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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHOM ctangapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuon 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uiIbHOrO OOy4YeHHUs, MPU3BAHO OOECHEYHUTHh OOIIEOO0Pa30BATENbHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIMIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU OOy4YeHUsS B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS] OJTHOM M3 MPUOPUTETHBIX AUCITUTLIINH.

B mnporpamme mno XMMHM Ha3Hauy€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJPOOHYI0  MHTEpPIpPETAalMi0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, ColepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUN K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

. MHPOPMAIITMOHHO-METOMYECKAs, peanu3alus KOTOpol obecreunBaer
MOJIyYeHHUE TPEJCTaBICHUS O IENSAX, COJIEpPkKaHUU, OOIIe cTpaTerun oOydeHUs,
BOCIIUTAHUSI M PAa3BUTHUS OOYHYAIOIIMXCS CPEICTBAMHM MpPEAMETa, H3y4aeMoro B
paMKax KOHKPETHOTO MpoQuis;

. OpraHu3alMOHHO-TUIAHUPYIOIIasi, KOTOpasi MpeaycMaTpUBaET ONpe/iesieHuE:
MPUHITUTIOB CTPYKTYPHPOBAHUS M TOCJIEIOBATEILHOCTH M3YYCHHS Y4eOHOTO
Marepualia, KOJMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPUCTHUK; MOAXOAO0B K
(bOpMHUPOBAHUIO COAEPIKATETHLHON OCHOBBI KOHTPOJISI U OLIEHKU 00pa30BaTeNIbHbBIX
JOCTHXKEHUM O0y4arolMuXxcs B paMKax UTOTOBOM aTTecTaluud B (OopMe €IMHOTO
rOoCyAapCTBEHHOI'O 3K3aMEHA 110 XUMHUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUCHUST XUMUH:

o yCTaHaBIMBAET HMHBAPHUAHTHOE MPEIMETHOE COACpKaHUe, 00s3aTebHOE IS
U3yYEHHUS B paMKaxX OTIENbHBIX Mpoduieil, mpexycMaTpuBaeT pacmpeneieHue u



CTPYKTYPHUPOBAaHHE  €ro IO  KJaccaM, OCHOBHBIM  COJAEpKaTEIbHbIM
JUHUSM/pasenam Kypca;

J TAET MPUMEPHOE paclpesiesieHne y4eOHOro BpeMEHH, PEKOMEHTYEMOTO IS
U3YYEHUS OTNEIBHBIX TEM;

o npenjiaraeT  MPUMEPHYIO  TOCIEIOBATENIbHOCTh  HM3Y4YEHUS  Y4eOHOro
Marepuaia C Yy4€TOM JIOTUKM TIOCTPOEHUS Kypca, BHYTPUIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

o TAET METOIMYECKYIO HHTEPIIPETALMIO LIEJIEH U 3a/1a4 U3YUYEHHS IpeIMETa Ha
yIIyOJI€HHOM YPOBHE C y4ETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPEIHErO
o0mero  00pa3oBaHUs, COACPKATEIBHOM  XapaKTEPUCTHKH  IUIAHUPYEMBIX
PE3yJIbTaTOB OCBOEHUSI OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMbl CPEHETO OOILErO
oOpa3oBaHMsl (JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TaKkKe ¢ YUYETOM
OCHOBHBIX BHJOB y4€OHO-TIO3HABAaTEIbHBIX JEHUCTBUA OOydaromerocs IO
OCBOEHHIO COJIEp KaHMs IPEeIMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XMMHUHU MPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpasoBaHMs. 3a TpeldelaMd YCTaHOBJIEHHOM MpOrpaMMOM IO  XHUMHUU
00sA3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEPKaHMs y4eOHOro MmpeameTa
«XuMH» OCTAaETCS BO3MOKXHOCTH BBIOOpAa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENEsAThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnosiokeHuamMu DPIrOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHUCTEME
nuddepeHIUpoBaHHOTO OOyYE€HUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIyOJNEHHOTO U3yYEHHs HamlpaBlieH Ha pealu3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodecCHOoHaIbHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XHUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha  pacllMpeHue U  YIIIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIONINUXCS, BEIOPABIIUX OMPEAEIEHHBIN MPOohUTh
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHabHOr0 00pa3zoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHON MPOTPpaMMBI CpPeAHEro oO0Iero oOpa3oBaHHS
U3ydeHHE TMpeaMeTa «XUMUS» OpPUEHTHPOBAHO TakKKe€ Ha pelIleHue 3aaay
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHUsI OOyYarollUMXcs, Ha (OPMHUPOBAHUE y HHUX
OOLIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHHA pallMOHANU3alUU y4eOHOTO Tpyla U



00OOMMEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsomuMu npeamMeTa «XuUMHUsD» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NOIX0I0B K OTOOPY U CTPYKTYPHOM
OpraHM3alMi COJAEP)KAHUS STUX KYpPCOB B MPOTrpaMMe IO XHMHHU 33 OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusax 0a30BOT0 W yriiyOJIEHHOTO
YPOBHEW U3yUyeHUs MpeaMeTa.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYecKass XHUMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs NIpeaMera. JDTa CUCTEMa
3HaHUW TIONMy4YaeT OMpeneiIEHHOE TEOPETUYECKOE JOTOJIHEHHE, MO3BOJISIONIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUECKOTO
Marepuana. Tak, Ha yriayOJEHHOM YpOBHE H3yYeHHs MpeaMera oOecreueHa
BO3MOKHOCTh 3HAYHTEIILHOTO YyBENHYCHUS OOBEMAa B3HAHHMM O XUMHYECKHX
AJIEMEHTaX W CBOWCTBAX MX COCAMHEHHUU HA OCHOBE PACIIMPEHUS U YTITyOJICHUSA
NPEJICTAaBICHUA O CTPOSHUH BEIIECTBA, XMMHYECKON CBS3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUS PEAKIUH, paCCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKON KUHETUKHU
U TepMoaMHaMHUKU. M3ydeHue mnepuogudeckoro 3akoHa u llepuoguyeckoit
CUCTEMBl ~ XHMHYECKHX  DJJIEMEHTOB  Oasupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX TMPECTABICHUSAX O CTPOCHUU aToMa. XMMHUYECKasl CBS3b
OOBSCHSAETCS C TOYKU 3PEHUS IHEPTreTUYECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3PEeHHs] MEXaHU3MOB e€ oOpaszoBanus. N3yuenue
TUTIOB ~ pEakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBICHUNM 00
AIIEKTPOXUMHUYECKUX MPOIECCaX U IEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIIECTB.
B kxypce opraHmdeckoid XMMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOIIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HayeHWe UMEET TO, UYTO Ha COACPNKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPEAEIEHHOTO TPoduIs (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSIHUE CMEXKHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TIPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro npodusis O60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro martepuana no obmed xumuu. [Ipu
U3yYCHUU TpeIMeTa B JaHHOM cllydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MMO3HAHMS, OOITHOCTh 3aKOHOB M TEOPUW B XUMUU U B (PU3UKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKyJsipHas Teopus B (U3HKE), 3aKOHBI COXPaHEHUS
MacChl W DHEPTUHU, 3aKOHBI TEPMOJMHAMHKHU, 3JICKTPOJU3a, MPEJACTABICHUS O
CTPOEHUU BELIECTB U APYTOE.



B TO ke BpeMsa B COAEpKAaHMM IIpeaAMETa Uil KIACCOB XMMHKO-
Oouonornueckoro npoduiast OONBUINI yAENbHBIM Bec OyaeT MMETh OpraHHuYecKas
xumus. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOHl BXOJAT, K IpUMEPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTHI, KakK JUOUAbI, OEJIKH, YTIJIEeBOJbI, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3TOM 3HaHHA O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UII W3y4YCHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mmane ¢opMmupoBaHMs OCHOB HAydyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYyYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUUYECKOT0 MPUMEHEHHS HAyYHbIX
3HAHWM M3y4YeHHE NpeaMera «XHUMHsS» Ha YIrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHbIMM MpEeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O U CpeAHEro olmiero oopasoBaHus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCS (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHMS MpeAMeTa Mpearoyiaraet
peanu3anuio Takux LeseH, Kak:

o (opMupoBaHHe TPEACTaBICHUNA: O MaTEpPUAJBLHOM E€IUHCTBE MHpAa,
3aKOHOMEPHOCTSX U ITO3HABAEMOCTH SBJICHUM IIPUPOJBI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HAyK M €€ Beaylled poju B 00ECHEeUYeHUU YCTOWYMBOIO Pa3BUTHUS
YeJI0BEYECTBA: B PEIICHUU MPOOJIeM IKOJOTHUECKOMN, SJHEPTreTUUECKON U MUIIEBON
0e30MacHOCTH, B Pa3BUTUU MEIMILMHBI, CO3JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B OOECIEUEHUHU PAIlMOHAIBHOIO MPHUPOIOIOIb30BAHUS, B
(GOpMUPOBAaHUN MHUPOBO33PEHUS U OOILIEH KyJIbTypbl YEJIOBEKa, a TaKxke
HKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBbIO W TMPUPOJIHOMN
cpexne;

° OCBOCHHME CHCTEMbl 3HAaHMM, JIKAIIMX B  OCHOBE XHUMHYECKOHN
COCTABJISIIOIIEH  €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa: (yHAAMEHTAIbHBIX
MOHSATUH, 3aKOHOB U TE€OPUM XMMHUH, COBPEMEHHBIX MPEACTABICHUNA O CTPOEHUH
BEIIECTBA HA  PAa3HbIX yPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJISIDHOM,
HaIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX
MIPOTEKAHUS XMUMHUYECKHX DPEAKIMM, O XMMHUYECKOM PAaBHOBECUH, PACTBOpax M
JUCIEPCHBIX CcUCTeMaX, 00 OoOlMX HAay4YHbIX MPUHIUIAX XUMHUYECKOTrO
IIPOM3BOJICTBA;



o dbopmupoBaHue y oOydJaronuxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECCKUX 3HAHUU NI OOBSICHEHUS KITFOYEBBIX
uaeil U mpoOjeM COBPEMEHHON XWMHH, JJIS OOBSCHEHHWS W IIPOTHO3WPOBAHUS
SBJICHHH, WMCIOIINX €CTECTBEHHO-HAYYHYIO TIPHUPOAY; TPaMOTHOTO pEIICHUS
npo0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, AaHAJIM3A U OLEHKH C TMO3UIIUMA
HKOJIOTHYECKON 0e30MacHOCTH TMOCIEACTBUN OBITOBOM W MPOU3BOACTBEHHOM
NEATETPHOCTH  YEJIOBEKAa, CBSA3aHHOW C  XHUMHYECKUM  TIPOM3BOJICTBOM,
UCIIOJIb30BaHUEM U MEPEPabOTKON BEIIECTB;

o yrayOJeHue IpeiCTaBICHU 0 HAYYHBIX METOJ/IaXx MO3HAHUs, HEOOXOIMMBbIX
JUIsl IPUOOPETEHUsT YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS
XUMUYECKUX SIBJICHUM, MMEIONUX MECTO B TMPUPOJE, B MPAKTUYECKOMN
JESATEILHOCTH U TTOBCEHEBHOM KU3HHU.

B miane peanm3anuy NEpBOOYEPETHBIX BOCIMUTATEIBHBIX M Pa3BUBAOIINX
(GyHKUMNA LEJIOCTHOM CHUCTEMBI CPEIHEro oO0mero oOpa3oBaHMsS NpPH H3YYECHHH
npeaMera «XuMHUsS» Ha  yIIOyOJNE€HHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTb
MpUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

o BOCITUTaHNE YOSKIEHHOCTH B TTI03HABAEMOCTH SIBIICHUIA MPUPOIBI, YBAKCHUS
K MPOLIECCY TBOPUECTBA B OOJIACTH TEOPETUYECKUX W MPHUKIAJHBIX HCCIECIOBAHUMN
B XUMHH, (OpMHUpPOBaHHUE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU;

o pa3BUTHE MOTHBAllMM K OOY4YEHWIO U T[IO3HAHWIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJII0O ¥ CaMOBOCIHMTAaHUIO Ha OCHOBE YCBOCHHUS OOIICUETOBEYECKUX
IICHHOCTEH;

o pa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, WHTEIUICKTYabHBIX U TBOPYECKUX
crocoOHocTeM oOyydaromuxcs, GopMUpOBaHUE Y HUX CO3HATEIBHOIO OTHOIIEHUS K
CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOPa30BaHUI0 KaK YCJIOBUIO YCIEIIHOU
npoecCHOHANbHOM U OOIIECTBEHHOM JAESATEIBHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0pPOBbIO U IOTPEOHOCTH B 3JJ0pPOBOM 00pa3e KU3HU;

o dbopMHpOBaHWE YMEHHMA W HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHUA,
pPa3BUTHUE DKOJOTMYECKONW KyJIbTYpbl, NPHUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN IESITESIbHOCTH.

OOmiee 4dHCIIO 4YacoB, MPEAYCMOTPEHHBIX JJIi WM3YyYCHUS] XUMHUU Ha
yrayOJeHHOM YPOBHE CpefHero oOrnero oopasoBanus, coctabiser 204 4acoB: B
10 xnacce — 102 uvaca (3 gaca B Hepemo), B 11 kmacce — 102 ygaca (3 ugaca B
HEJIETIO).



COJAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaneil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HaUYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHas,
ckenetHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AQPEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuKaMK oOpraHuyeckux BeniecTB. lloHaTne o
dbynkuuonansHoM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUSA
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHoCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01Iast popMyiia, HOMEHKIATypa U
M30MepHsi. DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTanel yriaepojaa, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JNErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, UHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKCHOB, Sp -
ruOpuaM3alysl aTOMHBIX OpOWTasei yriepona, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-ITOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJUMepu3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbBIE peakuy Ha JBOWHYIO CBsI3b. CIOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
Kymynuposaruvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI M1 XMMHUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepusanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmyeckue CBOWCTBA aJIKUHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpHU3ALUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThyYecKue YTIeBOAOpOoAbl (apeHsbl). ['OMOIOTHMYECKUid psiJ apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PeaklUy 3aMelIeHUs] B OEH30JbHOM KOJIbLIE U
VIJIEBOJIOPOJHOM paJuKale, peakuud NPUCOCAUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUJIbHBIX pPAJUKAIOB, KapOOKCUIBbHOM,
TMAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOUCTB cTupoda. [lomumepusanus ctuposna. CrocoObl OTydeHHS U
IPUMEHEHUE aPOMATUYECKHUX YIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI! yroJib U IPOAYKTHI €ro nepepadoTku. CrnocoObl nepepaboTku HedTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOU3BOJHBIX YINIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX NPEBpaICHUN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeuynBaHHEe OpPOMHON WU
MOAHOW BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBaX, MOJY4YEHUE HDTWICHA U
M3YYEHHUE €ro CBOMCTB, O3HakomiieHHE ¢ koyuiekiuamu «Hedts» m «Yromby, ¢
oOpa3llaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIMPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FAJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kanue opranndeckue coeJMHeHUsI.

[Ipenenpubie ogHOATOMHBIE COUPTHL. CTpoeHHE MOJIEKYN (Ha MpUMEpPe
METaHOJIa W JdTaHojda). ['oMonorudeckuil psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccupukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U uzoMmepus. OcoO0eHHOCTU HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBienrne o MexaHHW3ME peakIui HYKICO(OUIBHOTO 3aMeIICHUSI.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
oenzonbHOTO sipa. Pusmueckue cBoiicTBa ¢eHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpymIibl. ['oMosiorndeckue psipl ajibJIETHAOB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. ~ XUMHUYECKHME  CBOICTBAa  aIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHUs U IPUMEHEHHE alibJETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX TMpPEACIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUUYECKUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakuus STepupUKALNU, PEAKIMU C YYaCTHEM YTIIEBOJOPOJHOIO pajJvKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPEIEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCI0Thl. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOU H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPKAIIUX OCTATKU
HeTpeeTbHbBIX JKUPHBIX KUCIIOT. XKUphl B IpUpo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainms yriaieBogaoB (MOHO-, -
U mojucaxapujbl). MoHOcaxapuabl: TIIOK03a, (QpyKTo3a, rajgakrosa, pubosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxOoxkAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
Ipynn, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYCHUE B KU3ZHEACATEIbHOCTH OpraHu3mMa. /ucaxapuapl: caxaposa, MaiabTo3a U
nakTo3a. BoccTaHaBnuBaromye 1 HEBOCCTAaHABIMBAIOIIME Aucaxapuabl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W 1eumoio3a. CTpoeHue MakpoMOJIEKYJ Kpaxmania, TJIUKOreHa U
HeJuTroNo3bl.  PU3MUYECKHE CBOWCTBA KpaxMala W LEIUTIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THUAPOJIU3, KAaYeCTBEHHash Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIydeHHe >PHUpoB LeiToa03bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTbD PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]l HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kaius (BO3MOXKHO HCIIOJb30BAaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ Tuapokcuaom menu(Il), BzanmopeicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANIbHBIX 3a7a4 1Mo temMaM «ChupTel U
dbenomnbly, «KapooHoBbIe KUCIOTHI. CII0KHBIE YPUPHD.

A3oTcoaep:xaliue OpraHnv4ecKue cCoeJuHeHH .

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas gopmysa, U30MEpHsi, HOMEHKIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30TUCTOM KHUCIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psaga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKyJie aHmiIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHmwinH. CrocoObl
MOJyYeHUs] U TpUMeHeHHe anudarndyeckux aMuHoB. l[loiydenue aHwiMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIC TPEACTABUTEIIN O
aMUHOKHUCIIOT: TJIMIMH, ajaduH. @OUu3nYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peaKlusl TMOJUKOHJCHCAIINN, O0O0pa3oBaHWE TENTUIHOW CBS3H.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCIEPUMEHTAJIbHBIE METO/Ibl HW3YyYE€HHUS BEIIECTB WU HUX NPEBPAILICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIICHHEe OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«A3zoTcoaepxanue OpTraHUYECKUe COCIMHCHHUS u «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEIIECTB W HMX NPEBpaICHUN:
O3HAKOMJICHUE C Oo0Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEPUMEHTAIbHBIX 3amad mo Teme «Pacno3naBaHue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJIYYEHHUsI, ONMpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@dusuka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
OPHEPreTUYECKUM ypOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSTHUE
BEILIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IbIXaHWE, OEIKH, YIJIEBOABI, JKUPHI, HYKIEHHOBBIE KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noAypoBHHU. AToMHbIe opOuTanu. Kiaccudukanys XuMU4eCKUX dJIEMEHTOB (S-, p-,
d-, f-snmementsl). PacrmpeneneHue HIEKTPOHOB 1O AaTOMHBIM  OpPOUTAJISIM.
DnexkTpoHHBIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—UETBEPTOTrO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBIC KOH(DUTYypalluu HOHOB.
DIEeKTPOOTPUIATETBHOCTbD.

[lepnognueckuil 3akoH u Ilepuoandeckas cucTeMa XMMHYECKHUX DJIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJOXHBIX BEHIECTB IO TpynmaM MW M[epuoAaM. 3HAYEHUE
nepuoauueckoro 3akoHa /.M. Menneneena.

XuMH4YecKasi CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IuHa CBsA3U. 110y pHOCTD, HAITPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBineHne 0 KOMIUIEKCHBIX coeIMHEHHIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuaubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIEHTpauus. Hacelenusie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4decKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKIny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOTEHHbIE peakiuu. Katains u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIe peakini. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBeCcHUs. DAaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanusi. CuibHbIE UM cJIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakunu.  CTeneHb  OKUCIICHHS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
pa3lIoKEHHUE TMEPOKCUJA BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHUe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIMSHUS PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOM pEaklMu ¢ TMOJOKEHUEe XUMHUUYECKOIo
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUeCcKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapuabl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoie, CIOCOOBI MOJydeHHs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | ajmoreHoBoAopobl. BaxHeuine KuCIopoacoiepxaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[puymeHenune rajoreHoB U uX COCIMHEHNM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopona. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NMPHUMEHEHUE KHUCIOPOJa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[pruMeHeHne cepol U €€ COeTMHEHN.

A3zor. HaxoxneHnue B mpupojie, CHOCOObI MONy4YeHUs, (U3UMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimeHeHune azoTta
Y €r0 COeTMHEHHUI. A30THBIE yI00pEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObl MONy4YeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa n ero coenuHeHuii. Pochopubie
ya0OpeHus.

VYrinepon, HaxoXJIeHWE B OpUpoJie. AJUIOTPOINHBIE  MOJIU(PUKALIMY.
duznyeckue M XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronenas kucimora u e€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEUIECTB, OOPa30BAaHHBIX YIJIEPOJIOM, U €ro
COCIVMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeauHeHunil. CTeK0, ero noJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leprnoanveckoil cuCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOmue
dbu3nyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHu  MetauioB.  OOmue  CrocoObl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYpPT s, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMHUYECKUX DJJieMeHTOB. Harpuiti u kanmii: mnonydeHue, Quznueckue W
XUMHUUYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COETUHEHUM.

OO6mast xapaktepuctuka metamioB IIA-rpynmer [leprogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nYecKkue u
XMMHUYECKUE CBOWCTBA, MPHUMEHEHHWE IMPOCTHIX BEIIECTB U HMX COCIUHEHHII.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.



AnroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucTuka MeTauioB 10004HbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xpoma.

@u3nueckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWCTBA JKeJie3a U €ro coeauHeHuil. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonmyuenue u npuMeHeHue xeme3a
U €ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJAa U TUIPOKCUJA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUMN.

OKCIEpPUMEHTAIbHBIE METOJbl HM3YYEHHUsS] BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOAE, H3y4YEHHE KOJUIEKIMH «MeTamuisl W CIUIaBbD), B3aUMOJECHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOH (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMN HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOIA
YW KAaTHOHbl METAaJJIOB, B3aUMOJECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorenb», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX NOArPYNI», «MeTamibl HOOOYHBIX HOATPYIID).

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOTO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPON3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblIliieHHbIE CITOCOOBI MOIYYEHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €ro MOCIIEICTBUS.
Poub xumuu B 006ecriedeHIH SHEPreTHIeCKoi 0e30MacHOCTH.

XuMusi ® 340poBbe uenoBeKa. JlekapctBeHHble cpenctBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIMHBI.



XUMUSl THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecreueHnH MHUIEeBO 0e30MacCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. beitoBas xumwus. [IpaBuia
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIME CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIC yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTe€pHalIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainel g 31eKTpoHUKU. HaHOTEXHOMNIOTMN.

Pacuérnblie 3anaun.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WIM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKLUH, €CIU OAHO U3
BEILIECTB MMEET NpUMeEcH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAcTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PAacTBOpPE, JOJIM BbIXOAA MPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YYEHUHM oOmed
HEOpraHW4ecKol XuMuM B 11 Kiacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U TOHSITHH, MPUHATHIX B OTJCIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHoTE3a,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiIacCU(PUKalus, NePUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, DIKCIIEPUMEHT, MOJIEIb, MOJIEIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJIbHBIN Ta3,
bu3nuecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, DHEPTHsl, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHOoNorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEJIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUYeCKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHUYECKHUX



nperaaparoB, IMPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHAJIOB, J3JICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHNU HA VIJUYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM € CHCTEMHO-JEATEILHOCTHBIM IOAXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOyYalOIIMMHUCSL POCCUMCKON TpaKJAHCKOW HMIAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEICTICHUIO; HATMYNE MOTHBAIIUN K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHu [OBEJCHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHBIC TITaHBI.

JIM4HOCTHBIE pe3yJdbTaThl OCBOCHHS TpeaMera «XUMHS» OTPaXaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYCCKOW JEATECILHOCTH
OOy4YaronIMXcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON AESTEIHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OPMHPOBAHHOCTh OIBITA IO3HABATEILHOH M TPAKTUYCCKON JCSITCIBHOCTH
oOyyarommxcsi B MpoIEcce pean3aiuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCJIC B YACTH:

1) rpamaaHCcKOro BOCIMTAHMS:

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOIIOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOpMax U TMpaBUiaX MEKIMIYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMPU CO3JIaHHUH
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHBBI, HaAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YYEOHOU ACSITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY HM HAyYHOMY HACIJICIUIO
OTE€YE€CTBCHHON XUMUH;

YBOXEHHUS K TPOIECCY TBOpPYECTBA B 00OJIACTH TEOPUU M MPAKTUUECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPY/1a YUYE€HBIX U MMPAKTHKOB,;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBhIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYaIlUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 370poBOro M 0Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJtoicHUsT TpaBwiI 0e30MmacHOr0 OOpalleHUs] C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBWJl HHAUBUIYAIbHOTO H  KOJUIEKTUBHOTO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS MOCIEACTBUNA W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4€OHO-HCCIIEA0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHYECKOMY M3YUYEHHIO MPOQECCHil pa3aIudyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJbHOM TPacKTOPHUH
oOpa3oBanusi, Oyaymied Mpodeccuu U peann3aluu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCOO0PA3HOr0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MPOoOJeM, BIHMSHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCSIIIMX BpEIl OKPYXKaroUEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MIPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MPECTaBICHUS] 00 OKPYXKAIOIeM MHUPE KaK O €IWHCTBE MPUPOJBI M YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KYJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS YEJIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAyYHOW TPAaMOTHOCTH: TOHMMAaHHUS CYIIHOCTU METOJOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOLIMXCA JaHHBIX C 1EJbI0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIBbCKON JEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNudHbIX chepax nmpodeccruoHaaIbHOMI
NEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHS MPOTPAMMBI [0 XUMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEeNU(PUKY METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUSA (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIIBHON U COIMAIBHOM MTPAKTHUKE.

MeranpeaMeTHple pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMU UM  PETyJISTUBHBIMU
JICUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeicTBUsI:

CaMOCTOSITEIbHO  (OpMyIMpOBaTH W aKTyaIM3UpOBaTh  MpPoOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUS OTJAEIbHBIX (PAaKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh TPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHBIC, JI€NYKTHUBHBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOpPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUS UCIOJIb3yEMbIe B XUMHUU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON



peakuuu — MpH PElIeHWH Y4eOHBIX MO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
INPUMEHATh HAa3BaHHbIE MOJEJIbHBIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHYECKUX
pEeaKIHnii;

dbopMynIupoBaTh LIETH U 3a/1a4U UCCIEAOBAHMS, UCIIOJIb30BATh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IJITAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
000O0LIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIUYHBIX HCTOYHHMKAX HUHGpopMauu (Hay4dHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHIOB U (OpM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(bopMyaMpOBaTh 3aPOCHl U MPUMEHATH PA3IUYHBIE METOJIbI NMPU TOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOTUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (QOpMy  IpeICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MNPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUAJIOra U/WiIN
JUCKYCCUM,  BBICKa3blBaTh  WJeH, (OPMYyJIUPOBATb CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

BBICTYNIATh C MpPE3EHTAlMEN pe3yJIbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOoeKTa, U (POPMyIHPOBATH BHIBOIBI
10 Pe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IMyTEM COIJIACOBAHUS MO3ULUHN B
X07€ 00CyX/1eHHUs 1 0OMEHA MHEHHSIMH.

PerynsiTuBHBIE YHHBepcaJbHbIe yueOHbIe NeiiCTBHSA:

CaMOCTOATENIBHO IIJIaHUPOBATh M OCYIIECTBIIATH CBOIO I103HABATEIBHYIO
JEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIHMpPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (}eKTUBHBIN CcrMoco0 HMX pemeHuss ¢ YYETOM TNOJYYEHHS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHaJIW3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yriyOJIEéHHOM
YpPOBHE Ha YPOBHE CpeHEero oOIero oOpa3oBaHUs BKJIIOUYAIOT crelr(UIecKue
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUM B Pa3jIMuYHbIX Y4eOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KITIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpMHPOBAHHOCTh TPEACTABICHUN: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUHU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTEpHAJIOB,
HOBBIX UCTOYHUKOB SHEPIuH, B obecrieueHuun pPalOHAIILHOTO
MIPUPOOTIOIH30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYyJIbTYphI



YEJIOBEKa, a TaKXe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHUCTEMOW  XUMHUYECKMX  3HAHUW, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAraoUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
o0ojlouka aroma, S-, p-, d-aTOMHbIE OpOWUTaNM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3aIMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (YHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTHIE, COKpPALEHHBIE,
CKEJIETHBIE), M30MEpHUsSl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEpPbI, TOMOJOTMYECKUA psAJl, TOMOJOIH, YIIEBOAOPOJBI,
KHCIIOPOJ- M a30TCOJAEpKAIlMEe OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalICHUS BHEPrUM NP XUMUYECKHUX pEAKLHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NIOHUMAaHUs IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBJIICHUM; MPEICTABICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKLui, TEPMOJWHAMMYECKHUX M KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U IPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTs! 1 u Il pona);
(akToNIOrHUYECKUE CBEICHHMSI O CBOMCTBaX, COCTaBe, MOJYYEHUH U O€30MacHOM
UCIIOJIb30BaHUU BaXXHEMIIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOH
NESATEIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAay4YHbIX  NPHUHLIUIAX  XUMHYECKOIrO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepaOOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHUI: BBISABIATH XapaKTE€pPHbIE NMPU3HAKU TMOHSATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NPU
ONMCAHUM COCTaBAa, CTPOCHUS U CBOKCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMUKY JJIi COCTABJICHUS MOJEKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  MOCPEJACTBOM  COCTABJICHHMS
AIIEKTPOHHOTO OallaHca »3TUX peaklMil, peakiMil HOHHOro OOMeHa IyTEéM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBIMBATh MOJIEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIUU
UX XMMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;



c(hOpPMHPOBAHHOCTh YMEHUMW: YCTaHABJIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpPTraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIC Ha3BaHHS JJIA OTACIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIISCTB (ITUJIEH, alleTUJICH, TOJYOJ, TJUIEPHH,
ATWICHTJINKOIb, (eHOoN, (GOpMaIbIETHl, aleTaabIeTHJ, aleTOH, MYypaBbUHAS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAs, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
[JIMIMH, aJaHuH, MajabTo3a, (PpyKTO3a, aHWJIWH, JUBUHIII, U30MPEH, XJOPOIPEH,
CTUPOJI U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUS OINPEICTATh BUJ XHMHYECKOH CBSI3M B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsI W HOHHAs CBSI3b, G- M T-CBA3b,
BOJIOPOJTHAS CBSI3B);

c(hOpPMHUPOBAHHOCTh YMEHHUS TNPHUMEHATH IIOJIOKEHUSI TEOPHH CTPOCHUS
oprannueckux BeriectB A. M. BytiiepoBa 1151 00BbSICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbuznyeckue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKAHOB, IMKIOAIKAHOB, aJIKEHOB, aJKaJUECHOB,
QJKUHOB, apOMaTUYECKUX YIJIEBOJOPOAOB, CIUPTOB, aJIbJACTHIAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTBIX U CIIOKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHUHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, - W TOJHCAXapHJIOB),
WJUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBA3b  MEXKAY HUMU  YpPaBHECHUSIMHU
COOTBETCTBYIOIIIUX XUMHYECKMX pEaKIUMi C MCIOJIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(hOpMUPOBAHHOCTh YMEHHSI TOJTBEPXKJIAaTh Ha KOHKPETHBIX MpUMEpPax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COSIUHEHUM OT
KPaTHOCTH M THIA KOBAJICHTHOM CBSI3M (C- M T-CBSI3M), B3AMMHOTO BIIUSTHUSI aTOMOB
Y TpyHI aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Colpbsd (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro MnepepadoTKu MU
MPaKTUYECKOE TPUMEHEHHE TIPOTYKTOB MepepadOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMOW 3HAHWN O €CTECTBEHHO-HAYYHBIX
METOJaX MMO3HAHUS — HAOJIOACHUN, U3MEPEHUH, MOJICIMPOBAHUH, dKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHS TPUMEHSThH 3TH 3HAHMUS;

c(hOpMUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIC orieparuu
MBICJTUTEILHON JEATCIbHOCTH — aHaju3 M CHHTE3, CpaBHEHHE, 000OIIeHHeE,
CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJIEACTBEHHBIX CBA3EH — IS M3Yy4YCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;



c(OpPMUPOBAHHOCTh YMEHHI: BBIABISATH B3aMMOCBSA3b XUMUYECKUX 3HAHUN C
MNOHATUSAMU MU NPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0osee OCO3HAaHHOIO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO E€IMHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONM XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS ABICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHUW: MPOBOJUTH PAcCUu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCHOJIb30BaHUEM (DU3HUECKUX
BEMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
IPOIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAJTU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  MOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTU UEJIOBEKa, CBS3aHHOM C mepepaboTKon
BEILECTB, UCMOJIb30BATh MOJYYCHHbIC 3HAHUS JIJIsl IPUHATHS TPAMOTHBIX pELICHUMN
po0JIeM B CUTYalMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAaHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN DSKCIIEPUMEHT (MOJTy4eHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKUMHM YIJIEBOJOPOAOB Pa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 10 pPAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MPaBHII
O6e3omacHoro oOpamieHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1L€db HCCIENOBaHMS, MNPEACTABIATh B pPa3IUyHONW (popme
PE3yNbTATHI AKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII0JIaTh MPAaBHJIa KOJOTMYECKH 11eJ1eCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHUS CBOETO 30POBbS, OKPYXKAOIIEH
IIPUPOIHOM CpPeIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUSI HA >KHUBBIE OPraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAJIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOUICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, MIHTEpHET U Ipyrue), KpUTUYECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a1aueH.

11 KIIACC



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

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTepUAIBLHOM EIWHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYCHUH YCTONYHMBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, DHEPTeTHUYCCKOW W IHINCBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIUHBI, CO3JJAaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHHM PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUS W O0OIIEed KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHUSI K CBOEMY 3JI0POBBIO M TPHUPOAHOU

cpene;
BJIQJICHAC  CHCTEMOM  XUMHYECKMX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

M30TOTIbI, AJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHBIe OpOUTAU, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHHMS aToMa, TUOpUAM3aIMs aTOMHBIX OpOWTayieil, HOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPUUATEIBHOCTh, CTENEHb  OKHUCJIECHUS,
XUMHUYECKass CBs3b (KOBaJ€HTHAs, HWOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKAasl PEIIETKA, XUMHUYECKasl pEeaKkuus, pacTBOpP, 3JIEKTPOJHTHI,
HERJIEKTPOJIMUTHI, DJIEKTPOJUTHYECKAs JUCCOLUMALMS, CTENEHb JAUCCOIMALUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHUUYECKOUN peakIuu, CKOPOCTh XUMHUYECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOU TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. Menneneesa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILEHUS] SHEPTUU MPU XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallde B OCHOBE TMOHHMAaHUS
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHMs, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPAaxX M JUCIEPCHBIX CHCTEMax;
(baKkTOJOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOMN
JEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHBIX  MPUHLIUMNAX  XUMHUYECKOTO
MPOM3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHSI HCIOJIB30BATh XUMUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJUHEHUSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHHWH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUUECKHUE PEAKIIUH 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCu(puKauuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUIECKOTO 3akoHa Jl.
. MennieneeBa 1 JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IMEPHUOJIOB
ITepuomnueckonn  cucremsl .M.  MengeneeBa,  UCHONB3ysS  MOHATHUA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTHUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHuM 1o mnepuogaMm u rpynmnam  I[lepumoamueckon cucremsr J[. .
MeHeneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINNM;

c(OPMHUPOBAHHOCTh YMEHHUS  PACKpBhIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ITUX PEAKIUN; PeaKIuii MOHHOTO OOMeHa MyTEM COCTaBJICHUS WX TOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA ¢ y4ETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW TMPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM UCCIEIOBAHUN BEILIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

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

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLICHTPALUs,;
Macchl BEIIECTBA WM 00BbEMA Tra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
pEeaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJE PaCTBOpaA C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKInH;,; OOBEMHBIX OTHOIICHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCMEpUMEHT  (MpOBEJACHHME  peakuuMid  HOHHOrOo  OOMeEHa,
MOATBEPKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPECICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBID HWHIMKATOPOB, H3YyUYCHHUE BIUSHUS
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueMm, (HOpMyIupoBaTh IIedb HMCCJIENOBAaHUS, TMPEJACTABIATh B
paznu4HOi (opMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIIOJHEHUIO JTa0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKUBBIC OPTaHU3MbI ONpPEACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, HTepHET U Ipyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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33| Yruesons ? https://m.edsogru/d69df650

Uroro no pazgeny 41

Pasnen 4. A3oTcoaeprkaiye opraHudeckne coeMHeHust

4.1 AmuHBI. AMMHOKHUCIOTHL. benku 12 bubmmorexa LOK
https://m.edsoo.ru/d69df650

Hroro no pazneny 12

Pa3zgea S. BoicokoMoJieKyJ/IsIpHbIE COeINHEHU S

5.1 BricokoMouneKysipHble COSMHEHMS 6 bubmmorexa [TOK
https://m.edsoo.ru/d69df650

Hroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/iesioB U TeM Kontponsmmie | Tpaxrmseckie (nudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypenI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH u
1.1 [Iepuoanueckas cucrema XUMHYECKUX 9 bubmorexa HOK
snemerrros JI. V. Mereneesa https://m.edsoo.ru/2dd57f24
12 Crpoenue Bemectsa. MHOroobpasue 1 | bubnnorexa [HOK
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1.3 XHMITECKHIC peakiii 19 ! 3 https://m.edsogru/de57f24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
21 Hewmeranmer 31 ! 3 https://m.edsogru/zdd57f24
bu6mmoreka [IOK
22 Meranei 23 ! 2 https://m.edsogru/zdd57f24
Hroro no pazgeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 bu6mmorexa [IOK
JKU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 4 8




ITOYPOYHOE INTAHUPOBAHHME

10 KJIACC
KosnuyectBo yacos

Ne Hara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabnubie IIpakTuyeckue

n/n Bcero U3YYeHU s o0pa3oBaTe/ibHbIE PeCypchl

padoThI padoThI

[IpenmMer u 3HaUeHHE OPraHUYECKON 01.09.2025

1 XUMUH, TPEACTABIECHUE O | bu6mmorexa [IOK
MHOT000pa3uu OPraHUIECKUX https://m.edsoo.ru/3686e6f5
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa 03.09.2025

) yriaeposaa (0OCHOBHOE U BO30OYKIEHHOE | bubnnorexa [HOK
COCTOsIHMS ). BaJIeHTHBIE BOBMOYKHOCTH https://m.edsoo.ru/Oce6fd4c
aToMa yriepona
XuMHYeckas CBSI3b B OpraHU4eCKHX 05.09.2025

3 coeMUHEHNIX. MexXaHu3MEbl | bu6mmorexa [IOK
00pa3oBaHus KOBAJIEHTHOU CBSI3H, https://m.edsoo.ru/8d39f5c8
crocoOBbl pa3phiBa CBsA3EH

4 Teopust CTpOCHUST OPTaHUIECKUX | 08.09.2025 bubnuoreka [IOK
coenuHeHuit A. M. Byrieposa https://m.edsoo0.ru/9e595¢cb8
Buns! uzoMepuu: CTpykTypHas, 10.09.2025

5 IIPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE | bubnuoreka [IOK
3 PEeKTH B MOJIEKYJIaX OpraHMYeCKHX https://m.edsoo.ru/b0e61661
COEeTUHEHNN
[IpencraBnenue o knaccudukanuu u 12.09.2025

bu6mmorexa [IOK
6 CUCTEMATHUYECKasi HOMEHKJIATypa 1
https://m.edsoo.ru/c212dd21

(IUPAC) opranndeckux BEIIECTB

7 Knaccudukanus peakiuii B 1 15.09.2025 bubnnorexa [JOK

OPraHUYeCKON XUMHUHU

https://m.edsoo.ru/ba5706aa




CucreMmarusanusa 1 0000IeHNE 3HAHUN

17.09.2025

bu6mmoreka [IOK

MoJieKysl. CTpyKTypHasi U IMC-TpaHC-
M30MEPHUS aJIKEHOB

8
10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHUECKHH psiJi, 001Ias 19.09.2025
9 dbopmysa, HOMEHKJIaTypa U U30Mepusl, bubmuoreka [JOK
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOCHHE MOJICKYIT
10 Ou3nYecKue U XUMUIECKIE CBOHCTBA 22.09.2025 bubmmoreka [JOK
AJIKaHOB https://m.edsoo.ru/3137711c¢
HaxoxneHnue ankaHoB B IPUPOJE. 24.09.2025
11 Cr1ocoOBI TOIYYEHNS U IPUMEHEHE bubmorexa LIOK
i P https:/m.eds00.ru/259b0ash
aJIKaHOB
[{uknoankansl: obmmas Gopmyna, 26.09.2025
HOMEHKIIATypa U U30MEPH,
12 oco6eHHOCTyI/II) CT OeHI/ISIpI/I XUMHYECKUX bubmorexa LIOK
. P https://m.edsoo.ru/156730d2
CBOMCTB, CITOCOOBI TIOJIYYCHHS U
MIPUMCHEHUE
Pewienne pacy€THbIX 3a1a4 HA 29.09.2025
orpeieNIeHue MOJICKYJIIPHOU (DOPMYITBI
OpPTaHMYECKOTO BEIIECTBA IO
13 MAaCCOBBIM JIOJIIM aTOMOB DJIEMEHTOB bubmorexa [TOK
A : https://m.edsoo.ru/bf84d8eb
BXOJSIINX B €T0 COCTaB.
CucreMaruzaiys 1 0000IIeHe 3HAHNHI
10 TEME
AJIKEHBI: TOMOJIOTHYECKHH psif, oO1as 01.10.2025
OpMyJia, HOMEHKJIATypa, dJIEKTPOHHOE
dopay P P Bummorexa [IOK
14 Y IIPOCTPAHCTBEHHOE CTPOCHUE

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




15 ®dusndeckue 1 XUMHIECKHE CBOMCTBA 03.10.2025 bubmuorexa [JOK
ankeHoB. [IpaBuino MapkoBHMKOBa https://m.edsoo.ru/21069ccd
16 CrocoObI MoTy4YeHus U IPUMEHEHNE 06.10.2025 bubmmoreka [JOK
aJIKEHOB https://m.edsoo.ru/665dc058
[IpakTuueckas padora Ne 1 o treme 08.10.2025
17 "ITosrydyeHue 3TUIIEHA U U3YYEHUE €TI0 bubmorexa LIOK
. v " i https://m.edsoo.ru/0941eed8
CBOWCTB
Pemienne pacu€THbIX 33124 HA 10.10.2025
18 omnpene G}FI)I/IG MOJIEK ns{II HOU (OpMYITBI bubmmorexa LHOK
perelt JICKYIAP PMY. https://m.edsoo.ru/e9ea9921
OpraHMYECKOIo BEIIECTBA
AJIKaueHbl: CONPSKEHHBIE, 13.10.2025
19 W30JIMPOBAHHBIE, KYMYJIMPOBaHHbIE bubmmorexa [TOK
p » KyMYJHp ' https://m.eds00.ru/04298c0a
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS
20 XVMHYECKUE CBOKCTBA CONPSKEHHBIX 15.10.2025 bubnnoreka [JOK
JUEHOB https://m.edsoo.ru/e561253d
21 CrniocoOblI Nosty4eHus U IpUMEHEHne 17.10.2025 bubnuoreka [IOK
AJIKATUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHUH psiJl, 001as 20.10.2025
2 bopmyna, HOMEHKIATypa, JEKTPOHHOE bubnuoreka [IOK
U IIPOCTPAHCTBEHHOE CTPOEHHE https://m.edsoo.ru/68bbccdc
MoOJIEeKy, (hr3HUecKre CBONCTBA
23 XVWMHYECKUE CBOWCTBA AJIKUHOB 22.10.2025 bubmmorexa LIOK
https://m.edsoo0.ru/23493a93
24 KauecTBeHHBIE peakiiy Ha TPOHHYIO 24.10.2025 bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
)5 CriocoObI nostyueHus 1 IpUMEHEHNE 07.11.2025 bubnnoreka [JOK

AJIKUHOB

https://m.edsoo.ru/a6f9alea




Pemenue 3amau: pacuérsl o

10.11.2025

bu6mmoreka [IOK

26
YPAaBHEHUIO XUMHUUYECKON PEAKLIUU https://m.edsoo.ru/5db8e526
7 CucreMmarusanys 1 0000IeHNE 3HAHUI 12.11.2025
1o TeMe
ApEHBI: TOMOJIOTUYECKUH psiJ, 0O1Iast 14.11.2025
opMyJia, HOMEHKJIATypa.
28 ?;JIIG)KTY OHHOE U IT OCTy paHCTBeHHOG bubmmorexa LIOK
P poeTp https://m.edsoo.ru/a92a7094
CTpOoeHHE MOJIEKyJ OeH301a U TOJyoa,
ux (pusmveckue CBONCTBA
79 XUMHYECKUE CBOMCTBA apEHOB: 17.11.2025 bubmuorexa [JOK
peaKuuy 3aMeLeHus https://m.edsoo.ru/a44alaed
XUMHYECKUE CBOICTBA aPEHOB: 19.11.2025
30 €aKIMH MPUCOSTUHEHUS, OKUCIICHUE bubmmorexa [TOK
peakil p 8 ’ https://m.edsoo.ru/a44alac4
TrOMOJIOTOB OeH3071a
31 Oco0eHHOCTH XUMHUYECKUX CBOMCTB 21.11.2025 bubnnoreka [JOK
cTupoia https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 HA 24.11.2025
32 OTpeIeTICHUE MOJICKYIISIPHOM (hOPMYITBI bubmorexa HOK
et YA pMy https://m.edsoo.ru/53461a2c
OpPraHMYECKOI0 BEIIECTBA
13 CrniocoOblI 1ostydeHus U IpUMeHEeHue 26.11.2025 bubnuoreka [IOK
apeHOB https://m.edso00.ru/6£717d09
34 I'enetnyeckas cBA3b MEKILY 28.11.2025
pa3IMYHBIMU KJIACCaMU YTJIEBOJOPOIOB
Pacuérel no ypaBHEHUSIM XUMHUYECKHUX 01.12.2025
35 peakuuii. CucrtemaTuzanus u
00o0011eHne 3HaHUH 110 TeMe
36 [Tpuponnsriii ra3. [lonmyTHble HEPTIHBIE 03.12.2025

ra3bl




KameHHbIi yroyib ¥ IpOyKThI €70

05.12.2025

bu6mmoreka [IOK

37 nepepadboTKu https://m.edsoo.ru/69b3398b
Hedtp u ciocoOb1 €€ nepepaboTKu. 08.12.2025
38 [TpumeHneHue TpOAYKTOB nepepaboTKu bubmmorexa LIOK
https://m.edsoo.ru/21f9de78
HeTH
39 I'enernueckas cBsA3b MEKIY 10.12.2025
Pa3IMYHBIMU KJIaCCaMU yTJIEBOJIOPOJIOB
["anorenonpounsBoHbIE 12.12.2025
40 YTJIEBOJOPOAOB: JIEKTPOHHOE bubnuoreka [IOK
CTPOCHUE; pEAKLIUU 3aMELLICHUS https://m.edsoo.ru/82b4d759
rajioresa
JleWicTBue mIemoueh Ha 15.12.2025
41 raJOreHIPOU3BOIHBIC.
B3anmopaeicTere qurajoreHaJIKaHOB C
MarHueM U IUHKOM
42 Cucremaru3zanus 1 000011eHne 3HAaHUN 17.12.2025 bubnuorexa [IOK
o paszzaeny "YrieBogopoas!" https://m.edsoo.ru/20e89f22
43 KoHnTpospHas padboTa mo Teme 19.12.2025 bubmmoreka [JOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9¢298
IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: 22.12.2025
TOMOJIOTUYECKHH psiJl, oO1ias
44 dbopmyra, CTpoEHHE MOJIEKYII, bubmorexa HOK
https://m.edsoo.ru/df04cS5cd
HU30MepHs, HOMEHKIIATypa,
Knaccudukanus, Gu3nIecKue CBOMCTBa
45 XUMHUYECKHE CBOMCTBA MPEACITIbHBIX 24.12.2025 bubnmoreka [JOK
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI nostyueHus 1 IpUMEHEHNE 26.12.2025 bubnuorexa [IOK

OIHOATOMHBIX CIIMPTOB

https://m.edso00.ru/484 10000000




0000

[IpocTeie a3¢upbl: HOMEHKIIATypa U 29.12.2025
47 U30MEepHsi, 0COOCHHOCTH (PU3UYECKUX U bubmmorexa LOK
pHs, . https://m.edsoo.ru/c2c788b2
XUMUYECKUX CBOMCTB
MHOroaToMHbIE CITUPTHI: 12.01.2026
48 STUJICHTJIMKOJIb U TJIMLEPUH, UX bubmmorexa [TOK
OCpuH, s https://m.edsoo.ru/ee4d84aa
buznyeckue 1 XuMUYECKHe CBONCTBA
49 CriocoObI mosTydeHus 1 IPUMEHEHNE 14.01.2026 bubnnorexa [HOK
MHOI'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
DeHoJI: CTPOCHUE MOJIEKYJIBI, 16.01.2026
50 ¢u3nueckue cBoicTBa. TOKCHYHOCTD bubmmorexa LHOK
' https://m.edsoo.ru/2ce726f8
denomna
51 XuMHUECKue CBOMCTBA (heHoIa 19.01.2026 bubmmorexa LHOK
https://m.edsoo.ru/037ca5f9
50 CrniocoOblI Mosty4eHus U IpUMeHEeHue 21.01.2026 bubnuoreka [IOK
denona https://m.edsoo.ru/c77ddf4c
[Tpaktuyeckas padora Ne 2. Pemenue 23.01.2026
53 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubmmorexa [TOK
" p " 8 https://m.edsoo.ru/fd0ced09
CrnupTsl U HEHOIBI
54 Cucremaru3zanus 1 000011eHne 3HAaHUN 26.01.2026 bubnnoreka [JOK
10 TEME https://m.edsoo.ru/1810cb9b
AJbIeruipl ¥ KETOHBI: SJIEKTPOHHOE 28.01.2026
55 CTpOeHHE KapOOHUIILHOM TPYIIITHI; bubnuorexa [JOK
TOMOJIOTUYECKHE PAJIBI, 00TIIast https://m.edsoo.ru/b139beaa
dbopMmyna, H3o0Mepusi U HOMEHKIIATypa
56 Anbaeruipl ¥ KeTOHBI: (U3HYECKUE 30.01.2026 bubnmoreka [JOK
CBOICTBA; pEaKIUH MPUCOCTUHEHUS https://m.edsoo.ru/c887425¢
57 Peakuuu okuciieHUs 1 KaUECTBEHHbBIE 02.02.2026 bubnmoreka [JOK




pPE€aKknuu aJlbACTUA0B U KETOHOB

https://m.edsoo.ru/a393baa9

58 CriocoObI MOTy4eHUs aTbICTHIOB U 04.02.2026 bubmmoreka [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TTPE/IENbHBIE 06.02.2026

bu6mmoreka [JOK
59 KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH
https://m.edsoo.ru/fecOb113
CTPOCHHS MX MOJIEKYII
N3omepus u HOMEHKIIaTypa 09.02.2026
bubmuorexa [JOK
60 KapOOHOBBIX KUCIIOT, HX (PH3UUECKUE
. https://m.edso00.ru/700cc87b
CBOICTBA

61 XHUMHYECKUE CBOMCTBA MPEICIbHBIX 11.02.2026 bubnuorexa [JOK
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
Ocob6eHHOCTH CBOMCTB MYPaBbHHOM 13.02.2026

bu6mmoreka [IOK
62 KHUCI0Thl. MHOrooOpasue kapOOHOBBIX
https://m.edsoo.ru/bb31be71
KHUCIIOT
Oco0eHHOCTH CBOMCTB: HEMPEIETbHBIX 16.02.2026
¥ apOMaTHYECKUX KapOOHOBBIX,
bu6mmoreka [IOK
63 JTMKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
https://m.edsoo.ru/83a08773
kuciot. [IpencraBuTenn BEICIINX
KapOOHOBBIX KUCIIOT

64 [TonsiTHE O MPOM3BOAHBIX KAPOOHOBBIX 18.02.2026 bubnuoreka [IOK
KHUCIIOT https://m.edsoo.ru/0d162d9d

65 Crioco0bI nostyyeHus 1 IpUMEHEHNE 20.02.2026 bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/7c065¢9d
CrnoxHbIe Y()UPHI: TOMOJIOTHYECKUN 25.02.2026

66 11, o011ast hopMyia, n3oMepus 1 bubmmorexa [IOK
PA% pMyIa, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 duznyecknue 1 XUMAYECKHEe CBOMCTBA 27.02.2026 bubmuorexa [JOK

a¢hupoB

https://m.edsoo.ru/ad6b94b2




Pemienue pacy€THbIX 3a1a4: 110 02.03.2026

68 YpaBHEHUIO XUMHUUYECKOU peaKklnu, Ha
oTpesieNieHue MOJICKYIIPHOU (DOPMYITBI
OpPraHUYECKOT0 BEIECTBA
[Tpaktuueckas padora Ne 3. Pemenue 04.03.2026

69 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka [HOK
"Kap6oHoBbIe KHCTOTHI. CII0XKHBIE https://m.edsoo.ru/486671fb
a¢upsr"

70 JKupsr: ctpoenue, puzndeckue u 06.03.2026 bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA (THUAPOIIU3) https://m.edsoo.ru/al9c5b98
Oco0eHHOCTH CBOWCTB >KHUPOB, 09.03.2026

71 COoAEpKAIINX OCTATKHA HEMPEAEIIbHBIX bubmorexa LHOK

Acpaall ped https://m.edsoo.ru/b0331922
KUPHBIX KUCTOT. JXKupsl B mpupoje
Mpbuia Kak coJid BbICIINX KapOOHOBBIX 11.03.2026

7 KHCJIOT, UX MOIOIIEE JEHUCTBHE. bu6mmorexa [IOK
TlousTHE O CHHTETUYECKUX MOIOIIHNX https://m.edsoo.ru/3¢566565
cpeactBax (CMC)

['enernueckas cBs3b yIiaeBOJOPOAOB U 13.03.2026
73 KHCIJIOPOJICOAEPKAIINX OPTaHUYECKUX bubmmorexa [TOK
POAICOAICpKalll P https://m.eds00.ru/56790c96
BEII[ECTB

74 Pacuérbl o ypaBHEHUSAM XUMUYECKHUX 16.03.2026
peakuui
CucreMmarusanusa 1 0000IeHNEe 3HAHUN 18.03.2026 bu6mmorexa [IOK

75
10 TEME https://m.edsoo.ru/f8eaf2eb
OO0mras XxapakTepucTUKa YIJIEBOJIOB U 20.03.2026

76 Kiaccuukanus yrieBooB (MOHO-, IH bubmmorexa [TOK

YT A da https://m.edsoo.ru/7a9693al
U TIOJICaxapy/ibl)
77 MoHocaxapuabl: GU3NUECKUE CBOMCTBA 30.03.2026 bubnuoreka [IOK




M HaXOXJCHUEC B IIPUPOAC

https://m.edsoo.ru/b4bdda2d

73 [Ipumenenue ritoKo3sl, €€ 3HaU€HNE B 01.04.2026 bubmumoreka [IOK
JKU3HEAEATEIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
rcaxapHubl: caxapo3a, MalbTo3a 1 03.04.2026
79 faKTosap I;laxonc CII{)I/IG B IIPUPOJIE U bubmmorexa [OK
' A PHpO https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE UCaXapuJiOB
[Tonucaxapuapl: cTpoeHuE 06.04.2026
80 MaKpPOMOJICKYJ, PU3NICCKUE U bubmmorexa LHOK
P M : https://m.edsoo.ru/72a04508
XUMHUYECKHUE CBOWMCTBA, IPUMEHEHHE
08.04.2026 bubmuorexa [JOK
81 [TonsiTrie 06 UCKYCCTBEHHBIX BOJIOKHAX
https://m.edso00.ru/6216e766
Pemenue pacueTHbIX 3a/1a4y Ha 10.04.2026
82 oIIpeielIeHrE TOJH BhIX0Aa IPOAYKTa bubmorexa HOK
pea A /la HPOAYK https://m.edsoo.ru/7fde47ef
peaKIu OT TEOPETUUECKH BO3MOKHOTO
Cucremaru3zaius 1 000011eHne 3HAaHUN 13.04.2026 bubnnoreka [JOK
83
10 pasaeny https://m.edsoo.ru/08d4364c
KonTponbHas pabora no teme 15.04.2026
84 "Kucnopocomeprxaiie OprainuecKme bubmmorera [TOK
P " P P https://m.edsoo.ru/42c6678e
COCTUHCHHUS
AMUHBI: K1accuuKamus, CTpoeHue 17.04.2026
85 MOJIEKYJI, oOmast hopmyia, u30Mepust bubmmorexa LOK
71, 0o pMyJIa, ? ’ https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (PU3NYECKHE CBONCTBA
26 XUMHUECKUE CBOMCTBA anu(aTHuecKux 20.04.2026 bubnuorexa [IOK
AMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHUIINHA, 22.04.2026
. bubnuorexa [JOK
87 0COOEHHOCTH XMMHYECKUX CBOMCTB

AHUJIMHA

https://m.edsoo.ru/39c¢d21f1




28 CriocoObI MoTy4YeHUs U IPUMEHEHNE 24.04.2026 bubnmuoreka [JOK
anr(paTHIeCKuX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1 27.04.2026

29 nuzomepus, (pu3nuecKrue CBOICTBa. bubmmoreka [JOK
OtnenbHbIC MPEICTABUTEH O https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XUMHYECKUE CBOMCTBA AMUHOKHUCIIOT, 29.04.2026

90 uX OMOJIOTUYECKOE 3HAUCHUE bubnuoteka [JOK
aMHUHOKHUCIIOT. CUHTE3 U TUIPOJIU3 https://m.edsoo.ru/77df705a
NENTHI0B

91 benku kak mpupoIHbIE TIOJTUMEPHI; 04.05.2026 bubmmoreka [IOK
CTPYKTYpPHI O€JIKOB https://m.eds00.ru/429¢9899

92 XUMHUYECKUE CBOMCTBA OCIIKOB 06.05.2026 bubmmorexa [OK

https://m.edsoo0.ru/6237306d
A3oTcoaepKalme reTepouKINIeCcKe 08.05.2026

93 coequHeHus. HyKIIenHOBBIE KUCIIOTHI: bubnuotexa [JOK
COCTaB, CTPOEHHE U OMOJIOTUYECKast https://m.edsoo.ru/521d1431
poJib
[Ipaktrueckas padota Ne 4. Perenue 11.05.2026

94 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnnoreka [JOK
"A3oTcoaeprKalie opraHu4ecKue https://m.edsoo.ru/8e3c02d1
coenuuenus"

[IpakTuueckas pabora Ne 5. Pemenue 13.05.2026

95 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmoreka [JOK
"Pacnio3HaBaHrE OpPraHUYECKHUX https://m.edsoo.ru/bde3fdf6
coenquHeHni"

KonTtponpHas pabora o Teme 15.05.2026
bu6mmoreka [JOK
96 "A30TcoaepKalue OpraHnyecKue

coenuuenus"

https://m.edsoo.ru/ce561bc7




OCHOBHBIC TTIOHATHS XUMHUHU

11.05.2026

97 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U | bubnuoreka [IOK
METOABI UX CUHTE3a —IIOJIMMEPHA3aALIU https://m.edsoo.ru/7aa63ebd
Y TIOJIMKOHJICHCALIHS

08 [Tmactmaccel. YTuiausamnus u | 13.05.2026 bu6mmoreka [IOK
nepepadoTKa IIacTuKa https://m.edsoo.ru/82242e0f

99 DnacToMepbl: HaTypaIbHBIN 1 15.05.2026 bubmmoreka [JOK
CHHTETHYECKUE KayuyKku. Pe3una https://m.edsoo.ru/246103ec
Bosokna: HatypanbHble, 18.05.2026

100  MCKyCCTBEHHBIC, CHHTETUUYECKHE 1 bubmmorexa [TOK

Y ’ ' https://m.edso00.r/5963a601

[Tonumeps! criennanbHOrO Ha3HAYCHUS
[TpakTuueckas pabota Ne 6. Pemenue 20.05.2026

101 AKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME | bubnuoreka [IOK
"Pacno3naBanme macTMace u https://m.edsoo.ru/3aebd77a
BOJIOKOH"
O06o011eHre U cucTeMaTu3alus 22.05.2026

102 u3ydeHHOro Marepuaa 1o TeMe 1 bubmmorexa [TOK
" yi P " https://m.edsoo.ru/6a22ble8

BricokoMoneKyspHbIE COeTMHEHUSI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrpoapusie  Ipakruteckue u3ydyeHuss oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl

1 Atom. CocTaB aTOMHBIX SITIED. | 01.09.2025  Bubaunoreka IIOK
XuMunueckui 3neMeHT. M30Tonbl https://m.edsoo.ru/59c112ee

) CtpoeHue 311eKTPOHHBIX 000JI04eK | 03.09.2025 | Bubmmoteka IIOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa

3 Knaccugukanus XuMHYeCKuX 2JIEMEHTOB | 05.09.2025 | Bubmmoreka ITOK
(s-, p-, d-, f-amemenTHI) https://m.edsoo.ru/61294af9

4 Pacnipenenenue 3;1eKTpOHOB 1O aTOMHBIM | 08.09.2025 | Bubmuoreka IIOK
opouTaIIM https://m.edsoo.ru/f5£750fe
DNeKTpOHHBIE KOH(PUTypalui aTOMOB 10.09.2025

5 3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM 1 bubnmorexa LIOK

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

COCTOSIHUH

6 DJEeKTPOHHBIE KOH(PHUTYpAIIX HOHOB. | 12.09.2025 Bubmmoreka [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[lepuoanueckuii 3axoH u [lepuoanueckas 15.09.2025

7 crucTeMa XMMHUYeCKuX anmemMeHToB /1. M. | bubmuoreka [JOK
MenpeneeBa, CBSI3b C COBPEMEHHOM https://m.edsoo.ru/16957c01
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB 17.09.2025

g XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX 1 bubnmnoreka [JOK
VMM IIPOCTHIX U CJIOKHBIX BEIIECTB 110 https://m.edsoo.ru/f8468927
TpyIIaM U eproaam

9 Cucremaru3anus U 0000IICHUE 3HAHUN | 19.09.2025  BubGmuoreka IIOK

10 TEMC

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




Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H.

22.09.2025

bu6mmoreka [IOK

10
Bonoponnas cBa3p. MexMOIIEKyIIsIpHbIE https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
BasieHTHOCTB 1 BaJl€eHTHBIE BO3MOXHOCTH 24.09.2025
11 aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI bubmuorexa [JOK
MOJIEKYJ C UX T€OMETPUUECKUM https://m.edsoo.ru/3d2ca093
CTPOCHUEM
12 [IpeacraBieHUs: 0 KOMIUIEKCHBIX 26.09.2025 | Bubmmoteka IIOK
COCIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemecTBa MOIEKyIsIpHOTO U 29.09.2025
13 HEMOJIEKYJISIPHOTO CTpOeHMS. THIIbI bubnnorexa [HOK
KPUCTAUIMYECKUX PEUIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[ToHsITHE O NUCIIEPCHBIX CUCTEMAX. 01.10.2025
14 [IpencraBnenue 0 KOUIOUIHBIX bubmorexa HOK
pel A https://m.edsoo.ru/da2c70e4
pacTBopax
WcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U 03.10.2025
15 HEHACHIIICHHBIC, PACTBOPUMOCTH bubmmorexa [IOK
11 Y p . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObl BbIpaKeHUsI KOHLIEHTPAIIH 06.10.2025 | Bubnuoreka ITOK
pacTBoOpoB https://m.edsoo.ru/328e653a
Pemenne 3amay ¢ HCIIOIIE30BaHUEM 08.10.2025
17 MOHATUH ""MaccoBasi 107151 paCTBOPEHHOTO bubmmorexa [OK
. A P p " https://m.edsoo.ru/785e0ab4
BellecTra", "MoJsipHas KOHLEHTpaLUs
18 Knaccudukanus 1 HOMeHKIaTypa 10.10.2025 = Bubamnoreka IIOK
HEOPraHUYeCKUX BELLIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTu3aius 1 0000IIeHNEe 3HAHUT 13.10.2025 bubmuoteka [IOK




10 TeEME https://m.edsoo.ru/8d2c6ba3a
Konrponsnas pabora mo remam 15.10.2025
"Ctpoenue aroma. [leproanueckuii 3aKkoH
20 u [lepuonnueckas cucteMa XMUMUYECKUX bubnmoreka [JOK
anemenToB JI. 1. Menaeneera", https://m.edsoo.ru/70a60aa4
"Ctpoenue BemecTBa. MHOTooOpasue
BelecTB"
Knaccudukanms XuMuIecKux peakiui B 17.10.2025
HEOPraHUYECKON M OPraHuYeCKOU XHUMHH.
21 3aKOH COXpaHEHUs1 MacChl BEIIECTB; bubmmorexa [IOK
p B ’ https://m.eds00.ru/6335cdd2
3aKOH COXPaHEHHUsI U MIPEBPAIICHHUS
SHEPTUH MPU XUMUYECKUX PEAKIUIX
2 Tennobie A3 HEKTh XUMHUUECKUX 20.10.2025 | Bub6mmoteka IIOK
peakuuii. TepMoxumuueckue ypaBHEHUS https://m.edsoo.ru/d1db86da
Boruncnenus no ypaBHeHUsIM 22.10.2025
23 XUMHYECKUX PEAKIUN U bubmorexa HOK
peardt https:/m.edsoo.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CkopocTh XMMHUYECKOH peakuuu, eé 24.10.2025
24 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB.
Karanms u katanuzaropsl
25 ['omoreHnHsie U reTepOreHHbIe peaKun 07.11.2025
[IpakTuueckas pabora Ne 1 mo Teme 10.11.2025
26 "BnusiHue pa3nuyHbIX GaKTOpOB Ha bubmmorexa [OK
P o P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUUYECKON peaKluu
7 OO6paTumble U HEOOpATUMBbIE PEaAKLIUU. 12.11.2025 Bubnuoreka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.edsoo.ru/30952f9b
)% [IpakTruyeckas pabora Ne 2 o Teme 14.11.2025 Bubnmoreka [JOK

"BausiHue pa3nuvHbIX (aKTOpPOB Ha

https://m.edsoo.ru/3bf34el17




ITOJIOKCHHUEC XUMHUYCCKOI'O paBHOBeCI/Iﬂ"

DNEKTPONIUTHYECKAs JUCCOLIUALIMSL. 17.11.2025
29 CHUIIbHBIE U CIIA0BIE DIIEKTPOIUTHI bubmorexa [IOK
p ' https:/m.eds00.ru/5F766bdf
CreneHp aUCCOLUAA
Honnoe npounsseacuue Boasl. Cpena 19.11.2025
30 BOJIHBIX EIJ,)CTBO oB. Boxopo HBIII)>'I bubmmorexa LOK
A P POB. BOA0po https://m.edso00.ru/3966ca89
nokazatensb (pH) pactBopa
31 IMuaponus coneid. Peakiuu, mpoTekaroriye 21.11.2025 bubnuoreka [JOK
B PacTBOpAX JJIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTuueckas pabora Ne 3 mo Teme 24.11.2025
32 "XHUMHUYECKHE PEAKIIUH B PACTBOpaX bubmorexa HOK
P . p p https://m.edsoo.ru/2e3daeb0
AJICKTPOJIUTOB
OKHUCIINTEIHFHO-BOCCTAHOBUTEIHHBIE 26.11.2025
33 eakuu. BaxxHeille OKUCIUTEIN U bubmorexa HOK
PCAKIUH. https:/m.eds00.ru/56226060
BOCCTAaHOBHUTEIHN
34 MeTo[1 37IeKTPOHHOTO (3JICKTOHHO- 28.11.2025 bubnuoreka [JOK
HMOHHOTO) OanaHca https://m.edsoo.ru/fb691387
35 DNEeKTPOIN3 PACTBOPOB U PaCIIABOB 01.12.2025 | Bubnuoreka IIOK
BCIIIECTB https://m.edsoo.ru/93fb97d2
36 Pemrenne 3aa4 pa3InyHbIX THIIOB 03.12.2025  bubmnorexa LOK
Aadp https://m.edsoo.ru/5a859d16
37 Pemrenne 3a1a4d pa3InyHbIX THIIOB 05.12.2025  bubmnorexa LOK
ladp https://m.edsoo.ru/5afa265d
38 Cuctemaru3zanus u 0000IIeHNe 3HAaHUN 08.12.2025 | Bubmumoreka ITOK
1o TeMe "XUMHUUYECKNE PEAKITUU" https://m.edsoo.ru/c161eb85
39 KonTposibHas padoTa 1mo Teme 10.12.2025  Bubamnoreka IJOK
"Xumnueckue peakuuu" https://m.edsoo.ru/a8a0a930
40 [Tono)keHre HEMETAJIOB B 12.12.2025 bubmmoreka [IOK




[Tepuonuueckoit cucteMe XMMUYECKUX
anemeHToB 1. . Menjeneena u
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
duznyeckre CBOMCTBA HEMETAJJIOB

https://m.edsoo.ru/8ca2dcad

41 AmoTponus HEMETAIUIOB (Ha pUMepe 15.12.2025 Bubaunoreka [IOK
KHCJIOpOJia, cepbl, hocdopa u yriepoia) https://m.edsoo.ru/ef92c91c
4 Bogopon: nomyuenue, pusndeckue u 17.12.2025 Bubaunoreka IIOK
XUMHYECKUE cBOMcCTBA. [ 'uipuIbI https://m.edsoo.ru/0aa8f613
["ayorensl: HaxXOXEHUE B IPUPOJAE, 19.12.2025
43 CTIOCOOBI OTYYCHUs, PU3NIECKUE U bubmmorexa LHOK
. https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOMCTBA
l"anorenoBonopoabl. Baxkneiue 22.12.2025
44 KHCJIOPOJICOACPIKAIINE COCTUHEHUS bubmmorexa [TOK
https://m.edso0o.ru/6b3255e6
rajloreHoB
JlaGopaTopHble U IPOMBIIIJICHHbIE 24.12.2025
45 CHIOCOOBI MOTYYEHHS TaIOTeHOB. bubnmnoreka [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COECIMHEHU I
ITpakTruyeckas padora Ne 4. Pemenue 26.12.2025
46 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubmmorexa [OK
https://m.edsoo.ru/8b26fecd
"Tanorensr"
Kucnopon: naboparopHsie u 29.12.2025
47 MIPOMBIIIIJIEHHbIE CIIOCOOBI MOTYYEeHHUS, bubnnorexka [JOK
¢bu3nUecKre 1 XUMUYECKIEe CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne KUCI0poa U 030Ha
43 OKCHJIB! H TTEPOKCHIbI 12.01.2026 = bubmmoreka [{IOK
https://m.edsoo.ru/5¢8816a0
49 Pemenue 3aga4 pa3nuyHbIX TUIIOB 14.01.2026 bub6mmoreka [{IOK




https://m.edsoo.ru/2b6d8b4b

Cepa: HaxO0XKJICHHE B MPUPOJIC, CITOCOOBI 16.01.2026
50 MoJy4YeHus1, GU3NIECKUE U XUMHUYECKHUE bubmmorexa LIOK
zfq ’ https://m.edsoo.ru/46afael6
CBOICTBa
51 CepoBoopoz, cybduhi 19.01.2026 | bubauoteka [JOK
POBOAOPOL, €Y A https://m.edsoo.ru/7¢875999
Kucnopoaconepxaiiue coeguHeHHs 21.01.2026
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOI bubmmorexa [TOK
pBI- P https://m.edsoo.ru/8cfa2548
KHCIIOTHI
[IpakTuueckas paborta Ne 5. Pemenue 23.01.2026
bu6mmoreka [IOK
53 AKCIIEPUMEHTATBHBIX 3a7a4 110 TeMe
" . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHHs
A30T: HaX0KJIeHUE B IPUPOJIE, CIIOCOOBI 26.01.2026
54 MoJIydeHus1, GU3NYECKUE U XUMUYECKHE bubmmorexa LOK
yHcHI, hitps://m.edsoo.ru/badd2255
CBOMCTBa. AMMUAK, HUTPUIBI
Kucnoponcoaep:xaiue coequHeHHs 28.01.2026
55 azoTa. OcoOOEHHOCTH CBOMCTB a30THOMN bubmorexa HOK
i https://m.edsoo.ru/e2965afe
KHCITOTHI
56 IIpumeHeHne a30Ta M €ro COEIMHEHUM. 30.01.2026  BuGmmoreka [JOK
A3OTHBIE yI0OpEHMS https://m.edsoo.ru/129f5059
docdop: HaxXOkKAEHUE B IPUPO/IE, 02.02.2026
57 CHocoObI MOMy4YeHUs, PU3NIECKUE U bubnmoreka [JOK
XUMHUYECKHe cBoiicTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
58 Oxcunst hocdopa, pochopcoaepxarine 04.02.2026 | Bu6mmoteka IIOK
kucnoTel. Conmu pocopHOI KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue docdopa u ero 06.02.2026 = Bubmmoreka ITOK

coenunenuii. ochopHbie ynoopeHus

https://m.edsoo.ru/a218070a




[IpakTuueckas padbora Ne 6. Pemenue 09.02.2026
bu6mmoreka [IOK
60 AKCIEPUMEHTAIIbHBIX 33724 110 TEME
https://m.edsoo.ru/8175ac3f
"A30T 1 pochop u ux coenuHeHH"
VYraepo: HaXOXKJIEHHE B IPUPOJIE, 11.02.2026
61 AJUTOTPOITHBIE MOTU(PUKALIHH; bubnnoreka [HOK
(bU3MYECKre U XMMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9
MIPUMCHEHUE
&2 Oxcup yrnepona(Il), oxcung yrnepona(1V), 13.02.2026 = BubGmmoteka IIOK
YTOJIbHAsk KUCJIOTA U €€ COJIU https://m.edsoo.ru/dbaS8adf
63 Penrenue 3a1a4 pa3inyHbIX THIIOB 16.02.2026  bubmmorexa LOK
Aap https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B Ipupo/e, 18.02.2026
64 CIoCcOOBI MOJTyYeHUs, PU3NYECKHue U bubmorexa LHOK
YHACHIA, https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxcun kpemuans(IV), kpemHueBast 20.02.2026 = Bubmmoreka [JOK
KHMCJI0TA, CHIIAKATHI https://m.edsoo.ru/3170e7bl
. 25.02.2026 = bubmuoteka [JOK
[IpuMeHEeHHE KPEMHUS U €T0 COSTMHEHUH.
66 CTerI10. €I HOTVIeHIe. BHIL CTeKIA https://m.edso0.ru/393cdac
710, ayd » B T https://m.edsoo.ru/5823cefb
67 Pemrenue 3amay pa3nuyHbIX TUIIOB 27.02.2026  bubmiorera TIOK
ladp https://m.edso0o0.ru/b624£801
68 Cuctemaru3zanus u 0000IIeHNe 3HAaHUN 02.03.2026 = Bubauoreka [IOK
no teme "Hemerannsr" https://m.edsoo.ru/6e864db5
69 KonTposibHas padoTa 1mo Teme 04.03.2026 = Bubamnoreka IJOK
"Hemerannsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIbHOM 06.03.2026 = Bubmuoreka ITOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/2b7¢9510
71 [Tonoxxenne metanos B [lepuoanueckoit 09.03.2026 = bubaunoreka LIOK




CHCTEME XUMHYECKHUX IEMEHTOB.
OCOOEHHOCTH CTPOEHUS SJCKTPOHHBIX
000JI0YeK aTOMOB METAJLJIOB

https://m.edso00.ru/9839c16¢

7 OO6mue GpuznuecKkre CBOMCTBA METAIIOB. 11.03.2026 = Bubaunoreka IIOK
[IpuMeHeHre MeTaIOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
73 CnuaBel MeTaioB. Koppo3ust meTamioB 13.03.2026  bubmmorexa [IOK
https://m.edsoo.ru/42b872e3
16.03.2026 ' bubnuoteka [JOK
74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUYECKUH Pl HAPSIKEHUI 18.03.2026
75 MeTaiioB. O61mIMe crocoObl MOMydeHUs bubmmorera [TOK
https://m.edsoo.ru/94eb377a
METaJIJIOB
OO01mmas xapakTepucThKa MeTauioB [1A- 20.03.2026
rpynmnsl [lepuoanueckoil cucteMsl
76 XUMUYECKUX JJIeMEeHTOB. Hatpuii u bubnnorexka [JOK
KaJIMii: moiydeHue, pusnueckue u https://m.edsoo.ru/e12¢26b3
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COEAMHEHUN
O6mas xapakrepuctuka MetamioB [1A- 30.03.2026
rpynisl [leppoaudeckoi cucTeMsl
77 XMMHYECKUX AJIEMEHTOB. Marauuii u bubmuorexa [JOK
KaJIbIMA: IOJy4YeHue, pusnueckue u https://m.edsoo.ru/7c3e49¢c0
XUMHUYECKHUE CBOMCTBA, TPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUHN
73 XKécTrocTh BOJBI U CLIOCOOHI €€ 01.04.2026 ' Bu6mmoteka IIOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
79 AIOMHUHUI: TIONTydeHHe, PU3nYecKue u 03.04.2026 = Bubamnoreka IJOK

XUMHNYECKHEC CBOI\/’ICTBa, IIPUMCHCHUC

https://m.edsoo.ru/0e79b266




AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH/IA ATIOMHUHHS,

06.04.2026

bu6mmoreka [IOK

80
TUAPOKCOKOMIUIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3aga4 pa3nuyHbIX TUIIOB 08.04.2026
[Tpaktuyeckas pabora Ne 7. Pemenue 10.04.2026
82 SKCHEPUMEHTAIBHBIX 3a4a4 110 TEME buGnnorexa LIOK
" p a " https://m.edsoo.ru/27a4af43
Mertaibl TJ1aBHBIX TOATPYIII
OO01mmas xapakTeprcTHKa METaNIOB 13.04.2026
23 mo6ouHbIX moarpynn (B-rpymm) bubnnoreka [JOK
[Tepronueckoit CUCTEMBI XUMHUYECKUX https://m.edsoo.ru/610d7431
3JIEMEHTOB
dusnyeckue 1 XUMHUYECKHIE CBOIICTBA 15.04.2026
84 XpoMa U €ro COEINHEHUN, UX bubnnorexa [IOK
P & ’ https://m.edsoo.ru/991 1bef3
MIPUMEHEHHE
Baxueiilne coeqMHEHUS MapraHia. 17.04.2026
85 Ilepmanranar Kainus, ero OKUCIUTEILHBIE bubmmnorexa [IOK
pu ’ https://m.eds00.ru/039d69c8
CBOICTBa
dusnueckue U XUMHUYECKHUE CBOMCTBA 20.04.2026
86 Jkenesa u ero coenuHennii. [lonydenne n bubmmorera [TOK
A ) i https://m.edsoo.ru/1b7f8741
MIPUMEHEHHUE CIIJIABOB XKeje3a
g7 OuU3NYECKNE U XUMUYECKUE CBOMCTBA 22.04.2026 bBubnuoreka [JOK
MEJI1 U €€ COeTMHEHNI, UX TPUMEHEHNE https://m.edsoo.ru/2bc0f954
dusndeckue U XUMUYECKHUE CBOMCTBA 24.04.2026
28 IIMHKA ¥ €r0 COeIMHEHMH, UX bubmuorexa [JOK
IIpUMEHEHNE. | IIPOKCOKOMITIEKCHI https://m.edsoo.ru/b1f2beal
IMHKA
89 [TpakTuueckas padborta Ne 8. Pemenne 27.04.2026 @ bubmuoteka [JOK




OKCTIEPUMEHTANIBHBIX 33714 [0 TeMe
"MeTaibl TOOOYHBIX OArpyHH"”

https://m.edsoo.ru/a6e352ea

90 Pemenue 3aga4 pa3nuyHbIX TUIIOB 29.04.2026 | Bubmroreka ITOK
https://m.edsoo.ru/a8b83d83
O0001IeHrEe U cUCTEMaTU3aLU 04.05.2026
91 HM3Y4YEHHOTO MaTepualia o Teme bubmorexa HOK
https://m.edsoo.ru/e91fe975
"Meramns"
92 KonTponbnas pabora o Teme "MeTtamib" 06052026 bubmorexa LHOK
https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN 08.05.2026 | Bubmmoteka IIOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/9ebff2fd
Poine xuMum B obecrieueHIH yCTOMYNUBOTO 11.05.2026
94 pa3BuTus 4yesoBeuyecTa. [lonsaTue o bubnnorexa [HOK
HAy4YHBIX METOIAX UCCIEAOBAHUSA https://m.edsoo.ru/080fe1f0
BEILIECTB
HayuHble npUHIUIBI OpraHU3auu 13.05.2026
95 XUMHYECKOTO MPOU3BOICTBA. bu6mmoreka [IOK
[TpombliIeHHBIE CTTOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaKHEHIIINX BEIIECTB
96 XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIeH 15.05.2026 = Bubaunoreka IIOK
Cpenbl ¥ €ro NOCIEICTBUSL https://m.edsoo.ru/9f11bf51
97 XWMHS U 3I0pPOBBE YEIOBEKA. 11.05.2026 ~ Bubnmoreka [JOK
JlekapcTBEHHBIE Cpe/iCTBA https://m.edsoo.ru/a6552721
98 Xumus umm. Pomas xumun B 13.05.2026 = Bubaunoreka IJOK
o0ecreyeHnr MHUILEeBOH Oe30MaCHOCTH https://m.edsoo.ru/1f7bSbd2
99 Kocmernueckue n mapdromepHbie 15.05.2026 = Bubaunoreka IIOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
100 XuMus B CTpoUTENbCTBE. BaxkHeimne 18.05.2026 = bubaunoreka LIOK




CTPOUTEIIbHBIC U KOHCTPYKIITMOHHEBIC

https://m.edsoo.ru/61e69003

MarepHuabl
XUMHS B CEILCKOM XO03SICTBE. 20.05.2026
101 Opranmdeckyue 1 MUHEPAIbHbBIE 1 buGnnorexa LIOK
p p htps://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3zanus 1 0000IeHHEe 3HAHU I | 22.05.2026 = Bubmamorexa [JOK
110 TEME https://m.edsoo.ru/db979c¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




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

Kona IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
NpoBePsSIeMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHMS o0pa3oBaHus

1 Brnanenue cucremMoil XMMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET:

OCHOBOIOJIAralomuye MOHIATUS (XUMHYECKHH D3JIEMEHT, aToM, H30TOIbI,
JNEKTpOHHas 000JI0UKa aroma, S-, p-, d-3JEKTPOHHbIE OpOUTaIM aTOMOB,
OCHOBHOE U BO30YXJIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTD, CTENIEHb OKUCIEHUS, XUMHYECKasi CBsA3b (O- U T-
CBs3b, KpaTHbIE  CBSI3M), TUOpUAM3aIUsl  aTOMHBIX  OopOuTanei,
KpUCTAJTTMYecKasi peméTka, MOJb, MOJSpHas Macca, MOJSPHBIA OO0BEM,
MOJISIpHAsT KOHIICHTpALMsI, PacTBOPbI (MCTUHHBIC, JUCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI, YIJIEPOAHBIA CKeJeT, (YHKIHMOHAIbHAs TpYIIa,
paaMKan, W30Mepbl, CTPYKTypHas Qopmyna, usoMmepus (CTpyKTypHas,
1.1 reoMeTpuueckas (IHc-, TpaHCU30MEPHsI), TOMOJIOTUYECKUI PsiJl, TOMOJIOTH,
YIJI€BOJIOPOAbI, KUCIOPO- U a30TCOAEpKAILUE COEIUHEHUS, OMOJIOTMYECKH
aKTUBHBIC BeIIECTBA (YIJIEBOIBI, XHUPBI, OENKH), MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS, KpPEKUHT,
pubOpMUHT, THIIBI XUMUYECKUX peakumii (OKHCITUTENBHO-
BOCCTAHOBUTEIBHBIE, 9K30- M DJHIOTEPMHYECKHE, PEAKIMA HOHHOTO
oOMeHa, TOMO- U TE€TEpOTEeHHbIC, 00OpaTUMbIE M HEOOpATHMBIE), PACTBOD,
3JEKTPOJIUTHI, HEANEKTPOIUTHI, SNEKTPOIUTHUECKAs JUCCOIUAIMS, CTETIEHb
JUCCOIIMAIMU, OKHUCIHUTEIb, BOCCTAHOBHUTEINb, AIIEKTPOJU3, CKOPOCThH

XUMHUYECKON PEaKIUN, XHMHUYECKOE PABHOBECHE)

TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHHSI OPraHMYECKHX BEIIECTB
AM. bytnepoga, Teopus AIEKTPOIUTUYECKON JIACCOLIMAIUH,
[Tepuoanueckuit 3axon JI.MI. MenpaeneeBa, 3aKOH COXpaHEHHUS MacChl),
1.2 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHHU, MHUPOBO33PEHUYECKHE
3HaHUS, JIeXKAllMe B OCHOBE MOHMMAHHUS MPUYUHHOCTH U CUCTEMHOCTH
XUMHUYCCKUX SIBHeHHfI, COBpeMeHHLIe Hpe)ICTaBJ'IeHI/IH 0 CTpOCHI/II/I BCIIIECTBaA

Ha aTOMHOM, MOJICKYJIAPHOM U HAIMOJICKYJIAPHOM YPOBHAX

IpEACTABICHUA O MCXaHU3MaX XUMHUYCCKUX peaKunﬁ, TEPMOIAUHAMHUYCCKUX
1.3 U KHUHCTUYCCKHUX 3aKOHOMCPHOCTAX HX IPOTCKAHUA, O XHUMHYCCKOM

PaBHOBCCHUU, TUCIICPCHBIX CUCTCMAX

L4 (dakToNorMuecKue CBEICHHS O CBOMCTBaX, COCTaBe, MOJNYyYEHUU U

0e301macHOM HUCIIOJIb30BaHNH BaXKHEHIITHX HCOPTaHUYCCKUX u




OpTraHUYCCKUX BCIICCTB B 6LITy u HpaKTH‘IGCKOﬁ ACATCIIBHOCTH 4YCIJIOBCKA

1.5

oOuiye Hay4dHblEe MPUHIUIBI XUMHYECKOrO MPOU3BOJCTBA (HAa MpHUMEpe

MIPOU3BO/ICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJIa, IepepadOTKu HeTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISTH:

2.1

XAPAKTCPHBIC NPU3HAKU W B3aUMOCBA3b M3YYCHHBIX HOHHTHﬁ, MNPUMCHATH
COOTBCTCTBYIOIIHUEC TIIOHATHUA 1TpPHA OIMMCAHHMU CTPOCHUA U CBOMCTB

HCOPraHNM4YCCKUX U OPraHN4YCCKUX BECIICCTB U UX npeBpameHHﬁ

22

3.1

B3aMMOCBS3b XHMMHYCCKUX 3HAHUM C MOHATUSIMH H MNpeaACTaBJICHUAMU
Apyrux mnpeamMEToB IJId 0ojiee OCO3HAHHOIO MOHUMAHHSA U OOBICHEHHS

CYIIHOCTHU MAaTCPUAJIBHOTO €AMHCTBA MUpPa
Cq)OpMI/IpOBaHHOCTL YMCHHUA UCIIOJIB30BATh:

HaMMCHOBaHHUA  XHMMHYCCKHUX COG,I[I/IHCHI/Iﬁ MCKAYHAPOAHOTI'O CO103a
TGOpGTH‘-IGCKOfI u HpI/IKJIaI[HOI\/JI XUMHU U TPUBUAIIBHBIC Ha3BaHWA BCHICCTB,
OTHOCAIIHUXCA K HM3YUCHHBIM KJIaCCaM OPraHHUYCCKHUX W HCEOPTraHUYCCKUX

COCTUHEHUN

3.2

4.1

4.2

XMMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJIE€HUSA (OPMYJI HEOpPraHMYECKUX
BEIIIECTB, MOJEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTBIX, COKPALIEHHBIX U
CKEJIETHBIX) (POPMYJI OPraHMUECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HEOpraHWYeCKHe BEIEeCTBA, CaMOCTOATENIbHO BBIOMPAaTh OCHOBaHUSA H
KPHUTEPHH TS KITACCU(PUKAIIMN N3Y4aeMbIX XUMHIECKIX 00BEKTOB

OpPraHM4CCKHC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAHHWA U KPUTCPUU

JJIL KJ'IaCCI/I(l)I/IKaIII/H/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pPa3IUYHBIM NpU3HAKaM (YHCIy M COCTaBy pEarupyrolluX BEIIECTB,
TEMI0BOMY 3((EKTy peakluy, U3MEHEHHUIO CTEIEHEe OKUCIEHUS 3JIEMEHTOB,

O6paTI/IMOCTI/I pCaknumn, y4aCTruro KaTa_]'II/BaTOpa)

CpopMHUpPOBAaHHOCT, YMEHHS XapaKTepPU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSHMHM) M MOHOB XMMHYECKHUX
snemeHToB 1 — 4 nepuonos Ilepuoanueckoit cucremsl .M. Menneneesa u
WX BaJICHTHBIC BO3MOXXHOCTHU, WCIIONB3YS MOHATHS S-, p-, d-DIEKTPOHHBIE

Op6I/ITaJ'II/I, SHECPIreTUUCCKUC YPOBHU

ChopMHUpOBAaHHOCT, yMEHHS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMMHYECKUX D3JEMEHTOB W 00pa3yeMblX HMH COCAMHEHHH I10

NepuoiaM U rpymniam

C(I)OpMI/IpOBaHHOCTL YMCHHA COCTaBJISITh YPABHCHUSA XUMHUYCCKUX pCaKI_II/Iﬁ

U PacKphIBaTh UX CYIIHOCTb:




7.1

OKHUCIHUTCIIbPHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/II\/'I MoCpCACTBOM COCTABJICHUA

ANEKTPOHHOIO OajlaHca 3TUX peakLuit

7.2

YPaBHEHUsI pEaKkUUil pAa3JIMYHbIX THUIOB; IIOJIHBIE U COKpPALIEHHbIE
ypaBHEHHS PEAKIUH MOHHOTO OOMEHA, YUMTHIBAasl YCIOBHSA, MPU KOTOPBIX

OTHU pC€aKIHU UAYT JO0 KOHIIA

7.3

8.1

peakuui TUOpOIM3a, peaKuui KOMIUIeKcooOpa3oBaHHs (Ha mMpuUMeEpe

TUIPOKCOKOMITJIEKCOB I[IMHKA U aJTFOMUHUS)
CdopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

Ha KOHKPETHBIX IIPUMEpPAaX XapakTep 3aBUCHUMOCTH  PEaKIIMOHHOU
CIIOCOOHOCTH  OpPraHMYECKUX COEIMHEHMH OT KpaTHOCTM M  TUHa
KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3aUMHOI'O BJIMSIHMSI aTOMOB U TPYIIII
aTOMOB B MOJICKYJax, a TakkKe OT OCOOCHHOCTEH pealnn3aliy Pa3InIHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

10

XapaKTCPHbIC XUMHUUYCCKHUC CBOMCTBa BCIICCTB  COOTBCTCTBYHOIIUMU

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

ChopMupoBaHHOCTh YMEHHsI XapaKTEpHU30BaThb COCTaB M BaKHEUIIHE
CBOWCTBA BEILECTB, MPUHAICKAIIUX K ONMPEASIEHHBIM KJlaccaM U TPyIam
coequHEHUN  (POCTBIC  BEIIECTBA, OKCHIbI, THIPOKCHIBI,  COJIH;
YTIEBOJOPOABI, MPOCThIC d(PHUPBI, CIUPTHI, (HEHOJIBI, ATBJETH]IBI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXKHBIE J(QUPBI, KUPHI, YIIEBOAbl, AMHUHBI,
AMUHOKHCIIOTHI, OETTKN)

ChopmupoBaHHOCTE YMEHHUS TMPOBOAUTH PACUYETbl MO XUMHUYECKUM
dbopMyllaM W ypaBHEHHSM XHUMHUYECKUX PEAKIMH ¢ WCIOJIb30BAHUEM

(U3MYECKUX BEJIUYMH:

10.1

Macchl (00BEMa, KOJTMYECTBA BEIIECTBA) MPOJYKTa PEAKIUK, €CIU OJHO U3
HWCXOJHBIX BEIIECTB JTaHO B BUJE pPacTBOpPA C OMPEACIEHHONW MacCOBOU

JoJIel pacTBOPEHHOTO BEIIECTBA MM JAHO B U30BITKE (MMEET MMPUMECH )

10.2
10.3
10.4
10.5

11

MacCOBOU WJIH 0OBbEMHOM JTONH, BBIX0/1a TPOAYKTA PEaKIIHH
TETIOBOTO 3P dexTa peakuuit

00BEMHBIX OTHOILICHHI T'a30B

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIBI BellecTBa

Bnanenue cucremMoil 3HaHMKM O METOJAX HAYYHOIO MO3HAHUSA SBJICHUU
MPUPOBI, UCIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX U YMEHHE IPUMEHSTh
STU 3HAHHUS TIPU DSKCIEPUMEHTAIBHOM HCCIECIOBAHUM BEIIECTB W IS
OOBSICHEHUS! XMMHUYECKUX SIBJICHHH, WMEIOIIUX MECTO B MPHUPOAE,

HpaKTHHGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHGBHOﬁ KHU3HHU




12

CdhopmupoBaHHOCTH YMEHHSI IPUMEHSTH (MCTIOIB30BATh) 3HAHUS O COCTaBE U
CBOMCTBAX BEIIECTB JUIA  OKCIICPUMEHTAIBHOM IIPOBEPKU  THMIIOTE3
OTHOCHUTEJIbHO 3aKOHOMEPHOCTEN NPOTEKAaHUs XUMHUYECKHX PEAKIUN Hu
[IPOTHO3UPOBAaHUSI  BO3MOXKHOCTEM  HMX  OCYIIECTBICHHUS; CHCTEMHBIE
XUMHUYECKHE 3HAHMS M OOBSCHEHHMS M IPOTHO3UPOBAHMS SIBICHUM,
UMEIOIIUX €CTECTBEHHOHAYYHYIO NPUPOAY; A HPUHATUS TPaMOTHBIX

peleHui mpobaeM B CUTYaUsIX, CBSI3aHHBIX C XUMHUEH

13

14

15

ChopMupoBaHHOCTh YMEHHS IUIAHHUPOBATH W MPOBOJIUTH XUMHUYECKUIH
JKCIIEPUMEHT (MOJyYeHUE M HU3Y4YCHHE CBONCTB HEOPraHWYECKUX H
OPraHMYECKHUX  BEIIECTB, KAYECTBEHHbIC pEAKIUU  YIJIEBOAOPOJIOB
pPa3IMYHBIX KJIAcCOB M KHUCJIOPOJICOJEP)KALIUX OPraHUYECKUX BELIECTB,
pelleHre HKCIIEPUMEHTAIbHBIX 337a4 10 PaclO3HABAHUIO HEOPTaHUYECKUX
U OpraHMYecKHX BELIECTB) C COOJIIOJIGHHEM TMpaBWJ 0e30MacHOro
oOpaimieHuss ¢  BellecTBAaMH U Ja0OpaTOpHBIM  OOOPYIOBaHUEM;
(GbopMyIHpOBAThH IIENTU HMCCIIECOBAHUS; TPEACTABIATh B PasIU4HON (hopme
pe3yabTaThl  SKCIEPUMEHTAa,  aHaJU3MpOBaTh M OLEHMBAaTh  UX

JAOCTOBCPHOCTD

ChopMupoBaHHOCT, YMEHHUSI OCYIIECTBISATH II€JICHANPABICHHBIA TOUCK
XUMHYECKOW MH(POPMALIMK B Pa3IMYHBIX MCTOYHHKAX (HaydHas W y4eOHO-
Hay4yHasi JUTepaTypa, CpeicTBa MaccoBo mH(opmanuu, ceth MHTEpHET U
Jpyrue), KPUTUYECKH  aHAJTU3UPOBaThb  XUMHMUYECKYI0  HH(pOpMaIMIO,
nepepadaTeiBaTh €€ M UCMOJb30BaTh B COOTBETCTBUU C MOCTaBJICHHOM

yueOHOIl 3a1aueit

ChopMupoBaHHOCTH YMEHHSI TTPOTHO3UPOBATh, AaHATM3UPOBATH U OIEHUBATH
MHGOPMAIIMIO C TO3UIUN DKOJOTHUYECKOW OE€30MacHOCTH TOCIEICTBHMA
OBITOBOM ¥ TPOM3BOJICTBEHHON [IEATEIILHOCTH 4YEJIOBEKa, CBS3aHHOM C
nepepadoTKOM BemeCTB; ChOPMUPOBAHHOCTh YMEHHI 0CO3HABAThH OMACHOCTh
BO3JICHCTBUSL HA >KMBBIE OPraHU3MbI OIPEAEIEHHBIX BEIIECTB, MOHUMAs
CMBICJI ITOKA3aTeJIsd Hp@}l@J’[LHOﬁ JIOHyCTHMOﬁ KOHIIeHTpaIII/II/I, " IIOJACHATH HaA
HpI/IMean CHOCO6BI YMGHBHIGHI/IH nu HpeJIOTBpaHIeHI/ISI nux Bpeleoro

BO3JICMCTBUA Ha OpraHusM 4CJIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
11O XUMHNH

Kon
1

1.1

1.2

1.3

1.4

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

Crpoenue BemiectBa. CoBpeMeHHass Mojeib CTpOoeHHs aToMa. Pacmpenenenue
QJIEKTPOHOB IO  JHEPreTHYeckuM ypoBHAM. Kiaccudukanmss XUMHYECKHUX
anmeMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUYECKUX YpPOBHEH aToMmoB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXIEHHOE COCTOSHHUS AaTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

Ilepuonuueckas cucrema xumudeckux 3nmemeHToB [[.M. MenneneeBa. @usnueckuit
cmeica Ilepuonnueckoro 3akona JI.JM. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB D3JIEMEHTOB M HX COEAUMHEHHN [0 NEepuoAaM M CpyIIaMm.
3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX

CO@HHHGHHﬁ, BBICIIHUX OKCHAOB U THAPOKCHUAOB
BaneHTHOCTD. BJICKTpOOTpI/II_IaTeHBHOCTB. CreneHb OKHCICHUS

Bunbel xumudeckoi cBsizu (KOBaJIGHTHAsl, MOHHAsS, METa/NInYecKasi, BOJOPOIHAs) U
MexaHu3Mbl €€ oOpa3oBaHHsA. MeXMONEKyIsIpHble B3auMoJeiCcTBUs. BeriecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. THUIbl KPUCTAIUIMYECKUX PEIIETOK.

3aBUCUMOCTD CBOMCTBA BEILIECTB OT TUIA KPUCTATUINYECKON PEIIETKH

1.5

Xumnyeckas peakuus. Knaccudukanus XMuMHUUECKUX peakliiii B HEOPraHUYECKON U

OpF&HH‘IGCKOI’I XHUMUHU. 3aKOH COXPAaHCHUS MACChI BCIICCTB

1.6

CKOpOCTL pCaKknuu, €€ 3aBUCHMOCTbD OT Pa3INYHBIX (I)aKTOPOB

1.7

1.8

1.9

1.10

TernnoBsie 2 hekTh XUMUYECKUX peakiuid. TepMoXuMU4ecKre ypaBHEHUS
OOpatumble peakiuu. XuUMUYeckoe paBHOBecue. DakTopbl, BIUAIONIME Ha
COCTOsIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

QHGKTPOHI/ITI/I‘ICCKaH JUCConuranms. CunbHble M clabbie QJICKTPOJIUTHI. Cpez[a
BOAHBIX PaCTBOPOB BCHICCTB: KHUCJAA, HeﬁTpaHLHaH, mICJI04YHas. Cremnenb

nucconuanui. Peakimn noHHOTO 0OMeEHa

IMapponus coneit. Monnoe mpousBenenue Boibl. Bomopomnsiii mokasarens (pH)

pacTBopa

1.11

CriocoObl BbIpa)kK€HUSI KOHIEHTpAaLlUM pPacTBOPOB: MaccoBas J0JI1 PacTBOPEHHOIO
BElIeCTBa, MOJSIpHAs KOHIeHTpauus. HachlllleHHble ¥ HEHACHIIEHHbIE PACTBOPBI,

PacTBOPUMOCTD. KpI/ICTaHJIOPH,HpaTLI

1.12

1.13

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiuu. [loBeneHne BEMIECTB B Cpelax ¢

Pa3HbIM 3HAYCHUCM pH Metoapl SJICKTPOHHOT'O Oananca

DNEeKTPOIN3 pacTBOPOB U PaCILUIaBOB COJIEH




OCHOBBI HEOPraHUYECKON XUMHUH

2.1

Knaccudukanus HeopraHndeckux coenuHeHuid. HomeHkiaTypa HEOpraHH4ecKux

BCIICCTB

22

23

24

2.5

XUMHUYECKHE CBOMCTBA BAXXHEHUIIUX METAJUIOB (HATPUM, KA, KaJbLUi, MarHuu,
ATIOMUHHMA, IHHK, XPOM, JXe€JIe30, MeIb) W HUX coeauHeHuil. OOmme crnocoObl
MOJYYECHUSI METAILJIOB

XHWMHYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAIOB (TAJIOTEHOB, CEephl, a30Ta, Gocdopa,
yriIepoJia U KPeMHUS) U UX COCIMHEHHH (OKCHJIOB, KHCIOPOICOACPKAIINX KUCIIOT,
BOJIOPOJAHBIX COCTMHEHU )

['enernueckas cBsI3b HEOPTAHUYECKUX BEIIECTB, MPUHAJICIKAIINX K PA3TUYHBIM
KjaccaMm

###Par### 1 nenTndukanys HEOPraHMIECKUX coeMHeHNN. KadecTBeHHbBIE peakiuu

Ha HCOPraHM4CCKNEC BCIICCTBA U NOHbI

OCHOBBI OPTraHNUYECKON XUMUU

3.1

OCHOBHBIE TOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOSHUSI OPTaHUYECKUX COCIUHEHHM
A.M. bytnepoBa. YTriepoIHbIl CKEIET OPraHUYEecKOM Mojekynbl. KpaTHOCTh
XUMHUYECKON CBSA3H. S- U P-CBA3H. Sp3-, sp2-, sp-THOpUAN3AIMN OpOUTaIel aTOMOB
yriaepoaa. 3aBUCUMOCTb CBOWCTB BELIECTB OT XHMHUYECKOTO CTPOCHUS MOJIEKYII.

I'omonoru. I'omonorunueckuii psga. Mzomepust u n3omepsl

32

[Tonstre o pyHkuMOHaNbHOU rpymnme. OpueHTauoHHbIE 3D PEKTh 3aMecTUTENEH

33

[IpencraBnenre o KiaccUpUKalUKM OpraHUYeckux BemiecTB. HomeHnknaTtypa
OpraHMYECKHUX COEIMHEHUM (cucTemMaTuueckas) M TpPUBHAJbHbIE Ha3BaHUSA

Ba)KHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

34

3.5

CBO6OI[HOpaI[I/IKaJ'ILHBII71 Y1 MOHHBIM MEXaHU3MBI pCaKkIuu. IlonsTue o HYKHCO(I)I/IJIC u

anektpoduie. [lpaBuno MapkoBHukoBa. [Ipasuio 3aiineBa

Ankanbl. XUMHUYECKHE CBOICTBA alKaHOB: TaJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE paA3JIOKEHUE, KPEKUHT, U30Mepu3alus, ropeHue. [lonyuyeHne ankaHoB.
[uxnoankanpl. Crnenuduka CBOWCTB IUKIOAIKAHOB C MaJIbIM pa3MepoM ITHKJIA.

PeaKHI/II/I OPHUCOCAUHCHHA U paJUKAJIBHOTO 3aMCIICHHA

3.6

3.7

3.8

AnKeHbl. XWMHUYECKHE CBOMCTBA: PEAKIMU TPUCOCIUHECHHS (TajJoreHHpOBaHUE,
THAPUPOBAHUE, TUIPOTAJOTEHUPOBAHUE, TUIpATallvs), TOPEHUS, OKUCICHHS U
nonuMepu3aui. [IpoMbIieHHbIE U JTa00paTOPHBIE CIIOCOOBI TOTYYEHUS alTKEHOB
Ankanvensl. XHMHUYECKHE CBOMCTBAa alKaJIMEHOB: PEAKUUU MPUCOECAUHEHUS
(rumpupoBaHHe, TaJOT€HUPOBAHUE), TOpPeHHs U noiuMepusanuu. I[lomydyenue
ANKaJUEHOB

AnkuHbl. XMMHUYECKHE CBOWCTBA: PEAKIUU MPUCOEAUHEHUs (TaJoreHUpOBaAHUE,

TUAPUPOBAaHUE, TUIpATalus, THAPOTAIOI€HHPOBAHHME) KaK CHOco0 MOIy4eHUs




[IOJIMMEPOB M JPYTHUX IIOJIE3HBIX MNPOAYKTOB. Peaknuum 3amemeHus. lopeHue
aleTUICHa KAK MCTOYHMK BBICOKOTEMIIEPATYpPHOI'O IUIAMEHM JJIA CBAPKU U PE3KH

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

3.9

ApeHbl. XUMHUECKHE CBOMCTBAa OCH30Ja: PEaKIHMU AJIEKTPOPUIBHOTO 3aMEIICHus,
npucoeAuHenuss  (TUOpUpOBaHME,  rajoreHupoBaHue).  Peakmusi — ropeHwus.
Oco0eHHOCTH XMMHUYECKHX CBOMCTB ToOJyona. Ilomydenue OGenzomna. OcoOeHHOCTH
XUMHYECKUX CBOWCTB cTupona. [lomumepusarus cruposna. CrocoObl MoydeHus: 1

MPUMCHCHUC apOMATHUYCCKUX YIJICBOAOPOAOB

3.10

Cnuptel.  [lpenenbHple  OJHOATOMHBIE  CIIUPTHL.  XMMHMYECKHE  CBOWCTBA:
B3aUMOJICHCTBHE C HATPUEM KaK CIIOCOO YCTAHOBJIEHUS HAJMUYUS TUAPOKCOTIPYIIIIBL, C
raJJOr€HOBOJIOPOJIaMM  KaK  CIIOCOO TMOJY4eHHUs pacTBOpUTENEH, BHYTpU- U
MEKXMOJIEKYJIsIpHas aeruaparanus. Peaknus ropenus. Ilomydenne 3TaHona: peakuus
OpOXXEHHS TIJIOKO3BI, TUApATalMs STWICHA. OTWUJICHIVIMKONb W TJIMIEPUH Kak

npeacTaBUTCIU MPCACIbHBIX MHOI'OATOMHBIX CIIMPTOB

3.11

®enon. Xumuueckue cBoicTBa (peHona (peakuuu ¢ HaTpUeM, THAPOKCUAOM HaTpHUs,

o6pomom). [Tonydyenue enomna

3.12

Anprernapl. XUMHUYECKHE CBOWCTBA HPEIENbHBIX aIbJETHUAO0B: THAPHUPOBAHUE;
KayeCTBEHHbIE pPEAKIMM Ha KapOOHWIBbHYIO Tpymmy (peakius «cepeOpsHoro
3epkanay, B3aumojeictBue ¢ ruapokcuaom Mmeau (II). Ilomyuenue mnpeneabHbIX
AJIbJICTUI0B: OKHCJICHHEC CIIMPTOB, ruaparanus allcTUJICHA. AIIGTOH KakK

NpeACTAaBUTCIIb KETOHOB. OcobeHHOCTH pCaKu OKUCIICHUS allCTOHA

3.13

KapOonoBeie kucCiIOTBI. XHMHYECKHE CBOWCTBAa TMPEACIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XWMHUYECKUX CBOMCTB MYpPaBbUHON KHCIOTHI.
[Tonydenue npeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHCIIEHUE ATKAHOB,
AJIKEHOB, NMEPBUYHBIX CIUPTOB, AJIbJIETUIOB. BhICIINe IpeAebHbIE U HEMPEAECTbHBIE

KapOOHOBBIE KUCIOTHI

3.14

3.15

Cnoxuble 3¢gupbl U xKUpbl. COCOOBI MONYYEHUS CIIOKHBIX 3pUpoB. OOpaTHUMOCTD
peakuuu ostepudpukanuu. [IpumeHeHwe CIOXKHBIX d3(QUPOB B MHUIIEBOH U
napdoMepHON MPOMBIIUIEHHOCTH. JKHpBI Kak CHOXHBIE S(GUpPHl TIHIEPHUHA U
BBICIIMX KapOOHOBBIX KHUCJIOT. XUMHYECKHE CBOMCTBA >KMpOB: THJIPHUPOBAHUE,
okucieHue. ['maponus, WM OMBUIEHHME, XHUPOB KaK CHOCOO MPOMBIIIIEHHOTO
MOJTyYeHUs COJed BBICHIMX KapOOHOBBIX KHCIOT. MBUI4 Kak COJM BBICHIMX

Kap6OHOBBIX KHUCJIOT

XHWMHUYECKHE CBOMCTBA TI'JIFOKO3BI: pCaknun € y4aCTuEM CHHUPTOBBIX U aJbACTUIHON
rpynina U MOJIOYHOKHCIIOC 6pO)KCHI/IC. HpI/IMCHCHI/IC TJIIOKO3bI, e€ 3HaueHHE B
KHU3HCACATCIIBHOCTH opraHui3ma. Jlncaxapmlm: caxapo3sa, MaJIbTO3a.
BoccranaBnuBaromme u HEBOCCTaHABJINBAKOIIUEC Aucaxapuabl. FI/I,HPOJ'H/I?;

nucaxapunoB. llomucaxapunel: Kpaxman, TITUMKOreH. CTpoeHue MakpoMOJIEKYII




3.16

Kpaxmaja, TJIMKOICHAa W [CJUIIOJIO3bI. dusznueckue CBOMCTBa Kpaxmajla U
LICJUII0I03bI. XMMHYSCKHUE CBOMCTBA Kpaxmajia: TiApOJjin3, Ka4CCTBCHHAA pCaKIua C
HOJ0M. XUMUUYecKHe CBOMCTBA HECJUIOJIO3BI: THUAPOJIU3, IIOJIYUCHHUC B(I)I/IpOB

uestoo3sl. [ToHsTre 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN MIENK)

AMUHBI. AMMHBI KakK OpPraHUYE€CKHE OCHOBAHHUS: PEAKIUU C BOJOW, KHUCIOTaMH,
peakuusi TOpeHHs. AHWIMH KakK TIPEJACTaBUTEIb apOMAaTHUYECKUX AMHUHOB.
XUMHUYECKHE CBOWMCTBA aHHWJIMHA: B3aUMOJICHCTBUE C KUCIOTaMHU, OPOMHOW BOJOM,
okuciieHue. [lonydyeHrne aMHUHOB AJIKWJIMPOBAHUEM aMMHAKa U BOCCTaHOBIICHHEM

HUTPOITPONU3BOAHBIX YIJICBOAOPOAOB

3.17

AMHUHOKHUCIOTBI M O€nKH. AMHHOKHCIOTBI Kak aM(OTEpHblE OpraHUYecKHue
coeauHeHusi. OCHOBHBIE aMHUHOKHUCIOTBHI, oOpasyromue Oenku. XUMHYECKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JAEHATYypalus, KaYeCTBEHHbIE (LIBETHBIE) PEaKUUU Ha

OenKu

3.18

CrpoeHue u CTpyKTypa NOJUMEPOB. 3aBUCUMOCTb CBOWCTB MOJIMMEPOB OT CTPOCHUS
MoJieKyl. OCHOBHBIE CIIOCOOBI TOJYYEHHS! BBICOKOMOJIEKYJISIPHBIX COEIUHEHUIL:

PCaKuU MOJUMEPU3AINHN U ITOJJUKOHICHCAIINU. KJIaCCI/I(bI/IKaI_II/IH BOJIOKOH

3.19

3.20

4.1

4.2

###Par###l nenTnduKanms OpraHMIecKuX coequHEHUN. PereHue

SKCIEPUMEHTAIBHBIX 3a/1a4 Ha pacliO3HaBaHUE OPraHUYECKUX BEIIECTB
['eneTnueckas CBsI3b MEXKy KJIaCCAMH OPraHUYECKUX COCIMHEHUN
XUMHUS U )KU3Hb

XuMuss B TOBceqHEBHOW »ku3HH. [IpaBuna Oe3omacHOi paboOThl C E€AKUMH,

TOpHOYMMU U TOKCUYHBIMH BCUICCTBaAMU, CPECACTBAMU OLITOBOM XMMHHU

XuMHA U 310pOBbe. XUMUSA B MeIULMHE. XUMUSA U CEIbCKOE XO35AMCTBO. XUMUS B
MIPOMBIIUIEHHOCTH. XUMHUSI U SHEPreTHKa: MPUPOIHBIA U MOMYTHBIA HE(TAHON ra3bl,
UX cocraB U wucnoib3zoBaHue. CocraB HepTH M €€ mnepepaboTka (IPUPOIHBIE

HCTOYHUKH YTJ'IGBOI[OPOI[OB)

4.3

XuMUA H JKOJOTHsl. XUMHYECKOE 3arpsi3HEHUE OKPYXKAIoIIeH Cpeapl M €ro
nocneacteus. OxpaHa ruapocdepbl, MOuYBbI, atMocdepbl, ¢Guopsl U (ayHbl OT
XUMUYECKOTO 3arpsisHeHms. [IpoOiieMa OTXOZOB H TMOOOYHBIX TPOTYKTOB.

A.]'H)TepHaTI/IBHI)Ie HUCTOYHHUKU SHEPTHUU

4.4

5.1

OO6mwme mnpencTaBiaeHUsT O TMPOMBINIIEHHBIX CIOC00axX TONMYYCHHUS XHUMHYECKUX
BeIIEeCTB (HAa TPUMEpPE MPOU3BOJCTBA aMMHAKa, CEPHOM KHUCIOTHI). Y€pHas u
uBeTHast Metamyprusi. CTEKJIO U CHUJIMKATHAs MPOMBINUIEHHOCTh. [IpoMbliiuienHas

oprannueckas Xumus. CeIpbE 7151 OPraHUYECKON MPOMBIILIIEHHOCTH
HH#HH#Par### Tunpl pacu€THBIX 3a/1a4

###Par####Pacu€Tbl Macchl BelecTBa UM 00bEMa ra3oB 10 U3BECTHOMY KOJIHMUYECTBY

BEIIIECTBA, MacCe WK 00BEMY OJTHOTO M3 YYaCTBYIONIUX B PEAKIIMH BEUIECTB




5.2

###Par##H##Pacuérol TeruoBoro s exra peakiuu

5.3 ###Par##H#PacuéTbl 00bEMHBIX OTHOIICHUH Ia30B MPU XUMUYECKUX PEAKITHIX
5.4 ###Par##PacuéTel Maccel (00BEMa, KOTMYECTBA BEUIECTBA) MTPOYKTOB PEAKIUH,
' €CJIM OJTHO M3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH )
55 ###Par##PacuéTsl MacCOBOU MM OOBEMHOM JTOJIM BBIXO/1a IPOIYKTA PEAKIIUU OT
' TEOPETUYECKU BO3MOXKHOTO
###Par#t#PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH,
5.6 €CJIM OJJTHO M3 BELIECTB JaHO B BUJE pacTBOpA C ONPEAEIEHHON MaCCOBOM JOJIEn
PacTBOPEHHOIO BEIIECTBA
57 ###Par###PacdEThl C UCIIOIB30BAaHUEM MOHATUN «MacCOBast J0JIS», «MOJISIpHAs
. KOHIICHTPALIUS», «PACTBOPUMOCTH)
###Par#H#HaxoxaeHne MOIeKyasipHOi (OpMYIIbI OPraHUYeCcKOro BELIECTBA 110 €ro
5.8 IJIOTHOCTH U MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €r0 COCTaB, UJTU 110

IIPOYKTaM CTOPaHHUs




YYEBHO-METOJINYECKOE OBECIIEYEHME
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYHEHUKA

« Xumus; 10 xmacc. yrmyonennoe odyuenune Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakuueit Jlynuna B.B. O01iecTBo ¢ orpaHMu4eHHOM
oTBeTCTBEHHOCTBIO «JIPODAY»; AxnuonepHoe obmiecTtBo «3maTenscTBO
«IIpocsenieHue»

* Xumus; 11 xmacc. yramyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u 1p.; noxa penakuuent Jlyanna B.B. O61miecTBo ¢ orpaHM4eHHOM
oTBETCTBEHHOCThIO «JIPODAY»; AxuuonepHoe oOmiectBo «l3naTenscTBoO
«IIpocBenienue»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

YMK «XUMHUSL. 10 KJI1acc. Yriny6néHHbIi YPOBEHBbY»
1. Xumus. 10 knace. YueOnuk: yriay0. ypoBens (aBtopsl O. C. 'aGpuenss, U.T.
Octpoymog, C. A. CitaikoB).

2. Metoauyeckoe mocoOue Juisl yUYuTeNsl K 3aBEpLIIEHHON MPEIMETHON JIMHUN
yueOHukoB O. C. I'abpuensana u ap. «Xumus. 10 knace», «Xumud. 11 kimacey.
VYriy6 nénnsiii ypoBenb (aBTopbl O. C. I'abpuensn, W. I'. Octpoymos, C. A.
CrnankoB).

3. Meroauyeckue mnoypouHble pekoMmeHganuu. 10 kmacc. VYriyOnéHHbIN
ypoBeHb (aBTopel O. C. I'abpuensn, U. I'. Octpoymon, A. H. JI€skun, C. A.
Cnankos).

YMK «Xumus. 11 knacc. YrinyOn€HHbINA ypOBEHbY»

1. Xumus. 11 knace. YueOnuk: yriay0. ypoBens (aBtopsl O. C. I'abpuesnss, U.T.
Octpoymos, A. H. JIéskun, C. A. Citaakos).

2. Meroaudeckoe mocoOue i y4uTemsl K 3aBepUIEHHON MPeAMETHOW JTUHUU
yueOnukoB O. C. I'abpuensna u ap. «Xumus. 10 kmace», «Xumus. 11 kmacey.
Yrnyonéunsiii ypoBenb (aBTopsl O. C. IN'abpuensu, U. I'. Octpoymos, C. A.
Cnankos).

3. Meroaudeckue mOypouHble pekoMeHmamuu. 11 xkmacc. YrayOnéHHbBIN
ypoBeHb (aBTopsl O. C. I'abpuensan, U. I'. Octpoymon, A. H. JI€skun, C. A.
CrnankoB).



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
MUHTEPHET

Enunas xomnmekuus nudpoBbix obpazoBaTenbHbix pecypcoB (EK IOP) —
http://school-collection.edu.ru. Coaepxut pasHo0Opa3Hbie yueOHbIE MaTepHaIIbI
B JJICKTPOHHOU (popMe — JIOKYMEHTHI, MpPE3CHTAIMH, JJIEKTPOHHBIC TaOJIHUIIbI,
BUJI€0OparMeHThl, aHUMAIMOHHBIE POJIUKH U JIP.

bubmuorexka  mudpoBoro  obpazoBarenmpHOoro  konrenra  (IJOK) —
https://lesson.edu.ru/ CoaepKUT KOJUIEKIUIO OHJIAWH-YPOKOB MO H3y4aeMbIM
TeMaM U pazjiesiaM Kypca XUMHU

BuptyanbHple gabopaTopHble M TpakTHYeCKHe pPaboThl Ha YriayOJeHHOM
ypOBHE CpeaHero ooiiero oopasoanus https://content.edsoo.ru/lab/

®oxkcdopa.Yueonuk. https://foxford.ru/wiki HNHTepHEeT-3HIMKIONEAUS IO
IITKOJTHHBIM MPEAMETaM OT OHJIAMH-TIKOJIBI «DoKchopmy.
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