCIUTEIbHBIE CBOMCTBA.

Pu3znueckue M XHUMHUYECKHE CBOWMCTBA jKeje3a U ero coenanHeHuil. OKCHIBI,
ruapokcuasl U conu keneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHUe Keesa
Y €r0 CIUIaBOB.

Ou3nYeCcKne U XHMHUYECKHME CBOWCTBA Meau U €€ coenuHeHuil. [lomydyeHune u
MIPUMEHEHHUE MEIU U €€ COCIMHECHUM.

[{uuk: monyyeHue, Gu3HMUEecKUe U XUMUYECKHUe CBOMCTBA. AM(pOTEpHbIE CBOMCTBA
OKCH/JIa ¥ THJIPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[puMeHeHrne MHKa 1
€ro COCMHEHHU.

DKCIepUMEHTAIbHBIE METOJbI M3YUYEHHUS BEIIECTB U UX IMPEBPAIICHUN: U3yUYeHHUE
o0pa3lioB HEMETaJUIOB, ropeHue cepul, hocdopa, xeneza, MarHusi B KUCIOPO/IE,
W3YYEHHE KOJUIEKIMH «MeTaipl M CIUIaBbl», B3aUMOJACHCTBHE WIEIOYHBIX U
IIEJIOYHO3EMENBHBIX ~ METaUNIOB €  BOJOM  (BO3BMOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCIOT U
nieoued, KaueCTBEHHbIE PEaKIIMi Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOJOPOJa
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT W HIEJOYEH, PEIIEHHE YKCHEPUMEHTAJIbHBIX 3a/1a4 M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUSD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumun B oOeCnieYeHUH YCTOWYMBOTO pa3BUTHs dYenoBeuecTBa. [lonsTHe o
Hay4YHBIX METOJIaX MO3HAHUS U METOJOJOTHHM HAy4YHOro uccieaoBaHusd. HayuHble
MPUHIUIBI OPTaHU3ALUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiieHHbIE CITOCOOBI
MOJTYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMeEpe MPOM3BOJACTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, M€TaHo1a). [IpoMBbIIIeHHBIE CTIOCOOBI MOTYyUYEHUS METAIIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH CPEIlbl U €ro MOCIeACTBUA. Posb xumun
B 00€CIIEUYEHUH PHEPreTUYECKON 0€30MacHOCTH.

Xumus u 310poBbe uenoBeka. JIekapcTBeHHbIE cpeicTBa. [IpaBuiia ncmnoabp30BaHus
JIEKapCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.

XUMHSI TIMIWA: OCHOBHBIC KOMIIOHEHTHI, THUIIEBbIE M00aBku. Poib xumuu B
o0ecrieyeHnH MHUIEeBOM 0e30MaCHOCTH.

Kocmernueckne wu mapdromepHbie cpenctBa. beiToBas xumusi. I[lpaBuia
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

Xumuss B CTPOUTENBCTBE: BAXHEUIIHUE CTPOUTENbHbIE MaTepuaybl (LIEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.



CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepualibl, KpacKd, CTEKJIO, KepaMHUKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3ana4n.

Pacuérpl: Maccel BemiecTBa WM 00BbEMaA Ta30B 10 HM3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIIH OIHO W3
BEILIECTB MMEET IpUMEcH, Macchl (00BbEMA, KOIMYECTBA BELIECTBA) MPOIYKTa
peaKkuuu, €CId OJHO M3 BEHIECTB JaHO B BHJAE pacTBOpa C OIPEICIEHHOMN
MacCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHILICHTpAIlMA BEIIECTBA B PAcTBOpPE, JOJM BbIXOJAa IPOJAYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzaniust MeXIpeaIMETHBIX CBS3€H NMPU HM3yYEeHHH OOIIEeH M HEOpPraHUYEeCKOH
xuMud B 11 Kjacce OCYIIECTBISETCS Yepe3 UCIOIb30BaHUE KAk OOIIMX
€CTECTBCHHO-HAYYHbIX IIOHATUH, TaK W TMOHITUWA, NPUHATBIX B OTICIbHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOnue ecTeCTBEHHO-HAYYHbIE TOHSTHA: SIBJICHUE, HAy4HbIA (AKT, TUIOTE3a,
TEOpHs, 3aKOH, aHaJU3, CHHTE3, KJacCHU(pUKAIUs, MePUOTUIHOCTh, HAOJIOICHHE,
W3MEPEHHE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHUE.

®dusuKa: MaTepusi, MUKPOMUP, MAKPOMUD, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOMbI, PAJIUOAKTUBHOCTH, MOJIEKYJd, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO,
Teo, 00BEM, arperaTHOE COCTOSIHME BEIIEeCTBA, HWJCaJbHBIM Ta3, (Qu3nUecKue
BEJIMYHHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPTUS, Macca.

buonorus: kieTka, opraHu3M, dKocHcTeMa, Ouocdepa, MeTaboNIHM3M, MaKpo- H
MUKPODJIEMEHTBI, OCJIKU, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['ecorpadmsi: MuHEpanbl, TOPHBIC IOPOJBI, IOJIE3HBIE HCKOMAaeMbIe, TOILIMBO,
pPECYPCHL.

TexHomorusi: XUMHUYECKAas MPOMBIIUIEHHOCTh, METALTYPTUsl, CTPOUTEIbHbBIC
MaTepHUalbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBASI MPOMBIIIICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKUX
MPENapaToB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MATEPUAJIOB, AJECKTPOHHAA
MIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOI'PAMMBI 110 XMMHUN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-AECATEIBbHOCTHBIM TMOAXOAOM B CTPYKTYype
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIJENEHBI CJIEAYIOIIME COCTaBIIAIOIIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJEHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE ~ pe3yJIbTaThl  OCBOECHUS  IpeaMeTa  «XUMHS»  OTPakaroT
c(OpPMHUPOBAHHOCTh OMbITa MO3HABATEILHON U TPAKTUYECKON JESTEIBHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.
JIM4HOCTHBIE ~ pe3yJIbTaThl  OCBOEHUS  IpeaMeTa  «XUMHS»  OTPaXaroT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUSI OOYYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX TpaB M O0O0S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABIICHUS O COIMAIBHBIX HOPMaxX M MPaBUIAX MEKINYHOCTHBIX OTHOIICHUHN
B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOHN NESATEILHOCTH TPHU CO3JaHUU YYCOHBIX
MPOCKTOB, pEIICHUHW Yy4yeOHBIX M TO3HABATEJIBHBIX 3a/a4, BBIIOJIHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI
JPYTUX MPU aHAIN3E PA3JTUYHBIX BUIOB YU€OHOH JACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO  OTHOILIECHUSI K HCTOPUYECKOMY H©  HAYYHOMY  HACJIECOUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUS K TIPOIECCY TBOpPYECTBA B 0OJIACTM TEOPUU H MPAKTUYECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U IMO3HABATEIBbHBIX MOTHBOB B NOJYYECHUU U TMOCICAYIOIIEM aHAIU3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBS3aHHBIE C XUMHYCCKUMU SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIUN
HPAaBCTBEHHBIX M TMPABOBBIX HOPM U C YYETOM OCO3HAHMS TOCJEACTBUMN
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUS [IEHHOCTEHN 3I0pOBOT0 U 0€30MacHOro 00pa3a KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3UYECKOMY U TMCUXHUYECKOMY
3I0POBBIO;

COOJIIOJIEHUsI TpaBWJ OE30MaCHOrO OOpallleHus C BEHIeCTBaMU B  OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIBbHOCTH;

MOHMMAHMS LIEHHOCTH MPaBWJI UHAWUBUIYATBHOTO U KOJUIEKTUBHOTO 0€301MacHOro
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIIMX 3[I0POBbIO U KU3HU JIIOCH;

OCO3HAHUSI TIOCJICICTBUM W HENPUSITUS BPEIHBIX MPUBBIYEK (yMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM KOMIIETEHTHOCTHU B y4eOHO-HUCCIIeI0BATEIHCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4YacTHE B PEIICHWH MPAKTUYECKHUX 3a/ad COIMATbHOU
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUeHHIO Mpodeccuil pa3inyHOro pojaa, B TOM YUCIIe
Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XHUMHH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIIMBHIYaJIHHOW TPACKTOPUHU O0Opa30BaHUS,
Oynymieit mpodeccun U peann3aii COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUYETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XHWMHH, MHTEPECOB U MOTpeOHOCTEH
00IIIECTBA;

6) 3K0,10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH I[eTIeCOO0Pa3HOTO OTHOIIEHUS K TPHUPOAEC KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

NOHUMAaHUsl TJOOATLHOTO XapakTepa JKOJOTMYECKUX MpoOJeM,  BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbI;
OCO3HAHMS HEOOXOIMMOCTH WCIOJB30BAaHUS JOCTHKEHUN XWMHH JJIsi PEIICHUS
BOIIPOCOB PAI[MOHAIBHOTO MPUPOIONIOIB30BAHUS;



AKTUBHOI'O HEIPUATHUS NEUCTBHUM, NMPUHOCAIIMUX BPEN OKPYKAIOLIEH NPUPOTHON
cpelle, YMEHHs MMPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHE MOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJW4yusl PA3BUTOrO SKOJIOTMYECKOTO0 MBINUIEHUS, JKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHHUs, COOTBETCTBYIOLIENO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U
OOILIECTBEHHOM NIPAKTUKH;

NOHUMAaHUs creuu(PUKU XUMHH KaK HAayKd, OCO3HaHUs €€ posiv B POPMUPOBAHUU
PalMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO IMPEACTaBICHUS 00
OKpPYXarUIeM MHUpPEe KaK O €IUHCTBE MPUPOABI U YEJIOBEKa, B IIO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEHM M PEIICHHH MPOOJIEM COXPAaHEHHsI MPUPOIHOrO
PaBHOBECHS;

yOEKIEHHOCTU B 0COO0ON 3HAYMMOCTH XMUMHH JJII COBPEMEHHOM LMBHIM3AIMU: B
e€ TyMaHUCTHUYECKOW HAIPaBJICHHOCTH W Ba)XHOW POJM B CO3JIaHWM HOBOU Oa3bl
MaTepUaNbHOW KYJIbTYpbl, B PEIICHUU TJI00aTbHBIX MPOOJIEM YCTONYHBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SJHEPTETUUECKOM, MUIIEBOM U IKOJIOTMYECKOMN
0€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, 00ECIIEYEHUN YCIOBUN YCHEIIHOTO TpyAa
Y DKOJIOTUYECKH KOM(POPTHOM KM3HU KaXKJI0TO YJIeHa 0OIeCTBa;
€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: ITOHMMAHMSA CYIIHOCTHM METOAOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJIb30BATh MOIy4aeMble
3HaHMS ISl aHalu3a W OOBSICHEHUs SBIEHUM OKpYXalolero Mupa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XMMHUUYECKHE 3HAHUS JJI PEIICHUS
po0JieM B peaJIbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN eI TENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO,
K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUM MO XHWMUHA B COOTBETCTBUU C
YKU3HEHHBIMU MMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pas3liMuHbIX cdepax MpodecCHoHaATbHON
NEATEIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MertanpenMeTHble PE3yJbTaThl OCBOCHHS TMPOTPAMMBI TI0 XUMHU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HAYNMBIE TUTST dbopmMupoBaHUS MHUPOBO33PCHUS OOyJaroIIIXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)XKarouue
IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUUPHUKY METOJOB TMO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiece, CUCTeMa, HayIHBIM (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);
yHUBEpCalbHble Yy4eOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,
pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;

CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIIOIb30BaTh OCBOCHHBIE MEXKAUCIUIIMHAPHEIE,
MHUPOBO33pEHUYECKHE 3HAHWS W  YHUBEpCaJIbHbIE y4eOHbIE JCUCTBUS B
MO3HABATEJILHON U COLIUANIbHOM MPaKTHKE.

MertanpenMeTHBIE  pe3yabTaThl  OTPAXKAIOT  OBJIAJCHHE  YHHBEPCATbHBIMU
y49eOHBIMH  TIO3HABATCIbHBIMH, KOMMYHHUKAaTUBHBIMH ¥  PETYyJISATHBHBIMU
JICVCTBUSIMH.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOrH4YecKne JeCTBUSI:

CaMOCTOSITETILHO (POPMYJIUPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONPEACIATh 1EIU AEATCIbHOCTHU, 3a/1aBasi MapamMeTphbl U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHUTD PE3yJIbTaThI ICITEILHOCTH C TOCTABIECHHBIMU LESIMU;

MCIOJI30BaTh MPHU OCBOCHUU 3HAHUI MPUEMBI JOTMYECKOTO MBILIJICHUS: BBIACISATh
XapakTepHble MPU3HAKKM TIOHSATUM MW  yCTAHABIMBaThb MX  B3aUMMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BBIOMpATh OCHOBAHUS U KPUTEPUM JIJIs1 KJIACCHU(UKAIIUU BEIIECTB U XUMHYECKUX
peaxKLuii;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIEC CBSI3U MEXKY U3y4ae€MbIMU SBJICHUSIMU;
CTPOUTH JIOTUYECKUE PaCCyX IEHUS (MHAYKTUBHbBIC, NENYKTUBHbIE, 10 AHAJIOTUN),
BBISIBJIATh 3aKOHOMEPHOCTHM WM MPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSIX,
(GhopMyJIUPOBAThH BBIBOBI U 3aKIIFOUCHUS;

MPUMEHATh B MPOLIECCE MO3HAHUA MCIIOJIb3yEMbIE B XUMHH CHMBOJWYECKHE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON
peakiuu — TMpU pEIIeHWHU Y4eOHBIX TMO3HABATEIBHBIX W TPAKTHUYECKUX 3ajad,
MIPUMEHATH HA3BAHHBIE MOJIEIbHBIC MPEACTABICHUS JJIs1 BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3Y4aEMbIX BEIIECTB U XUMUUYECKUX PEAKLINM.



2) 60a30BbIe HCCJIeI0BAaTEIbCKHE NeiliCTBUSA:

BJa/IeTh OCHOBAaMU METOJIOB HAYYHOIO TMIO3HAHUS BEHIECTB M XUMHUYECKHX
pEeaKUnii;

dbopMyaMpoBaTh MENU U 3a7a4d HCCIICOBaHUs, MCIIOJIb30BATh MOCTABJICHHBIE U
CaMOCTOATENbHO  C(OPMYJIUPOBAaHHBIE BOIMPOCHl B KAayeCTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIAJE€Th  HaBbIKAMH  CaMOCTOSITEJIBHOIO  IUIAHUPOBAHUS U MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIMpOBaTh
000011I€HNS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

npuoOpeTaTh  ONBIT  YYEHHMYECKOM  MCCIEN0BAaTENbCKOM U MPOEKTHOM
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOWCKY METOJIOB pEIICHUS TNPAaKTHUECKUX 3a7ad, MNPUMEHEHUIO pPa3IMIHBIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHUPOBATHCS B PA3UYHBIX MCTOYHMKAX MHPOpManu (HAYy4YHO-TIOMYJISIpHAs
JaUTepaTypa XMMHUYECKOI'O COJEpXKaHWs, CIpaBOYHbIE MOCOOHUs, pecypchl
WuTepHeTa), aHanu3MpoBaTh HMHPOPMALMIO pPa3IUYHBIX BHAOB U  (QopMm
peICTaBICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTB;

(bopMyIupoBaTh 3aNPOCHl U MPUMEHSAThH PA3IUYHBIE METO/BI ITPU MOUCKE U OTOOpE
uH(popMaIuu, HEOOXOIUMOM NJisi BBITIOJIHEHUS YYEOHBIX 3a7ad ONpenelEHHOTO
THUTIA;

npuoOpeTaTh  ONBIT  HWCMHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATEIILHO BBIOMPATh ONTHUMAIBbHYIO (HhOpMY Tpe/cTaBleHUs WHGOpMAIHH
(cxembl, rpaduKu, TMarpamMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCTIONTb30BaTh HAYUYHBIM S3bIK B KA4ECTBE CPEACTBA MpU pabOTe C XMUMHUYECKOH
uH(popMaluen: MPUMEHATh MEXIpeaAMeTHble ((pU3nyeckue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOU TEMBI B XOJI€ HAJIOTa W/HIIN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBEICTYNIaTh C TMPE3CHTAMEH pEe3yJbTAaTOB IMO3HABATEIHHOU JICSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh M OCYIIECTBJISATH CBOIO  IO3HABATEJBHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3aJad, BbIOMpaTh HaumOoliee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYLIECTBJISITh CAMOKOHTPOJIb  JEATEIBHOCTH HAa OCHOBE CaMOaHalIu3a W
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHUS MNPOrpaMMbl MO XWMHHM Ha YIIyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUM
10 OCBOEHHIO, MHTEPIPETAMN U MpeoOpa3oBaHUIO 3HAHUM, BUABI E€ATEIbHOCTU
[0 TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAaHUW B Pa3IMYHBIX Y4€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
WU3YUYCHUS.

10 KJIACC

[IpeameTHbIE pe3yNbTaThl OCBOCHUS Kypca «Oprannyeckas XuMHs OTPaKatoT:
c(OpMUPOBAHHOCTH MPEJCTABICHUN: O MECTE U 3HAYECHUH OPTraHUYECKON XUMUU B
CUCTEME E€CTECTBEHHBIX HAayK M €€ poJId B 0OECIEUEHUHU YCTOWYMBOIO PA3BUTHUS
YeJI0BEYECTBA B PEIICHUU NPOOJIEM HKOJIOTMUYECKOM, SJHEPreTUYECKONW U MUILEBON
0€30M1acHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPTUHU, B OOECIEUEHUHU PAIIMOHATBHOTO MPUPOIOIOIb30BAHUS, B



GbopMUPOBaHHK MHPOBO33PEHUS U OOILIEH KyJIbTypbl YeENOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOTHON
cpene;

BIIAJICHUE CUCTEMOM XUMHUYECKUX 3HaHUMH, KOTOpast BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAS
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alus AaTOMHBIX OpOuTaneil, HOH, MOJEKyIa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHh OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GQyHKIIMOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (Gopmyisl (pa3BEpHYThIC, COKpallIEHHBIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTYpHass M MPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), H30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH Jl. M. MeHneneeBa, Teopus CTPOEHHUS OpPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MaCcChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalIEHUS BHEPrUM NP XUMUYECKUX pEAKLHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; MPEJICTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIUd, TEPMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3 dekThl, opueHtanTsl | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYEeCKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJA, TEPEepadbOTKH HEPTH);
c(OPMHPOBAHHOCTh YMEHHI: BBISBIATh XapaKTepHbIC TMPU3HAKKA TOHSITHH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NpPHU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;
c(hOpMHPOBAHHOCTh YMEHMUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBJICHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEILECTB;

COCTABJISITh YPABHEHMS] XMMHYECKUX PpEAKIUH W pacKpbhiBaTh HUX CYIIHOCTb:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIUMHA  TMOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHUN;

U3rOTaBJIMBATh MOJEIH MOJIEKYJ OpPraHMYECKUX BELIECTB ISl WIUIIOCTPALUHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;



chOpPMHPOBAHHOCTh YMEHUN: YCTAHABIMBATh TMPUHAJICKHOCTh HN3YYCHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynme COEIWHEHWH, JdaBaTh WM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknatype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHUS IS OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIIEPHH,
ATHJICHTIIMKONb, (PEHOJ, (QOopMaNbIerul, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAST KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

c(hOpMHUPOBAHHOCTh YMEHHUSI ONIPENIETSATh BUJ] XUMUYECKON CBSI3M B OPraHUYECKUX
COCIMHCHUSX (KOBaJICHTHAsI M MOHHASI CBSI3b, G- U T-CBS3b, BOJOPOIHAS CBSI3h);
COPMHPOBAHHOCTh yYMEHHUS TPUMEHATH ITIOJIOKEHUS TEOPUH  CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa mis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3HUECKHUE U
XUMUYECKAE CBOWCTBA THIHUYHBIX TPEICTABUTENCH pa3IUYHBIX  KIJIACCOB
OpraHMYECKUX BEIIECTB: AJTKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AIbAECTHUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT,  O€NKOB,  YIVIEBOJOB  (MOHO-, JAM- M  MOJHCAXaPHUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
(opmyu;

c(hOpMHPOBAHHOCTh YMEHHUS MOATBEPKIaTh Ha KOHKPETHBIX MPHUMEpPax XapakTep
3aBUCUMOCTH  PEAaKI[MOHHOW CIIOCOOHOCTHM OpPraHMYECKUX COEAMHEHUH OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

chOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh WCTOYHUKH YTIIEBOJOPOIHOTO
Colpbsd  (He(Thb, NTPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro mnepepadoTKu WU
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB IepepadOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMOM 3HAHUH O ECTEeCTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

c(OpPMHPOBAHHOCTh YMCHHSI TPUMCHSATh OCHOBHBIC OIICPAIIMHM MBICITHTEIIHHON
NEeSATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 000O0IlEeHHEe, CUCTEeMATHU3AIUIO,
BBISIBJICHHE TIPUYHUHHO-CJIC/ICTBEHHBIX CBSI3€W — JJI U3YUYCHUSI CBOWCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3h XHMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJICTABICHUSMH JAPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB MJIs



0oJiee OCO3HAaHHOTO MOHMMAaHHUS CYIIHOCTH MAaTE€pPUaJbHOIO €IUMHCTBA MHUDA,
UCIIOJb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;
c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJUTH PACUETHI MO XUMUYECKUM (opMyaM U
YpaBHEHUSIM XHMHUYECKHX pEaKIMi C HCMOIb30BaHUEM (U3MUECKUX BEIMYUH
(macca, 00BEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTCPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKIACHUIO XUMHYECKON (HOpMYIThI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUMW: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH C
MMO3UIINH YKOJIOTHIECKOU 0€e30I1acCHOCTH MOCIEACTBHUS OBITOBOM u
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOU
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbBIEC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOATENIBHO IUIAHUPOBATH M MPOBOAUTH
XUMHUUYECKUN DKCIEPUMEHT (MOJIy4YeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJCHHEM MPaBHII
O0e3zonacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;
chOpMHPOBAHHOCTH YMEHHUIA:

COOIOJIaTh TIpaBWjIa DKOJIOTHYECKH I€J€CO00pa3HOr0 TOBENCHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOIO JECHCTBHSI HAa JKUBBIE OpPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;
aHaJM3UPOBaTh II€JIECOO0PA3HOCTh TMPUMEHEHUS OPTraHUYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;
c(hOpPMUPOBAHHOCTh ~ YMEHHM:  OCYIIECTBIATH  II€JICHANPABICHHBI  MOUCK
XUMUYECKON MH(MOPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasl U y9eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, HTEpHET U apyrue), KpUTUIECKU
aHaJM3UPOBaTh XUMUUYECKYIO0 UHOpMaIMIO, iepepadaThiBaTh €€ M HCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.

11 KJIACC

[IpenmeTHBIC pe3ynabTaThl OCBOCHHS Kypca «OOmas u HEOPraHUYECKask XUMUSD)
OTPAXKAIOT:



c(OPMUPOBAHHOCTh ~ MPEJACTABICHUNA: O MaTepHAIbHOM €AMHCTBE  MHpa,
3aKOHOMEPHOCTSAX W TMO3HABAEMOCTH SIBJICHUU NPUPOABI, O MECT€ U 3HAYCHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poJM B OOECIEYEHUH YCTOWYMBOIO
pa3BUTHSA, B PEIICHUU MPOOJIEM HKOJIOTUYECKOM, PHEPreTUYECKOM U MUIIEBOU
0€30M1acCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
VMCTOYHHUKOB 3HEPIHH, B O0ECHEYEHHH PAlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
(GbOopMUPOBaHUN MHPOBO33PEHUS U OOILIEH KyJIbTypbl 4YelOBEKa, a TakkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U MPHUPOAHOMN

cpene;
BJIaJCHUE CUCTEMOU XUMHUYECKUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH OJJIEMEHT, aToM, SApO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alUs aTOMHBIX OpOuTajed, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAas, HWOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasl PEeIIETKA, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOIMAlMs, CTENEHb JIUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEIb, TEIIOBOK 3 deKT
XHMHYECKON peaKIiuu, CKOPOCTh XUMHUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpUS AJICKTPOJUTHUUYECKON TUCCOIUAIMH, TEPUOIUUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAICHUS] SHEPTUM MPU XUMUUYECKHUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK
XMMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallueé B OCHOBE ITOHHWMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMECHHBIC
MPEACTaBJICHUS] O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHHW3MaX XUMHUYECKHUX
peakiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX  3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaxX M JUCIEPCHBIX CHUCTEMAax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCIIOJI30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATeTLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHU: BBIABIATh XapaKTepHbIE TPU3HAKUA TOHSTHH,
yCTaHaBJIMBaTh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHU;

chOPMHPOBAHHOCTh YMEHHUSI HCIIONH30BATh XHMHYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS OIPEACNATh BaJECHTHOCTh M CTENEHb OKHCICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTAIMYECKOW PpEIIETKU
KOHKPETHOT'O BEIECTBA;

c(OpPMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT BHJA
XMMHMUYECKON CBSI3M U TUINA KPUCTAJUIMYECKOM peméTku, OOMEHHBI U JTOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIGHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHHUM: KIacCU(PUIUPOBATh: HEOPIaHUYECKUE BEILECTBA IO
UX COCTaBy, XMMHYECKUE PEAKIMH MO Pa3jIMYHbIM MpU3HAKaM (YHCIy U COCTaBY
pearupyroumx BELIECTB, TEIJIOBOMY 3(PQEeKTy peakiuu, U3MEHEHHIO CTEleHEen
OKHCJIEHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajgu3zaTopa U JApyrue);
CaMOCTOSITEJIbHO BbIOMpaTh OCHOBAHHUSA U KpUTEpPUM M KiIacCU(PUKAIUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHUSI PAaCKpbIBaTh CMbICI Tepuoaudeckoro 3akona . U.
MenzeneeBa U 1EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (QYHKIINU;

c(OpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB U
MOHOB XMMHMUYECKHX 3JEMEHTOB MEPBOro—4erBEpTOro nepuonoB Ilepumonnueckoi
cucrembl J[.MI. MeHnneneeBa, UCHONb3ys MOHSTUSA «IHEPTETUYECKUE YPOBHNY,
«IHEPTreTHYECKHEe TOAYPOBHM», «S-, P-, O-aTOMHBIE OpOHMTANIN», «OCHOBHOE U
BO30YKIEHHOE SHEPTETUYECKUE COCTOSHUS aTOMay»; OOBACHATH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COEAMHEHMI 0 NEpHoJaM U
rpynmnam [lepronnueckoit cucremsl . 1. MenaeneeBa, BaJ€HTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI X AIIEKTPOHHBIX 000JI0UEK;
c(OpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (OMHUCHIBATh) OOIINE XMMHUYECKUE
CBOMCTBAa BEIIECTB PAa3jJUYHbIX KJIaccOB, MOATBEPKIATh CYIIECTBOBAHHE
TeHEeTUYECKOM CBA3M MEXKIYy HEOPraHMYEeCKUMHU BEIIECTBAMH C IOMOIIbIO
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINN;

chOPMHPOBAHHOCTh ~ YMEHHUSI  paCKpbIBaTb  CYUIHOCTb:  OKHCJIMTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMsI 3JIEKTPOHHOTO OasiaHca
TUX peakUui; peakuuid HOHHOrO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOIM3a;  pEeaKkLuiu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMS);
COPMUPOBAHHOCTh ~ YMEHHUS  OOBSACHATH  3aKOHOMEPHOCTH  MPOTEKAHHS
XUMHUYECKUX PEAKIHUI C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHYECKOM pEaKUUMu B 3aBHCHMOCTH OT pPa3IMYHBIX



(bakTOpOB, a TaKKE XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS IOl BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh XUMUUYECKUE PEAKIIUHU, JCKAIIHUE B
OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHUS] CEPHOU KUCIOThI, aMMHUaKa, O0II1e HayYHbIe
OPUHIUMIBL  XUMUYECKUX  TPOM3BOJICTB;  IIE€€COO00Pa3HOCTh  MPUMEHEHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH M B OBITY C TOYKH 3PEHUS
COOTHOILIEHHSI PUCK-TIOJb3a;

c(hOpMHPOBAHHOCTh BIIQJICHUSI CUCTEMOW 3HAHUN O METOAaX HAYYHOTO MO3HAHUS
SBJICHUM TPUPOJBl — HAONIOJCHUE, U3MEpPEHUE, MOCIUPOBAHUE, SKCICPUMEHT
(peanbHBI W MBICJICHHBIN), UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, YMEHUS
IPUMEHATH 3TU 3HAHUS MPU SKCIIEPUMEHTAJIBbHOM HCCIEAOBAaHUM BEILECTB U IS
OOBSICHEHUSI XUMHUUYECKUX SIBICHUM, UMEIOLIUX MECTO B MPHUPOJIE, MPAKTUUECKOMN
JEATEIIbBHOCTH YEJIOBEKA U B ITIOBCEIHEBHOM KU3HH;

c(hOpPMHUPOBAHHOCTh YMEHHUSI BBISBIIATH B3aUMOCBSA3b XHMHUUYECKHX 3HAHUMA C
MOHATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00J1€€ 0OCO3HAHHOTO MOHUMAaHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;
c(OPMHPOBAHHOCTh YMEHHSI MPOBOJUTH PACUETHI: C HMCHOJIB30BAHHEM MOHSITHM
«MaccoBasi JI0Jsl BEIECTBA B PAcTBOPE» M «MOJISIpHAS KOHIIEHTpALUsD); MAacCChl
BEI[ECTBAa WM O00BEMA raza MO WU3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIU
00BEMY OJIHOTO M3 YYacCTBYIOIIMX B pPEAKIMU BEUIECTB; TEIJIOBOro 3¢dexra
peaklyy; 3HA4YE€HHUsS BOJOPOJHOIO TOKA3aTelNsi pacTBOPOB KHUCIOT M LIENOYEH ¢
W3BECTHOM CTEMEHBIO JIUCCOIMAINKM; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa PEAKUHH, €CIM OJAHO U3 MCXOJIHBIX BELIECTB JTaHO B BHJE pacTBOpa C
onpeneIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WIIM JAaHO B M30BITKE
(MMeeT TpUMECH); JOJIM BBIXOJA MPOJIYKTa peakuH; OOBEMHBIX OTHOLIECHUU
ra3os;

chOpPMHPOBAHHOCTh YMEHHI: CaMOCTOSTEIBHO IUIAHUPOBATh M TMPOBOJWTH
XUMUYECKUNA  JKCMEpUMEHT  (MPOBEJACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOINBIO HMHAUKATOPOB, H3yUYECHHUE BIIMSHUS
pa3IMyHBIX  (PAKTOPOB HA CKOPOCTb XHMHMYECKOW pEaKIUMu, pEeIICHUE
SKCHEPUMEHTANbHBIX 3afad 1o TemaM «Mertae» u  «Hemeramis») ¢
coOJI0IeHHEM TIpaBUII OE30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
obopynoBanueM, (GoOpMyJIUpOBaTh 1€b HCCIECAOBaHUSA, MPEACTABIATh B
paznuyHOi dopMe pe3yibTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHHI: COOMIOJaTh MpaBUia IMOJIb30BAHUA XHUMHUYECKOMN
mocyJIoM M 1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHS C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIHUSMHU IO BBINOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX



OTIBITOB, JKOJIOTMYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOU
JESITEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbS, OKPYKAOIIEH HPUPOIHOU
Cpeapl W JOCTWKEHUA €€ YCTOMYMBOIO PAa3BHUTHUS, OCO3HABATh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA >KMBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHMYECKUX
BEIIECTB, MOHKUMas cMbIcl noka3arens [1K;

cOPMHPOBAHHOCTh ~ YMEHUW:  OCYIICCTBIISITH  IICJICHANIPABICHHBIA  TIOUCK
XUMUYECKON MH(OPMAITUN B PA3INYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JuTepaTypa, CpeAcTBa MaccoBoi nHpopManuu, MHTEpHET U Apyrue), KPUTHIECKH
aHaJM3UPOBATh XUMHUUYECKYIO0 MHGOpMAIHIO, TiepepadbaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM yUeOHOM 3a1auei.
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KapOoHunbHBIC COCTUHEHUS: AJIBJICTHIIBI U

bu6mmoreka [IOK
3.2 ketoHbl. KapOoHoBbie KUCIOTHI. ClIOKHBIE 21 https://m.edsoo.ru/d69df650
a¢upsL. XKupsi
bubmuorexa [JOK
33 | Yrresomst ? https://m.eds00.ru/d69df650
Hroro no pazueny 41
Pa3znea 4. A3oTconepxkamye OpraHudecKkue coe{uHeHust
bubmuorexa [JOK
4.1 AMuHBI. AMUHOKHCIIOTBI. benku 12 httos://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIe COeINHEHU S
bubmuorexa [JOK
1 B
5 BICOKOMOJIEKYJISIPHBIE COETUHEHUS 6 https://m.edso00.ru/d69df650
Hroro mo pazueny 6
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/ P Kourpoubnubie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoandeckuii 3aKoH U
1.1 Ilepnomuueckas cucreMa XUMHYECKUX 9 buGnuorexa [IOK
' P https://m.edsoo.ru/2dd57f24
sneMeHToB [. 1. MenneneeBa
12 Crtpoenue BeniectBa. MHorooopasue 11 1 bubmmoreka [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [{OK
13 AMMIECKIE PeaKLUiTH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nmorexa LIOK
2.1 H 1 1
eMETAILIbL 3 3 https://m.edsoo.ru/2dd57f24
bubnmorexa LIOK
22 Merans: 23 1 2 https://m.edsoo.ru/2dd57f24
Wroro no pazmeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTo/ibl TO3HAHUS B XUMUHU. XUMUS U 9 bubmuoreka [{OK
' YKHM3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara DJIeKTpOoHHbIe U pPOBbIE
n/n Tema ypoka Bcero Konrpoapueie | Mpakruueckue U3yuyeHHusi 00pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

IIpenmeTt u 3HaUEHUE OPraHUYECKON

1 XUMUH, [IPEICTABICHUE O 1 bubnnorexa [HOK
MHOT000pa3uu OPraHUIECKUX https://m.edso00.ru/3686e6f5
COEIMHEHU I
DIEKTPOHHOE CTPOEHHUE aToMa

5 yriepoja (OCHOBHOE U BO30YXJIEHHOE 1 bubnnorexa [JOK
COCTOsIHMS ). BaJIeHTHBIE BO3MOYKHOCTH https://m.edsoo.ru/Oce6fd4c
aToMa yriepoja
XUMHUYECKasi CBA3b B OPraHUUECKUX

3 coenqnMHEHUIX. MexXaHn3MBbl 1 bu6mmoreka [JOK
00pa3oBaHus KOBAJICHTHOU CBSI3H, https://m.eds00.ru/8d39f5c8
CrocoObl pa3pbiBa CBsI3EH

4 Teopus cTpoeHUs OpraHUYECKUX 1 bubnuoreka [IOK
coenuaeHuit A. M. byrnepoa https://m.eds00.ru/9e595ch8
Bunbl nsomepun: cTpykTypHas,

5 IIPOCTPAHCTBEHHAS. DIEKTPOHHBIE 1 bubnnoreka [JOK
3¢ (HeKTh B MOJIEKYJIaX OPraHUYeCKUX https://m.edso0.ru/b0e61661
COCIMHEHUN
[IpencraBnenue o knaccupukauy 1

6 CI/f)CTI;MaTquCKaﬂ HOMeHK?;aTy;Ia 1 bubmmorexa [OK

https://m.edsoo.ru/c212dd21

(IUPAC) opraHn4eckux BeIIECTB

7 Knaccudukanus peakuuii B 1 bubnuorexa [IOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21

OpFaHquCKOﬁ XUMHHU

https://m.edsoo.ru/ba5706aa

Cucremarusanys 1 0000IeHNE 3HAHUI

bubmuorexa [JOK

cTpoeHue MoseKya. CTpyKTypHas U
LIMC-TPAHC-U30MEPUS AIIKEHOB

8
110 TeMeE https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHUECKHH psiJi, 001Iast
9 dbopmysa, HOMEHKJIaTypa U U30Mepusl, bubnnoreka [HOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso00.ru/25a14636
CTPOCHUE MOJIEKYII
10 DOu3nvecKrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
aJIKaHOB https://m.eds00.ru/3137711c
HaxoxaeHue agkaHoB B IIPUPOJIE.
11 CrocoObI MOTYYCHHUS U 1T I:/IMpeHeHI/IG bubmorexa HOK
ya P https://m.edso00.ru/259b0a5b
aJIKaHOB
[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MEepHs,
12 0COOCHHOCTH CTPOCHUS M XUMHUYICECKHUX bubmorexa [JOK
. P https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI IONyYEHUS U
MIPUMEHEHUE
Pemienne pacu€THbIX 3a/1a4 HA
ompezeNieHue MOJIEKYIIPHOU (HOPMYIIbI
OpPraHUYECKOI0 BEILECTBA 10
13 MAaCCOBBIM JIOJISIM aTOMOB 3JICMEHTOB bubmorexa HOK
g ’ https://m.edsoo.ru/bf84d8eb
BXOJISIIIAX B €r0 COCTaB.
CucreMmarusanus 1 0000IeHNe 3HAHUT
10 TeMe
AJIKEHBI: TOMOJIOTHUECKHH psiji, 001Ias
opMyJia, HOMEHKJIATypa,
dopuyia, P Bu6mmorexa [IOK
14 AIIEKTPOHHOE U IPOCTPAHCTBEHHOE

https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

15 ®u3nyecKue 1 XUMHUYECKHE CBOMCTBA bubnmoreka [JOK
ankeHoB. [IpaBriio MapkoBHHKOBA https://m.edso0.ru/21069ccd
16 CrniocoOblI MoTy4eHus U IpUMEHEHUe bubnmoreka [JOK
AJIKEHOB https://m.eds00.ru/665dc058
[TpaxTuueckas padora Ne 1 mo teme
17 "ITonmyueHue >TUICHA B U3yYEHHUE €TI0 bubmorexa LHOK
. i | i https://m.eds00.ru/0941eed8
CBOMCTB
Pemenune pacu€tHbIx 3a1a4 HA
18 orpeiesieHue MOJICKYIIIPHOU (DOPMYITBI bubmmorexa [JOK
e Y pMy https://m.edsoo.ru/e9ea9921
OpPTraHUYECKOTO BEIECTBA
AJKaueHbl: CONPsHKEHHBIE,
19 M30JIUPOBAHHBIC, KYMYJIMPOBAHHbBIC bubmmorexa [JOK
P > KYMYITHp ' https://m.edso0.ru/04298c0a
Oco0eHHOCTH ANNEKTPOHHOT'O CTPOEHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuorexa [JOK
JTUEHOB https://m.edsoo.ru/e561253d
21 CrocoObI Moy4YeHus: ¥ TPUMEHEHNE bubnuorexa [JOK
aITKaJIIeHOB https://m.edso0.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHH psJl, oO1as
opMylia, HOMEHKIaTypa,
22 ;bJI;(TYOHHoe 1781} OCTyzHCTBeHHoe bubmmorexa [OK
P poctp https://m.edsoo.ru/68b6cc4c
CTPOEHHUE MOJIEKYI, PU3NIECKUE
CBOMCTBA
23 XUMHYECKHE CBONCTBA aJTKMHOB bubmmorexa [JOK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peakIMK HA TPOUHYIO bubnuorexa [JOK
CBA3b https://m.edsoo.ru/7b1c48da
o5 CriocoOsblI MoNTy4eHus U IpUMEHEHUe bubmuotexa [JOK

AJIKUHOB

https://m.edsoo.ru/a6f9alea



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
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Pemenue 3amay: pacuérsl o

bubmuoreka [JOK

26 .
YPaBHEHHUIO XUMUYECKON pEeaKIIu1 https://m.edsoo.ru/5db8e526
97 Cucremarusanus 1 0000IeHNE 3HAHUI
1o TeMe
ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIas
opMyJia, HOMEHKJIATypa.
28 ?;JIEKTY OHHOE | IIPOC ypaHCTBeHHoe bubmmorexa [TOK
P poeTp https://m.edsoo.ru/a92a7094
CTpOCHHUE MOJICKYJI O€H30J1a U TOJIyoIa,
uX (pU3NYECKHE CBOWCTBA
29 XUMHYECKUE CBOMCTBA apEHOB: bubnnoreka [JOK
pEAKLIHUH 3aMEILECHUS https://m.edsoo.ru/ad4alae4
XUMHYECKUE CBOMCTBA apEHOB:
30 €aKIIUU IPUCOCTMHCHUS, OKUCIICHUE bubmorexa LHOK
P P ’ https://m.edsoo.ru/a44alae
TOMOJIOTOB OeH3011a
31 OcoO6eHHOCTH XUMHUYECKUX CBOWCTB bubnuotexa [JOK
CTUpOJIa https://m.eds00.ru/d5018a54
Pemenne pacuéTHbIX 3a1a4 Ha
32 on e,I[eJ'IeII-:I/Ie MOJIEKYJISIPHOHN OpMYIIBI bubmmorexa [TOK
P YU pMy https://m.edsoo.ru/53461a2c
OpPTaHMYECKOTO BEIIEeCTBA
33 CniocoOsbI MoTy4eHus U IpUMeHEHUe bubnuotexa [JOK
apeHoB https://m.eds00.ru/6f717d09
I'eneTnueckas CBSA3b MEKIY
34 pa3IMYHBIMU KJIaccaMu
YTJIEBOJIOPOIOB
Pacu€tel o ypaBHEHUSIM XUMHUECKUX
35 peaknuii. CuctemMaTu3anus u
000011IeHrEe 3HAHUH I10 TEME
36 [Tpuponnstii ra3. [lonytHble HEDTAHBIC



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

ra3bl

KaMmeHHbIi yroyib 1 IpOYyKThI €T0

bubmuorexa [JOK

37
nepepadoTKu https://m.eds00.ru/69b3398b
Hedtb 1 criocoOs! e€ nepepaboTKHy.
38 [IpuMeHeHne OPOIYKTOB IIEPEPAOOTKH bubnnorexa LIOK
P ponyx pep https://m.edso00.ru/21f9de78
HedTH
['eHeTnyeckas CBsI3b MEXKIY
39 Pa3IMYHBIMH KJlacCcaMu
YTJIEBOAOPOIOB
l'anorenonponsBoHbIE
YTJIEBOAOPOIOB: 3JIEKTPOHHOE bubnnoreka [JOK
40
CTPOEHUE; PEAKLIUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajoreHa
JleWicTBue 1Ie04uei Ha
a1 TaJIOTCHITPOU3BOTHBIC.
B3aumoseiicTBue IUranoreHagKaHoB C
MarHveM U IUHKOM
42 Cucremaru3zanus 1 00001IeHNEe 3HAaHUH bubnnoreka [JOK
o pazzaeny "YrieBogopoas!" https://m.edso00.ru/20e89f22
43 KonrponbHas pabora no reme bubnnorexa [JOK
"VYrneBonopoasr" https://m.eds00.ru/95c9e298
[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUI psijI, oO1ast
44 dbopmymna, ¢ OGHE@ MOJIEKYJTT bubmmorexa [JOK
pMy”d, TP Y https://m.edsoo.ru/df04c5cd
HU30MepHsI, HOMCHKJIATypa,
knaccudukanus, puzndeckue CBOWCTBa
45 XUMHUYECKHE CBONCTBA MPEACIbHBIX bu6nmoreka [JOK

OIHOATOMHBIX CITMPTOB

https://m.edsoo.ru/26ee34fe
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https://m.edsoo.ru/26ee34fe

CniocoOblI MoTy4eHus U IpUMEHEHUe

bubmuoreka [JOK

46
OJHOATOMHBIX CIIUPTOB https://m.edso0.ru/484100000000000
[IpocTthie aduphl: HOMEHKIATYpa U
47 I/IBIZ)MG us (£C§6eHHOCTI/I @HBZ‘I;CCKI/IX u bubmorexa LHOK
pHL, . https://m.edsoo.ru/c2c788b2
XUMHUYECKHX CBOWCTB
MHOT0aTOMHBIEC CITUPTHI:
48 STHJICHTIIUKOJb U TIIUIEPHUH, UX bubmmorexa [TOK
HepH, . https://m.edsoo.ru/ee4d84aa
du3HYECKre M XUMUIECKIE CBOHCTBA
Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnnoreka [JOK
49
MHOI'OaTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
DeHOoII: CTPOCHNUE MOJICKYIIEL,
50 (I)I/I3I/I‘IGCI:I/1;)G CBOWCTBa T}(’)KCI/I‘-IHOCTI) bubmmorexa LIOK
' https://m.eds00.ru/2ce726f8
denomna
bu6mmoreka [IOK
51 X i
MMHCCKHE CBOCTBA (peHona https://m.eds00.ru/037ca5f9
59 CniocoOsbI MoTy4eHus U IpUMeHEHUe bubnmnorexa [JOK
(denona https://m.edsoo.ru/c77ddf4c
[Tpaktuyeckas padora Ne 2. Pemenue
53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmmorexa [JOK
" P " 8 https://m.edsoo.ru/fd0ced09
CnupTsl U (eHOJIBI
54 Cucremarusanus 1 0000IeHNEe 3HAHUT bu6mmoreka [JOK
10 TEME https://m.eds00.ru/1810ch9b
ANBAETHIB M KETOHBI: 3JICKTPOHHOE
55 CTpOeHHE KapOOHUIILHOM TPYIIIHI; bubnuorexa [JOK
TOMOJIOTUYECKHE PSJIBI, 00TIIast https://m.edsoo.ru/b139beaa
dbopMmyna, n3oMepusi U HOMEHKIIATypa
56 AnbAeTubl U KETOHBI: (U3NYECKUE bu6mmorexa [IOK

CBOﬁCTBa; pCaKknuuu nMpuCoOCANHCHUS

https://m.edso00.ru/c887425c¢



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c

PeaKI_[I/II/I OKHCJICHUS U KAQYCCTBCHHBIC

bubmuoreka [JOK

57
pEaKIMU allbJIETU]IOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CniocoOblI MoTy4eHus albIeTHI0B U bubnmoreka [JOK
KETOHOB https://m.edso00.ru/520d1c51
OHOOCHOBHEIC ITPE/ICIIbHBIC
59 KapOOHOBBIC KMCIIOThI, 0COOCHHOCTH bubmorexa LHOK
P ’ https://m.edsoo.ru/fec0b113
CTPOCHHS MX MOJIEKYII
H3omepust 1 HOMEHKJIaTypa
60 KapOOHOBBIX KUCIIOT, HX (PH3UUECKUE bubmmorexa [JOK
pv ’ https://m.eds00.ru/700cc87b
CBOICTBA
61 XUMHYECKUE CBOMCTBA MPEACITbHBIX bubnnoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0OeHHOCTH CBOICTB MypaBbHUHON
62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX bubmorexa [JOK
) P P https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0OeHHOCTH CBOMCTB: HEMPEAETbHBIX
U apOMaTHYECKUX KapOOHOBBIX,
63 I/H?a OOHOBBIX, TH pOKCI/IKa OOHOBBIX bubmorexa HOK
JHRED > THIP P https://m.eds00.ru/83a08773
kucnot. [IpencraBuTtenu BeICIINX
KapOOHOBBIX KUCIIOT
64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX bubnuoreka [IOK
KHCJIOT https://m.eds00.ru/0d162d9d
65 CriocoObI MoNTy4eHus U IpUMEHEHUE bubnmnoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru/7c065c9d
CrnosxHble 3(DUPBI: TOMOJIOTHYECKUN
66 s]1, 001Iast GopMyIra, U30MepUs U bubmoreia HOK
PAA, 0bm pMya, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 ®dusndeckue 1 XUMUIECKHE CBOMCTBA bubmuotexa [JOK



https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
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3¢hupoB

https://m.edsoo.ru/ad6b94b2

Pemenne pacu€THbIX 3a7a4: 1O
YPaBHEHUIO XUMUYECKON pPEeaKIIiu, Ha

68
OTIpeIeTICHUE MOJICKYJIIPHOM (hOPMYITBI
OpPraHUYECKOTO BEIIESCTBA
[TpakTuueckas padora Ne 3. Pemenue

69 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [HOK
"KapOoHnoBsie KucioTel. ClloKHBIC https://m.eds00.ru/486671fb
a¢upsr"

70 XKupsr: crpoenue, puznveckue u bubnuoreka [IOK
XUMHUYECKHE CBOICTBA (TUAPOIIU3) https://m.edsoo.ru/al19c5b98
Oco0eHHOCTH CBOICTB KHUPOB,

71 CcOoIepIKaINX OCTATKH HEIIPEAEIILHBIX bubmmorexa LHOK

p p https://m.eds00.ru/b0331922
JKUPHBIX KHCIIOT. JKUPBI B IPUPOIE
Mpbi1a Kak COJIA BBICIIIAX KapOOHOBBIX

79 KHUCIIOT, UX MOIOIIIEE JEHCTBHUE. bu6mmorexa [IOK
[ToHsiITHE O CHHTETUYECKUX MOIOIINX https://m.eds00.ru/3c566565
cpenctBax (CMC)

['eHeTHYeCKast CBA3b YIIEBOIOPOIOB H
73 KHCJIOPOACOIE mamlzz 0 FaHI/Il:‘){eCKI/IX bubmmorexa [IOK
P P P https://m.eds00.ru/56790c96
BEILIECTB

72 Pacu€tbl o ypaBHEHUSIM XUMHUECKUX
peaxkuuit
CucreMmarusanus 1 0000IeHNEe 3HAHUT bubmuorexa [JOK

75
0 TEME https://m.edsoo.ru/f8eaf2eb
OO06111ast XapaKTEPUCTHUKA YIIIEBOIOB U

P P r bubmuorexa [JOK

76 KJaccuukanus yrieBoaoB (MOHO-,

JTU- U TIOJIMCaXapubl)

https://m.edsoo.ru/7a9693al
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Monocaxapuabl: Gpu3NYeCKue CBOWCTBA

bubmuoreka [JOK

77
Y HaXOXJEHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpumeHeHune IIII0K03bl, €€ 3HaYEHUE B bubnmoreka [JOK
JKU3HENIEITEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
hcaxapubl: caxapo3a, MaJbTo3a 1
79 faKTozap Haxox eII{)I/Ie B IPUPOJIE U bubmnorexa [IOK
’ A PHpOA https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE JUCAXAPUJIOB
[Tonucaxapuasl: CTpOCHUE
80 MaKpOMOJICKYJ, PU3NICCKUE bubmmorexa [JOK
P Y s https://m.eds00.ru/72a04508
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE
bu6mmoreka [IOK
81 ITousarne 06 UCKYCCTBEHHBIX BOIOKHAX
Y https://m.eds00.ru/6216e766
Pemrenne pacyeTHBIX 3a/1a4 HA
82 oTpezieNieHUe JI0JIM BBIXOA MPOTyKTa bu6mmoreka [IOK
pPEaKUUU OT TEOPETUYECKHU https://m.edsoo.ru/7fde4 7ef
BO3MOKHOTO
Cucremarusanus 1 0000IeHNEe 3HAHUT bu6mmoreka [JOK
83
0 pazzeny https://m.edso00.ru/08d4364c
KonTponbHas padora no teme
84 "Kucnopocoaep xaiiue OpraiundecKkmue bubmmorexa [IOK
P " P P https://m.eds00.ru/42c6678e
COEMTHEHUS
AMUHBIL: KTacCu(pUKAIIHS, CTPOCHUE
85 MOJIEKYII, 001ast popMyJia, H30MepHs bubmmorexa LOK
Y PMYI8, ]vo ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA
86 XUMHUYECKUEe CBOMCTBA an(aTUIECKUX bubnuorexa [JOK
aMHUHOB https://m.edsoo.ru/1bc5cf80
87 AHUJIMH: CTPOCHNE aHWINHA, bubnnorexa [JOK

0COOEHHOCTU XMMHUYECKUX CBOWMCTB

https://m.edsoo.ru/39cd21f1
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https://m.edsoo.ru/6216e766
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AHWJINHAa

CrniocoOblI MoTy4eHus U IpUMEHEHUe

bubmuorexa [JOK

88 anpaTHIECKUX aMUHOB https://m.edso0.ru/eal38763
AMUHOKHUCIOTHI: HOMEHKJIAaTypa u

89 n3oMepus, ((U3NIECKHUe CBOMCTBA. bubnnoreka [HOK
OtnenbHbIC PEICTABUTENN O https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XYMHYECKUE CBOWCTBA aMUHOKHCIIOT,

90 UX OMOJIOTHYCCKOE 3HAYCHUE bubmuorexa [JOK
aMUHOKUCIIOT. CUHTE3 U THIPOJIU3 https://m.edsoo.ru/77df705a
MIETITU]IOB

01 benku kak npupoaHbIe OJINMEpHI; bubnnorexa [HOK
CTPYKTYpBI O€JIKOB https://m.eds00.ru/429e9899

. bubnuorexa [JOK

92 XMMHHCCKHE CBOHCTBA OeKOB https://m.eds00.ru/6237306d
A3oTcozeprkale reTeporuKInIecKue

93 coenuHeHUs. HyKJIIeMHOBBIE KUCIIOTHI: bubnunoreka [JOK
COCTaB, CTPOEHHE U OMOJIOTUYECKast https://m.edsoo.ru/521d1431
poiib
[Ipaktrueckas padota Ne 4. Permenue

94 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoteka [JOK
"A3oTcoaeprKaiie opraHu4ecKue https://m.edsoo.ru/8e3c02d1
coenuHeHus"

[Ipaktudeckas padora Ne 5. Pemenue

95 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
"Pacnio3HaBaHUE OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHuin"

96 KonTtponbHas pabora o Teme bubnuorexa [IOK



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
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"A30TcoAepKallle OPraHUYECKUE
coenuHeHus"

https://m.edsoo.ru/ce561bc?

OCHOBHBIC TTIOHATHUS XUMHHU

97 BBICOKOMOJICKYJISIPHBIX COCTMHCHUN U 1 bubnnoreka [HOK
METO/Ibl UX CUHTE3a —IOJUMEPU3ALIS https://m.edsoo.ru/7aa63ebd
Y TIOJINKOHJICHCALIHS

98 IInactmaccel. Y tunuzanus u 1 bubmuorexa [JOK
nepepadoTKa MIacTUKa https://m.edso00.ru/82242e0f
DacToMephl: HaTypaJbHBIN bubnnoreka [JOK

99 1
CUHTETHYECKHE KaydyKu. Pe3una https://m.edso00.ru/246103ec
BonokHa: HaTypaibHBIE,

100 | uCKyCCTBEHHBIC, CHHTETHUYCCKHE 1 bubmorexa HOK

Y ’ ' https://m.edso0.ru/5963a601

[Tonumeps! criennanbHOrO Ha3HAYCHUS
[IpakTuueckast padora Ne 6. Pemenue
AKCIIEPUMEHTAIIBHBIX 334a4 110 TEME bubnnoreka [JOK

101 1
"Pacno3naBaHue miacTMace u https://m.edsoo.ru/3aebd77a
BOJIOKOH"
O06o011eHre U cucTeMaTHu3alus

102 | u3 eII?Horo Marepuasa mo THeMe 1 bubmorexa HOK
| i P " https://m.edso00.ru/6a22ble8

BricokOMONEeKysIpHBIE COSAMHEHMUS
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kountpoasnbie | [IpakTuyeckue
n/n Bcero u3ydyeHusi  odOpasoBaTeibHbIE
padoTshI padoThI
pecypchl
1 AtoMm. CocTaB aTOMHBIX sAJiep. XUMUYECKUN 1 bubnmoreka [JOK
a7eMeHT. M30Torbl https://m.edso0.ru/59c112ee
5 CrtpoeHue IIeKTPOHHBIX 000JI0YEK aTOMOB, 1 Bbu6moteka [JOK
KBAaHTOBBIC YHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanuss XuMHUUeCKUX 3JIEMEHTOB (S-, 1 bubnunoreka LIOK
p-, d-, f-amemenThI) https://m.eds00.ru/61294af9
4 Pacripenenenue 31€KTPOHOB 110 ATOMHBIM 1 bubmmoreka [JOK
opouTaIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
5 BHGMCII-:I)TOB B OCHOI;II){OI\?III:/I BO30YKIEHHOM 1 bubnnorexa [JOK
X https://m.edsoo.ru/8149e846
COCTOSTHUU
6 OJeKTpOHHbIE KOH(PUTYypaIlii HOHOB. 1 bubmuoreka [IOK
DIIEeKTPOOTPULIATETLHOCTh https://m.edso0o.ru/a0764b24
Ilepuonnueckuii 3akoH u [lepronnueckas
7 crucTeMa XMMHU4YecKux anmemeHToB 1. M. 1 bubnuoreka [{OK
MeHieneeBa, CBA3b C COBPEMEHHOM TEOpHUEN https://m.eds00.ru/16957c01
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHUX AJIIEMEHTOB B 00pa3yeMbIX UMHU 1 bubnuotexa [JOK
IIPOCTHIX U CIIO’KHBIX BELIECTB 110 IPYIIIAM U https://m.edso00.ru/f8468927
nepuoaam
9 CucreMaru3anus 1 0000IIeHHE 3HAHUH 10 1 bu6nunorexa LIOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

TEMEC

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

Buner xumnueckoul cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.

bubnunorexa LIOK

10
Bonopoanas cBsizb. MexMONIEKyIsipHbIE https://m.edsoo.ru/5a8072af
B3aUMOJICUCTBUA
BaneHTHOCTh U BaJIeHTHbIE BO3MOKHOCTH
11 aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYpPhI bubmmorexa [JOK
) P PyKTyP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
12 [IpencraBieHuss 0 KOMIUIEKCHBIX bubnuorexa [IOK
COCIMHEHMSX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemecTBa MOJIEKYIIPHOTO U
13 HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl Bbu6moreka [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIICCTB
14 [IoHATHE O TMCTIEPCHBIX CHCTEMAX. bubmmnoreka HOK
IIpencrasienne 0 KOJUIOUIHBIX PaCTBOPAX https://m.edsoo.ru/da2c70e4
HcTuHHBIE paCTBOPHI: HACBILIEHHBIE U
15 HeHaCBIH_[erHBIe lf:1CT130 UMOCTh brbmmorexa [TOK
Y p - https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CniocoObI BeIpayKEHUS! KOHIICHTPAIIUT bubmuoreka [IOK
pacTBOPOB https://m.eds00.ru/328e653a
Pemienue 3a1au ¢ UCNOJIb30BaHUEM MTOHSATUI
17 "MaccoBas Joad pacTBOPEHHOTO BemecTsa" bubnnorexa [JOK
. P P . ’ https://m.eds00.ru/785e0ab4
MOJISIpHAST KOHIIEHTPAIIHS
18 Knaccudukanus 1 HOMEHKIIaTypa bubnunorexa LIOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremarusanys 1 0000IeHNEe 3HAHUHN 110 bu6nunorexa LIOK

TEME

https://m.edsoo.ru/8d2c6a3a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a

Kontpoinbhast pabora o temam "CtpoeHue
aroMma. [lepuonnueckuii 3aKOH 1

bu6nmoreka IIOK
20 [Tepuonnueckas cucTeMa XMMHYECKUX
. https://m.eds00.ru/70a60aa4
snemenToB JI. 1. Menpneneesa", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTn"
Knaccudukanus XUuMHYECKUX PEeaKIHii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
21 3aKO0H COXpaHEHNI MACChI BEIECTB, 3aKOH bubnnorexa HOK
P ’ https://m.edso00.ru/6335cdd2
COXpaHEHHsI U TIPEBPALICHUS YHEPTUU TIPH
XUMHYECKHX PEeaKLUIX
99 TernoBbie 3 (HEKTh XUMUYECKUX PEaKIHii. Bbu6mmoteka [JOK
TepMoxuMuueckre ypaBHEHUS https://m.edsoo.ru/d1db86da
93 Bbruncnenus no ypaBHEHUSIM XUMHUECKUX bu6mmoteka [JOK
peakuuii U TepPMOXMMHUYECKUM YPaBHEHUSAM https://m.eds00.ru/87b13954
CKOpOCTbh XMMMUYECKOH pEaKLuH, €€
24 3aBHCUMOCTH OT Pa3INYHBIX (PAKTOPOB.
Karanu3z u xatanu3aTopbl
25 ["'oMOreHHbIe U reTepOreHHbIE PeaKIH
[Tpaktuyeckas padora Ne 1 mo Teme "Bnusinue
26 a3JIMYHBIX (DAKTOPOB HAa CKOPOCTh bubmmorexa LIOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHYECKON peaKIiuu
97 OOpaTtuMbie U HEOOPATUMBIE PEaKIIUU. bubmmoreka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[TpakTrueckast pabora Ne 2 o teme "BnusiHue
28 A3JIMYHBIX (DAKTOPOB Ha MOJIOKEHUE bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
XUMHYECKOTO PaBHOBECHUS
29 DnekTponuTHdeckas aucconnanusi. CuiabHbIe bu6nunorexa LIOK

U ciabpie IeKTpoauThl. CTeneHb

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



https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
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https://m.edsoo.ru/5f766bdf

IUCCOLIMAIAN

HNonnoe npounsseaenue Boapl. Cpeaa BOIHBIX

bubnunorexa LIOK
30 .B i H
pactopos. Bozopoausli nokasarers (pH) https://m.edso00.ru/3966ca89
pacTBopa
31 I'maponus coneit. Peakiuu, mpotekaronue B bubnmnoreka HOK
pacTBOpax AJIEKTPOJIUTOB https://m.edsoo.ru/09d5adbd
[TpakTrueckas padota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUU B PaCTBOPAX bubmorexa HOK
"p " P P https://m.edso0.ru/2e3daeb0
AIEKTPOIUTOB
33 OKHCIUTEbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU. bubnnoreka [JOK
Baxwuelime OKUCIUTENN U BOCCTAHOBUTEIIN https://m.eds00.ru/56226060
34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnmnorexa [JOK
OanaHca https://m.edso00.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB bubmmorexa [JOK
P P P P https://m.edso00.ru/93fb97d2
36 Pemenue 3a1a4 pa3muIHBIX THIIOB bubmmorexa [TOK
AP https://m.edsoo.ru/5a859d16
37 Pemienue 3agau pa3auyHbIX TUIOB bubmorexa LOK
Aatp https://m.edsoo.ru/5afa265d
38 CuctemaTtuzanus ¥ 0000IeHHEe 3HAHUH 110 bubnuoreka [{OK
TeMe "XHUMHuYecKkue peakuuu” https://m.edsoo.ru/c161eb85
KonTtponbHas pabora o Teme "Xumuueckue bubmuoreka [IOK
39
peakuun" https://m.edsoo.ru/a8a0a930
ITonoxenune Hemeramios B [leprnognueckoit
40 CHCTeME XUMHUYECKuX dmemMeHToB 1. 1. bubmuoreka [{OK
MeHneneeBa 1 0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/8ca2dcad
atomoB. du3nyeckue CBOWCTBA HEMETAIIJIOB
41 AmoTponusi HeMeTauIoB (Ha pumepe bu6muoreka [IOK



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
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KHCJIOPO/JIa, cepbl, hocdopa u yrieposa)

https://m.edsoo.ru/ef92c91c

Bopopona: nonyuenue, pusndeckue u

bu6nunorexa LIOK

42
XHMHYECKHE CBOMCTBA. [ napu bl https://m.edsoo.ru/0aa8f613
I"ajoreHbl: HAX0KACHHE B IPUPOJE, CITOCOOBI
43 MOJTYYCHUS (bnswfecm/le u )?I/II\EI/I"ZI[CCKI/IC bubmmorexa [JOK
Y‘* ’ https://m.edso0.ru/4e223795
CBOIiCcTBa
44 I"anorenoBoiopoabl. Baxknenue bubnmnoreka HOK
KHUCJIOPOJCOACPIKAIINE COCTMHEHHUSI TAJIOT€HOB https://m.edsoo.ru/6b3255e6
JlaGopaTopHbIe U TPOMBIIIUICHHBIE CITOCOOBI
45 MOJIy4YeHHsI rajioreHoB. IlpuMenenue bubnnorexa [JOK
yi P N https://m.edsoo.ru/6971aca4
rajlor€HOB U UX COEeIUHEHUI
[IpakTuueckas padora Ne 4. Pemenue
46 JKCIIEpUMEHTAILHBIX 3a1a4 I10 TEME bubmorexa LIOK
" P " A https.//m.edso0.ru/8b26fecd
T"anorensr
Kucmopoa: mabopatopHbie H MPOMBIIIICHHBIC
47 CIOCOOBI MONTy4YeHUsI, PU3UUECKHE U bubnuoreka [JOK
xumuueckue coiicrBa. O30H. [Ipumenenne https://m.edsoo.ru/c8abc36a
KHCTIOpOJIa ¥ 030HA
bu6nmorexa LIOK
48 OKCHUIBI ¥ TIEPOKCHUIBI
A p g https://m.edso0.ru/5¢8816a0
49 Penrenne 3amau pa3InyHbIX TUIIOB bubmorexa HOK
lad p https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XXIECHHUE B IPUPOJE, CIIOCOOBI
50 HOJI; EHUS (1)1/131/1%01(1/11)6 II/)I XUMHYECKHE bubmmorexa [JOK
Yq ’ https://m.edsoo.ru/46afae16
CBOIicTBa
bubnunorexa LIOK
51 CepoBonopo, CyIb(puab
POBOZIOPOL, CY L (pHA https://m.eds00.ru/7c875999
52 Kucnopoacoaep:xaiime cCoeAMHEHHS CEPBI. but6mmoreka [IOK



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
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Oco0EHHOCTH CBOMCTB CEPHON KHCIIOTHI

https://m.edsoo.ru/8cfa2548

[TpakTuueckas padora Ne 5. Pemenue

53 JKCIIEPUMEHTANBHBIX 3a7a4 1o Teme "Cepa u bubmmorexa [JOK
N P " 8 P https://m.edsoo.ru/0afb05e4
e€ coeIMHEeHU
A3OT: HaX0X/IeHHE B IPUPO/IE, CIIOCOOBI
54 MoJTydeHus1, GU3NIECKHUE U XUMHUYECKUE bubmorexa [IOK
3’“ ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHAK, HUTPHU/IbI
Kucnopoconepsxaiue coequHeHHs a30Ta. bubnnorexa [JOK
55 . .
Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IprMeHeHue a30Ta U €ro COEUHEHNN. bubnuoreka [IOK
A3oTHBIC yoOpeHus https://m.eds00.ru/129f5059
docdop: HAXOKAESHUE B IPUPOJIE, CIOCOOBI
dop 8 prpoX bubmuoreka [IOK
S7 NOJTy4YeHUsI, PU3NIECKHE U XUMHUYECKHE
M https://m.edsoo.ru/9a6b43ec
cBoiictBa. Pochuast u pochun
58 Oxkcuasl hochopa, pocdopcoaepxaniie bubmuorexa [IOK
kucyoThl. Conu ochOpHON KHCIOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenune docdopa u ero coeMHEHUN. bubmmnoreka HOK
®dochopHbie y1oOpeHust https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue
60 SKCHEPUMEHTAIIbHBIX 3a7a4 10 TeMe "A30T U bubmorexa LOK
P 8 " https://m.eds00.ru/8175ac3f
dbocdop u ux coeqMHEHHS
VYraepon: HaX0X/JeHHE B IPUPO/JIE,
61 anﬂof :HHBIC Moﬂ npuka EI/I'p(I)III/BI/IquKI/Ie " Bubmmorexa [IOK
p ;H T https://m.edso0.ru/1eb19f9e
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
62 Oxcupn yriepoaa(ll), okeua yrinepona(1V), bubmuoreka [{OK
yrojbHasl KUCJIOTa U €€ COIu https://m.edsoo.ru/dba58adf
b K
63 Pemenne 3a1a4 pa3nuyHBIX THIIOB nommorexa [O

https://m.eds00.ru/6029b609
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Kpemuuii: HaxoxJ1eHuE B IPUPOJIE, CIIOCOOBI

64 noTydeHus1, GU3NIECKHUE U XUMHUYECKUE bubmmorexa LIOK
Y‘* ’ https://m.edso0.ru/143558ab
CBOICTBa
65 Oxkcua kpemaus(1V), kpeMHHEBasE KHCIIOTA, bubnmnoreka HOK
CUJIMKATBI https://m.edsoo.ru/3170e7bl
. bub6nmoreka [IOK
[IpumeHeHHe KPEMHUS U €T0 COSTMHECHU.
66 Cre . crite . https://m.edso00.ru/393cdac0
TEHIIO, CTO TIONYHCHHC, BB CTCRIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3muIHBIX TUIIOB bubmorexa LIOK
A&t p https://m.edso0.ru/b624f801
68 CucremaTtu3zanys u 0000IIeHHE 3HAHUN IO bubmmoreka [JOK
teme "Hemeramibr" https://m.edsoo.ru/6e864db5
bubnuoreka [IOK
K "H n
69 OHTpOJIbHAs paboTa 1o Teme "HemeTamms https://m.edsoo.ru/d0484cT6
70 AHanu3 pe3yinbTaToB KOHTPOJIBHON padoThI, bubmmnoreka HOK
KOPPEKIIUS OIIMO0K https://m.edsoo.ru/2b7e9510
[Tonoxxenne meramnos B Ilepuonnueckon
7 CHCTEME XMMHUYECKUX AJIIEMEHTOB. bubmuoreka [IOK
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000JI04€K aTOMOB METaJJIOB
79 O6mue ¢puznyeckre CBOMCTBa METAIIOB. bubmuoreka [IOK
[TpuMeHeHHEe MeTaIoB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bubnmnorexa LIOK
7 .K
3 CrmiaBel MetaiutoB. Kopposust MeTaioB https://m.edsoo.ru/42b872€3
74 Pemienue 3a1au pa3auyHbIX TUIOB Bubmmorexa [IOK
Aatp https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMUYECKUN Pl HAIPSKEHUIM bubnmnorexa [JOK

MeTauioB. O0IMe crocoOb! MOTydYeHUs

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

OO0m1as xapakTepucTuka MeTauioB |A-Tpymms
[lepuonnueckoi CUCTEMbBl XUMUYECKUX
37eMeHTOB. HaTpuii U Kanuii: nojgydeHue,

bu6nmorexa [IOK

76 .
(bu3HYEeCKHe U XUMUYECKUE CBOMCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COCIMHEHU I
O6mas xapakrepuctuka metaiuion |A-
rpymms! llepruoanyeckoi cucteMbl
77 XHUMUYECKHX JIEMECHTOB. Maruuii v KaJIbI[yi: bubnunoreka LIOK
noJrydeHue, PU3nIecKue U XUMHUICCKHE https://m.edso00.ru/7c3e49c0
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB M MX
COeIMHCHUI
78 JKEcTKoCTh BOIBI U CIIOCOOBI €€ YCTPaHEHUS Bubmiorexa OK
yerp https://m.edsoo.ru/c74bfae9
79 AJOMUHUN: TIOJTy4eHHE, PU3NUECKHUE U bubnmnorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AMpoTepHbIe cBOMCTBA OKCH/Ia U TUIPOKCHIA
80 AIFOMUHUS, TUAPOKCOKOMILIEKCHI AJIFOMUHMUS bubnmorexa [IOK
» TP ’ https://m.edsoo.ru/5d12d318
UX IPUMEHEHUE
81 Pemienue 3agau pa3auyHbIX TUIOB
[IpakTuueckas pabora Ne 7. Pemenue
82 AKCIIEPUMEHTAIBHBIX 3aa4 10 TEME bubmorexa [TOK
" P Y https://m.edso00.ru/27a4af43
MeTasl TJIaBHBIX TOATPYIITT
OO01mas xapakTepuCTHKa METaNIOB TOOOYHBIX
83 noarpym (b-rpymim) ITepuoandeckoit bubmmorexa TIOK
25 26 P https://m.eds00.ru/610d7431
CHCTEMbI XUMHUYECKHUX DJIEMEHTOB
84 Pur3nyecKue 1 XMMHUYECKHE CBOMCTBA XpoMa U bu6nunorexa LIOK
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€ro COCHHHGHHﬁ, X IPUMEHCHUC

https://m.edsoo.ru/9911bef3

Baxnelive coeMHeHUsT Mapratiia.

85 [lepmaHranar kKajius, €ro OKMCIUTEIbHbBIE bubmmorexa LIOK
pu ’ https://m.eds00.ru/039d69c8
CBOIiCTBa
Ouznyeckue 1 XUMUYECKHE CBOMCTBA JKese3a
86 u ero coenuaenuii. [lonyueHne u npuMeHeHne Bubmaorexa ITOK
' i P https://m.edsoo.ru/1b7f8741
CILTaBOB XKelle3a
87 Ou3nyecKkue U XUMUYECKHE CBOMCTBA METU 1 bubnnorexa [JOK
€€ COeIMHEHMM, NX IPUMEHEHUE https://m.edsoo.ru/2bc0f954
DuU3nyECKnue 1 XUMUYECKHE CBOMCTBA LIMHKA U
88 €ro COCIMHECHUH, UX IIPUMCHEHHE bubmmorexa [JOK
A ’ P ' https://m.edsoo.ru/b1f2beal
M1 IpOKCOKOMITIICKCHI ITUHKA
[IpakTrueckas padora Ne 8. Pemenue
bubnunoreka LIOK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
" " https://m.edsoo.ru/a6e352ea
MerTansl TOOOYHBIX MOATPYIIT
90 Pemenue 3aga4 pa3nu4yHbIX TUIIOB bubmorexa LOK
AP https://m.edsoo.ru/a8b83d83
01 O06o011eHre U cuCcTeMaTU3allus U3Y4eHHOTO bubnnorexa [JOK
Martepuaina o teme "Mertanibr" https://m.edsoo.ru/e91fe975
bubmmoteka IIOK
92 Kontponbnas padota o teme "Metaysr"
p p https://m.edsoo.ru/83f63ea3
AHanu3 pe3yinbTaToB KOHTPOJIBLHON PabOTHI, bubmuoreka [JOK
93
KOPPEKIHSI OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHuN YCTOWYMBOTO
94 a3BUTHS yesioBedecTBa. [IoHITHE O HAYYHBIX bubmmorexa [JOK
P ' o https://m.eds00.ru/080fe1f0
METOJIaX UCCIIEeIOBAaHUS BEIIECTB
95 HayuHble npuHIUIBI OpraHu3anuu bubmuoteka [IOK

XUMHYCCKOI'0 IMMpOMU3BOJACTBA. HpOMI)IH_U'I CHHBIC

https://m.edsoo.ru/2e45a44f
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CIIOCOOBI IIOJIYUYCHHUA BaKHEHIITHX BCIIICCTB

XHUMHUYECKOE 3arpsA3HEHUE OKPYKaOIIeH bubmmoreka [JOK
96 1
CpeIbl U €r0 MOCIEACTBUS https://m.edsoo.ru/9f11bf51
97 XuUMHS U 300pOBbE YeNIOBEKa. JIekapCTBEHHBIE 1 bubnmoreka [JOK
cpencTBa https://m.eds00.ru/a6552721
08 Xumus nuim. Poib XUMHU B 00eCcIIeYeHU T 1 bubnunorexa LIOK
[IHIIEBON OE30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromMepHbie cpeacTBa. 1 bubnuoreka [{OK
briToBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENbCTBE. BaxkHeiine
100 | crpouTenbHBIC U KOHCTPYKITMOHHBIC 1 bubmorexa HOK
P 26 https://m.edsoo.ru/61e69003
MaTepHuabl
101 XuMHs B CEIBCKOM X03siiicTBe. OpraHnuecKkue 1 bubnnorexa [JOK
U MUHEpaIbHbIE YIOOPEHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3anus 1 0000IIeHHE 3HAHUH 10 1 bubnuoreka [{OK
TeMe https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






