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MHHOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma 1o XMMHUHU Ha ypOBHE CpEIHEro oOuiero oopa3oBaHUs
paspaborana Ha ocHoBe DenepambHOro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpedboOBaHUN K pe3ysibTaTaM OCBOCHHS
benepanbHOI o0Opa3oBareiabHOI IPOrpaMMBbI CpEIIHETO o011ero
oopazoBanusa(POIl COO), npencraBieHHbIx B PefepaibHOM TOCYJ1apCTBEHHOM
oOpazoBarenbHoM cTtangapre COQO, c¢ yuérom KoHuenuuu mnpenomaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qdenepanvy, peaqu3yIOIIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBI, |
OCHOBHBIX TookeHHi «CTparerud pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuu Ha niepuon 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHS HAa YpOBHE YIIYOJNEHHOTO W3Y4YEHUs 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-HaydyHOro oOpazoBaHusi ywammxcs 10-11 kimaccos.
N3yuenne mpeaMmera, peaindyeMoe B YCIOBUAX AU EpEHIIMPOBAHHOIO,
npoduinbHOro oOydeHMs, MpU3BaHO oOOecrneunTh OoO01Ee00pa30BaATENbHYI0 U
OOIIEKYJIbTYPHYIO TOJTOTOBKY BBIIYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJianTanuu ux K OBICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAKKe IS
OpOoAOJKEHUsT OOy4YeHHs B OpraHu3auusx npodeccruoHanbHOro oOpa3oBaHHUs, B
KOTOPBIX XUMHUS SBIISETCS] OAHON U3 MIPHUOPHUTETHBIX AUCIIUATIINH.

B nporpaMmme mno XumMuM Ha3zHaueHue ImpeameTa «XUMUS» IOIydaer
NOJAPOOHYI0  MHTEPIPETAlUI0 B  COOTBETCTBUM C  OCHOBOIIOJATarOIMMHU
nonoxenusimu GI'OC COO o B3auUMOOOYCIIOBICHHOCTU IIeJI€H, COAEep:KaHUs,
pe3ynbTaToB OOyYeHHsS M TpPeOOBAaHMH K YPOBHIO TOATOTOBKH BBIMYCKHUKOB.
CBHIIETEILCTBOM TOMY SIBIISIFOTCSI CJEIYIOIIME BBIMOJHSIEMbIE MPOrPaMMOM 10
XUMHH (PYHKIUU:

e HH(OPMALMOHHO-METOAUYECKAs, peaau3alus KOTOpOH oOecrneyruBaeT
MOJIyYeHUE TNPENICTABIICHUs O IeNIX, COJAepX aHuHW, OOIled cTpaTreruu
o0yuyeHus, BOCIIUTAHUS U Pa3BUTUA O0YYaIOIINXCS CPEACTBAMU MPEAMETA,
U3Y4aeMOro B paMKax KOHKPETHOIO MPOQuIIs;

e OpraHU3alMOHHO-TUIAHUPYIOLLAs, KOTOpas npea1ycMaTpUBaeT
OIpe/ielIeHHEe: TMPUHLUIOB CTPYKTYpUPOBAHUS U TOCIIENOBATEIbHOCTU
U3y4eHUs y4eOHOro marepuasa, KOJIWYECTBEHHbIX M KayeCTBEHHBIX €ro
XapaKTEPHUCTHK; MOAXOI0B K (POPMHUPOBAHHUIO COAEPIKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa30oBaTENbHBIX JOCTHKEHHM OOydYaroIMuXcs B
paMKax HWTOroBOM arrecTald B (GOpME EIUHOr0 TOCYJapCTBEHHOTO
9K3aMEHa MO0 XUMHH.

[Iporpamma asist yriayOJI€HHOTO H3yUeHUS] XUMUU:



e YCTaHaBJIMBAET HWHBAPUAHTHOE MPEAMETHOE COEp’KaHUe, 00s3aTeIbHOe
JUIST W3Y4YEHUS B paMKax OTACIbHBIX MpOQWiIeH, NpeaycMaTpuBaeT
pacrpeenieHue U CTPYKTYpUpOBaHUE €ro Mo KjiaccaM, OCHOBHBIM
COJIEP>KATENbHBIM JIMHUSM/Pa3enaM Kypca;

e JA€T NpHUMEpPHOE pacHpeleieHUue YYeOHOro BPEMEHH, PEKOMEHIYeMOro
JUISl U3YYEHUS OTIEIbHBIX TEM;

e TMpeayiaraeT TMPUMEPHYIO TIOCIEAOBATEIBHOCTh H3Y4YEHUS y4eOHOTO
Marepuaga ¢ Y4ETOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e J1a€T METOJUYECKYI0 MHTEPIPETALUIO LENEN U 3a]a4 U3YYEHUs MpeaMeTa
Ha yrayOoa€HHOM ypOBHE C YUYETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IPOrpPaMMBbl CpEeIHETOo o011ero o0Opa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TaKXKE€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TII03HABaTENbHBIX ~ JACHCTBUN  0OOydaromierocs IO OCBOECHHIO
COJIEp KaHMsI PEeMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B IpOrpaMMe MO XHUMHUU IPEAYyCMOTpPEHA
NPEEMCTBEHHOCTh C OOy4Y€HHEM XUMHUHU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpeaelaMd YCTAaHOBJIEHHOW MPOrpaMMoOil 1O  XUMHUU
00s13aTeNIbHON (MHBapUAHTHOM) COCTABIISIIONIEH COJEpKaHUs y4eOHOTo mpeamera
«XuMHs» OCTa€TCsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOW COCTaBIISIONIEH,
KOTOpasi JIOJDKHA OMPEAENSIThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduss 00yyeHusl.

B coorBercTBUM ¢ KoHUeNTyaldbHbIMH TodoxeHusmMu PIrOC COO o
Ha3HAYCHUU IIPEAMETOB ©0a30BOro © YriIyOJE€HHOrO YpPOBHEH B CHCTEME
muddepeHIMpoBaHHOTO O0yYEHHS Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUS
XUMHUS Ha YpPOBHE VYIIYOJEHHOTO U3Y4YCHMs] HampaBie€H Ha pealu3aliuio
IPEEeMCTBEHHOCTH €  MOCIEAYIOUMM  JTaloOM  MOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHUs B paMKaxX M3Y4YEHHUs CIECUHAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX UCIUIUIMH B By3aX U OpraHu3alMsIX CPeIHEro npodeccuoHaIbHOTO
oOpa3zoBaHus. B 9Toll cBsI3M M3ydeHHUE MpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HAa  pacIIUpEeHUue U  yriayOJeHue TEOpeTUYECKOH U
MIPAKTUYECKON MOITOTOBKH 00YYaIONMUXCs, BEIOPABIINX OMPEASTEHHBIA MPOGUITH
0o0y4eHUs, B TOM YHCJI€ C IEPCIEKTUBOM MOCIEAYIONIEro MOTyYeHUs] XUMUYECKOTO
oOpa3oBaHus B opranuzanusx npodeccruonaibHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit GI'OC COO Kk mIaHUpYEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpHOil 00pa30BaTENbHON MPOTPAMMBI CpeAHEro o0mero o0pa3oBaHUs
u3ydeHue Tmpeamera «XUMHUS» OPUCHTHUPOBAHO TaKXKe Ha pelIeHue 3ajay



BOCIIUTAHUS M COILMAJILHOTO PAa3BHTHS OOYyYaromuxcs, Ha (GOpMUPOBAHUE Y HUX
OOIIEHHTEINIEKTYaTbHBIX YMEHHM, YMEHHUI palMoHalIM3aluil y4eOHOro Tpyaa u
0000IIEHHBIX  CIOCOOOB  JICSITCIIBHOCTH, HWMCIOIIMX  MEXIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBisomUMHA TIpeaMeTa «XUMUS» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHS
ABJISIIOTCSL  YIUIyOJN€HHbIEe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu ompeneneHun MoaX0/I0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allii COACP)KAaHUS OTHUX KYpPCOB B MPOrpaMMe IO XHMHHU 32 OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuuusax 0a3oBoro u yriayoJEHHOTO
YPOBHEW M3yUYeHUs MPEAMETA.

OcHoBy copepkanus KypcoB «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYECKas XHUMHs» COCTaBIISICT COBOKYITHOCTh TIPEIMETHBIX 3HAHUA U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs MpeaMera. DTa cCUcTema
3HAHUM TMOJy4YaeT ONpeneIEHHOE TEOPETHUECKOe OTOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIIHI 00BEM  (PaKTOIOTHUECKOTO
Mateprana. Tak, Ha YrIyOJIEHHOM YpOBHE HW3y4YCHHs IMpeaMeTa oOecredeHa
BO3MOKHOCTh 3HAUUTEIBHOTO YBEIWYEHUS O0bEMA 3HAHUH O XUMHYECKHUX
AJIEeMEHTaX U CBOMCTBAaX UX COCAWHEHUN HAa OCHOBE PACIIMPEHUS U yriayOieHUs
NIPEICTABIICHUN O CTPOCHHH BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX
NIPOTEKAHMS PEaKIUi, pacCCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMUYECKOH KHHETHKHU
U TepmoauHamuku. W3yueHue mnepuoamueckoro 3akoHa u Ilepuogmueckoit
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX TPEACTABICHUSIX O CTPOCHUHM aTOMa. X UMHUYECKasl CBS3b
OOBSACHSCTCS C TOYKH 3PEHUS YHEPTeTUICCKUX M3MEHEHUH pu e€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKkKe ¢ TOYKH 3PEHHs] MEXaHHW3MOB e€ oOpazoBaHus. M3yueHue
TUTIOB ~ pEaKkiuid  JomonHseTcs  (GOpMHpPOBAHUEM  MPEACTABICHUH 00
ANEKTPOXUMHUYECKUX MPOIECCaxX M AJICKTPOIU3E PACIIABOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUW NMPHU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCJIMHEHU ynemnsieTca oco0oe BHUMaHUEe BompocaM 00 AJIeKTPOHHBIX dddekrax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIni.

Ocoboe 3HaueHWE WMEET TO, YTO Ha COIEpKAHHUE KypCOB XHUMHH
yrayOaE€HHOTO YPOBHS U3YyUYEHHUS JIJIs1 KJIIACCOB OIpPEAeIEHHOro Npouist (TJaBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JONOJHEHHM K oOlel cucreme
NPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TIpeaMeThl. Tak, HampuMmep,
B COJICp’KaHUM MPEIMETa ISl KJIACCOB XUMUKO-(U3UYECKOro npoduis O0oJblioe
3HaueHHWE OYIyT MMETh 3JIEMEHThl yueOHOro marepuaina mo obmei xumuu. [Ipu
U3YYCHUH TpeIMeTa B JaHHOM CiIy4yae akIeHT OyJeT cielaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUIl B XMMHUU U B (DU3UKE: aTOMHO-
MOJICKYJIsIpHast Teopusi (MOJEKyJsipHas Teopus B (PU3MKE), 3aKOHBI COXPAHCHUS



Macchl M DHEPruH, 3aKOHbl TEPMOJMHAMHKHU, 3JIEKTPOJIU3a, MPEACTABICHUS O
CTPOEHHUU BEILECTB U JPYroe.

B TO Xe BpemMsa B COIEpKAHMM NpeIMeTa Uil KJIacCOB XHMMHKO-
Ounonornyeckoro nmpoduist OOoNbIINKA yAeTbHBIA BeC OyleT MMETh OpraHuyYecKas
xumusi. B 3TOM cioydae mpenocTaBisieTCs  BO3MOXHOCTh — JJisi  Oosee
OOCTOATEIBHOI'O  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBbl, B COCTaB KOTOpPOM BXOAST, K MpHUMEpPYy, TaKue
CTPYKTYPHbIE€ KOMIIOHEHTBHI, KaK JIMOUAbL, OEJIKH, YIJIEBOJbl, HYKJIECHUHOBbHIE
KUCHOTHl U Apyrue. [Ipm 3ToM 3HaHUS O cOCTaBe M CBOMCTBAaX MpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM [UJIi W3YyYEHHS
CYILIHOCTH IPOIECCOB (DOTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢dopmupoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOCHHS
00I1eHay4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOr0 IPUMEHEHUS HAYUHBIX
3HaHUU H3ydYeHHe MpenMera «XHUMHs» Ha YriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C YYEOHbIMH MpEAMETaMH, BXOJAIIMMU B COCTaB
OpeIMETHbIX oOnacteil «EcTecTBEHHO-Hay4yHbIE NpeaMeThl», «Marematuka u
uHpopMaTuKa» U «Pycckuil A3bIK U IUTEpATypay.

[Ipn u3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIYyOJEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpelHero oduiero odpazoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil IepBOCTENEHHOW 3HAYUMOCTH SIBJISETCS (POPMHUPOBAHUE OCHOB
HayKM XUMHUHU Kak O00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, IPAaKTHYECKOM
NEATENbHOCTH YEJI0BEKA U OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
3TOM 3aJauyd Ha YIUIYOJIEHHOM YPOBHE M3YYEHHMsS NpeIMeTa Mpeanoaraet
pean3aluIo TaKuX LeJeH, Kak:

e (opMUpOBaHME TMPEACTABICHUI: O MaTEpPUAIBHOM €IMHCTBE MUDPA,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBIEHUI MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Benyllell poau B oOecrneyeHuun
YCTOWYMBOI'O  pa3BUTUS  YEJIOBEYECTBA: B  pEIIEHUH  Ipoliem
HKOJIOTMYECKOM, SHEPTeTUYECKON M NMUILEBON 0€30IaCHOCTH, B Pa3BUTHU
MEANLMHBI, CO3IaHUH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH, B
00€ecreyeHnu palrMoOHAIBHOIO MPUPOAONOIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTYypbl YEJIOBEKa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/J0POBbIO M PUPOIAHOMN CPELE;

e OCBOCHME CHCTEMBl 3HAHWM, JIEKAIMUX B OCHOBE XUMHYECKOU
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
NOHATUH, 3aKOHOB U TEOPUM XUMHUHU, COBPEMEHHBIX NPEICTABICHHUNA O
CTPOEHMM BELIECTBA HA pPa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAaJMOJEKYJISIPHOM, O  TEPMOJMHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX pPEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOpaX M AUCIEPCHBIX CUCTEMaxX, 00 00IIMX
HAY4YHBIX IPUHIUIIAX XUMHUYECKOTO IPOU3BOJICTBA;

dhopmMupoBaHue y 00yJarIIMXCs OCO3HAHHOTO IMOHUMAaHMUSI
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUN 71 OOBACHEHUS
KJIFOUEBBIX MJIEM W MpOoOJEM COBPEMEHHOW XUMHH, JJisl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJIICHUW, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PAMOTHOTO PEIICHUS MPO0IeM, CBA3aHHBIX C XUMHEH, ITPOrHO3UPOBAHUS,
aHaIM3a ¥ OIICHKM C ITO3UIIMH SKOJOIrMYECKOM 0€30IMacCHOCTH ITOCIEICTBUM
OBITOBOM W TPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa, CBA3AHHOW C
XUMUYECKUM  IIPOM3BOJICTBOM, HCIIOJIb30BaHUEM U  IepepadoTKOn
BCIIECTB;

yriyoJieHue  TpEeACTaBICHHMM O  HAydyHbIX  METOJlaX  MO3HaHUS,
HEOOXOIUMBIX [JIi TPUOOpPETEHHS] YMEHHM OpHEHTHPOBATHCS B MHUpPE
BEIIECTB U OOBSICHEHUS XUMHUUYECKHX SBJICHHH, HMEIOIINX MECTO B
MIPUPO/IE, B MPAKTUUECCKON AEATEILHOCTH U MOBCEAHEBHOM KU3HU.

B murame peammzamuy TepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMIA TEIOCTHOW CHCTEMBI CPEIHEro oO0Imero oOpa3oBaHHS NPHU H3YUYECHUHU
npenMera «XuMUA» Ha yIIYOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
NpUOOpETAIOT TaKUE LIETHN U 3a/1a4H, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TI03HABAEMOCTH SIBIICHWHA TPUPOJIBI,
YBOKEHHS K TIpOIleCCY TBOpUYECTBA B O0JaCTH TEOPETHUYECKUX M
MPUKJIAIHBIX HCCJIEAOBAaHUM B XUMHUH, (POPMHpPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIET'0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIlMM K OOYYECHHIO M TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO U CAaMOBOCIIUTAaHWID  HAa  OCHOBE  YCBOCHHS
00111eUeIOBEYECKHUX IIEHHOCTEMH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIIEKTYATHHBIX M TBOPUYECKUX
criocoOHOCTEeM oOywarommuxcsi, (popMHUpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIIGHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMUIO Kak
YCIIOBHIO YCTIENTHOW MPOdeCCHOHATBHONW M OOIIECTBEHHOMN JIeATETLHOCTH,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMupoBaHHEe YMEHHMH M HAaBBIKOB Pa3yMHOrO IIPUPOJIOINOIH30BAHUS,
pPa3BUTHE IKOJIOTHUECKOU KYJIbTYPHI, TPHOOPETEHHE OIbITA OOIECTBEHHO-
MOJIE3HOM PKOJIOTHYECKOMN JIEITCIbHOCTH.

OO6muiee yuciO 4acoB, MPEAYCMOTPEHHBIX JJIs U3YYEHUS XUMHUHU HA YTIyOJIEHHOM
YpOBHE cpenHero obimiero obpasoBanusi, cocrapiser 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Hezpento), B 11 kinacce — 102 vaca (3 yaca B HeJIemI0).



COILEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMHUM.

[Ipenmer W 3HaYeHHE OpPraHUYECKOW XHWMHUH, MPEICTABICHUE O
MHOrooOpa3uy OpraHnYeCKUX COETMHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BasleHTHblE BO3MOXXHOCTM aToma yriaepojaa. XHMHYECKas CBA3b B
OPraHMYECKUX COCIMHEHUSX. TUMbl THOpUIU3ANMK AaTOMHBIX OpOHUTasei
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBs3U (OOMEHHBIN M JJOHOPHO-
aKLENTOpHbIA). TUIBl NEpEeKpbIBAHMS aTOMHBIX OpOUTaNeil, ©- W T-CBS3U.
Onunapnasi, 1BOMHas U TpoiHas cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOMHOM panaukaine, Hykieohuiae Hu
anekTpodure.

Teopust crpoeHuss opraHudeckux coeauHeHnnii A.M. byrtnepoBa wu
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHWUYEeCKUX COeAUHEHWH. MONeKynsipHble U CTPYKTYpHBIE  (OPMYIIBL.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTas, COKpaliEHHas,
ckenerHas. M3omepus. Buabl u3omepun: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpencraBienne o kiaccupukalMu OpraHudeckux BemecTB. [loHsTHe O
bynkuronanbHo rpymnmne. ['omonorus. ['omonornyeckue psapl. CucreMaruyeckast
HOMeHKIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OTJIENIbHBIX MIPEACTAaBUTEICH.

OcobenHocTu U Kiaccu(UKaiusi OpraHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHS] BEHIECTB M HX NPEBpalICHUN:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, OIBITHI MO0 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB NPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHWE W TOPEHHE), KOHCTPYUPOBAHHE MOJENIEH MOJEKYI
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Aunkanbl. ["'oMosorudeckuil psj aakaHoB, oOmias GopMyina, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHOB, SP°-
ruOpUaU3aus aTOMHBIX opOWTanel yriepoja, o-cBsi3b. Du3mveckne CBONCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKaHOB: pEAKUMU 3aMEIIeHUs, H30MEpU3aluH,
JNEruApUPOBAHMS, UKIN3AlNK, TUPOn3a, KpeKuHra, ropenus. [IpencraBinenue o
MEXAHU3ME PEaKIUi PaAUKaIbHOIO 3aMEIECHHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHMSI M XMMMYECKHX CBOMCTB MaiblX (UMKJIONPONAaH, IHUKIOO0yTaH) U
OOBIYHBIX (IIUKJIOTICHTAH, IMUKJIOTEeKCaH) IMUKI0aTKaHoB. CrocoObl MOMYYEHUS U
NPUMEHEHUE [IUKI0ATKAHOB.

Ankenbl. ["'omosiorudeckuil psii ajJikeHoB, o0miast ¢hopmylsia, HOMEHKJIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYl alKEeHOB, SP’-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoja, 6- U m-cBA3u. CTpyKTypHas
reoMerpuueckas (IUcC-TpaHc-) wu3zoMmepus. @DOHU3MUYECKUE CBOWCTBA aJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOCAUHEHHUS, 3aMEIICHUS B O-TIOJIOKECHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTHU AJIEKTPOHHOI'O CTPOEHUS U XMMHUUYECKHUX CBOMCTB
CONPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenuuenune. Ilommumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psj alkuHOB, 001as ¢popMyina, HOMEHKIATypa U
U30MepUsl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHWHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneil yriepona. dusmyeckue CBOWCTBA AJIKUHOB.
XUMHUYECKHE  CBOMCTBA:  PEAKUMW  NPUCOCAUHEHUS,  JTUMEpU3aluu U
TpUMEpHU3alH, OKUCIEHNA. KUCIOTHBIE CBOMCTBA aJKMHOB, HMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiK Ha TPOHHYIO CBA3b. CIOCOOBI OTydeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBogaopoasl (apensl). ['omonorumyeckuid psii apeHOB,
oOmrast popMyina, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJEKyJbl OeH3ona. DuU3MYeCKUE CBOMCTBA apeHOB. XHMHUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE HA TMPUMEpPE aJKWIbHBIX pPaJUKaloB, KapOOKCHUIHHOH,
TUAPOKCUIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHoCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepuzanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOJIOB.

[Tpupoansiii ra3. [lomytHeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslil yronp u npoayKkTsl ero nepepadorku. CnocoObl nepepaboTku HePTH:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTHUYECKUN), PUPOPMHUHT, TUPOIIU3.
[TponykThl nepepaboTku HEPTHU, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelIeHusT TajJoreHa Ha TUIPOKCOTPYINY, HUTPOrPYINNy, I[MAHOTPYIIILY,
aMmuHorpymnmy. JleiicTBue Ha TrajJOreHNpOU3BOJHBIE BOJHOIO W CHUPTOBOrO
pactBopa Mi€noyu. BzamMopeicTBHe OUrajioreHalKaHOB C MAarHHUEM M LIMHKOM.
[Tonstue 0 METaJITIOOPTaHUYECKUX COCTMHEHUSX. Hcnons3oBanue
raJOreHIIPOU3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHHKE W TPU CHHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W HMX IPEBpAILCHUI:
u3y4yeHrue (PU3MUYECKUX CBOUCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IUYHBIX KiIaccoB (oOeciBedyuBaHWE OpPOMHOW WU
MOJTHOM BOJIbI, pacTBOpa IepMaHTaHaTa Kajus, B3aUMOJICHCTBUE alleTUJICHA C
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKCHHE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3Y4YeHHE €ro CBOMCTB, O3HaKomuieHHe c¢ KosuiekiusiMu «Hedtb» u «Yromby, c
oOpasllaMl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U raJOT €HIPOU3BOAHBIX YIIE€BOAOPOIOB.

Kucsopoaconep:kanue oprannyeckue coelMHeHHS.

[Ipenenvubie omHOaTOMHBIE chUpThl. CTpoeHue MoJekyn (Ha mpuMmepe
MEeTaHoJla M dTaHona). ['omonorumueckuit psm, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa ©  kiaccupukanua. Dusznueckue CBONCTBA  IPEAENIbHBIX
OJIHOATOMHBIX CIUPTOB. BoopoaHbie CBSI3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: peaklUMH 3aMElIEeHUs, JerujpaTalud, OKHUCICHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMU U  HEOPraHMYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONY4YEHUsT W TNPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢upsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HU3UUECKUX U
XUMHYECKUX CBOWCTB.

MHoroaToMHble CHHUPTHI — ATWICHIJIMKOJIb W TiHLEepuH. Duznueckue u
XMMHUYECKHE CBOMCTBA: PEAKIMU 3aMEIleHUs], B3aUMOJIEUCTBHE C OpPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE
criupthl. [IpencraBienue o mMexaHuU3ME peakiuil HYKICO(QUIBHOrO 3aMElleHUSI.
HeiictBue Ha opraHuzM 4enoBeka. CrnocoObl TMOMy4YyeHUssT W TPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYINbI U
oenzonbHOro sAnapa. dusmueckue cpoiictBa ¢eHona. OCOOEHHOCTH XUMHUYECKUX



cBorictB (enosa. KauectBeHHble peakumuu Ha (eHon. TokcuyHOCTh (eHoa.
CrniocoObl monydenust v npuMenenue penona. denonpopmManpaeruinas cMoa.

KapOonunbHbie COeTMHEHHS] — albJETHJIbl U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpymnmbl. ['OMonornyeckue psijapl aabIAErua0B U KETOHOB, 00IIas
dbopmyna, uzoMepus U HOMEHKJaTtypa. DuU3MUEecKHe CBOWCTBA albJIETUIOB U
KETOHOB. XUMHYECKHE CBOMCTBA  albJE€TUIOB W  KETOHOB:  PpEaKUHUHU
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
Cnoco0bI moNy4eHus: ¥ MPUMEHEHUE albJETHI0B U KETOHOB.

OIHOOCHOBHBIE TMpe/eIbHbIe KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXKITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHOroodpasue kapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJIbMUTHHOBAS, OJEUHOBAs, .JUHOJEBAS,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upbl. ['oMmonoruueckuii pan, obuias ¢opmysna, U30OMEpHUS H
HOMEHKJIarypa. Du3znueckue M XHMMHYECKHE CBOWCTBA: THAPOJIU3 B KHCIOW U
1IEJIOYHOU CpETIE.

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCJION M 1IesI09HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKU
HEIpEAEIbHBIX JKUPHBIX KACIOT. JKupsl B ipupoze.

MpbL14 KaK CONM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

OO6mras xapakTepucTuka yriaeBoaoB. Kinaccudukarus yrieBogoB (MOHO-, TH-
U ToiMcaxapujibl). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusndeckue CBOMCTBA U HaxoxkaeHHe B npupoae. DoTocuHTes.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYACTHEM CIIMPTOBBIX U aJIbJIETUIHON
TPy, CIOUPTOBOE M MOJOUYHOKHCIOE OpokeHue. [IpumeHeHue TIIIOKO3BI, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakto3a. BoccTaHaBiuBarolive U HEBOCCTAHABIMBAIONIME AUcaxapuabl. ['uaponns
nucaxapunos. Haxoxaenue B npupone u npuMmeHenue. [lonucaxapuapl: kpaxmain,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HEeUIt0I03bl.  PU3MUECKUME CBOMCTBA Kpaxmana M LEJUI0I03bl. XHUMHUYECKHUE
CBOMCTBA KpaxMalla: THAPOJINA3, KAYECTBEHHAs] pEaKkuus C HMOAOM. XHMHUYECKHE
CBOMCTBA IIEJUTIOJIO3bI: TUAPOIU3, MoMydeHrue 3(upoB 1emmono3sl. [loustue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIMPTA B AJIBJETH]l HA PACKAIIEHHOW MEIHOW MPOBOJOKE,
OKHCIIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kajivsi (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEpPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeTUAbl (C THIAPOKCUIOM
muammuncepebpa(l) u  rugpokcupom  menu(ll)), peakuus ramiepuHa ¢
rugpokcuaom Menu(ll), xumMuueckue cBOICTBa pacTBOpa YKCYCHOM KHCIOTBHI,
B3aUMOJICHCTBHE pacTBOpa TJIOKO3bI ¢ rungpokcugoMm meau(ll), B3aumosnericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1mo TeMaMm «CrhupThl U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3o0TcoAep:Kalue OpraHnvecKue coeNnHeHN .

AMUHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Knaccudukaius aMUHOB:
anudaTuyeckue M apoMaTHYECKHE; TIEepPBUYHbIE, BTOPUYHbIE M TPETUYHBIC.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBAa. XMMHUYECKOE CBOWCTBA alM()aTHUECKHX aMHUHOB: OCHOBHBIE CBOWMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHCTBUE MNEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTE]Ib aMUHOB apomaTudeckoro psana. CrTpoeHue
aHuiIuHa. B3anMHOeE BiMsiHUE TPYIN aTOMOB B MOJIeKyJsie aHwinHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4eHHs] M TNpUMEHEeHHe anudaruyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepud. OTaenbHbIE NPEACTABUTENH Ol
AMUHOKHUCJIOT: TJIMIUH, aJdaHuH. @Ou3nueckue CBOWCTBA aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHU, peaKIys TMOJUKOHICHCAINA, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku xak mnpupomnHeie monumepbl. [lepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOHCTBAa OENKOB: TUAPOJIH3, JCHATYpAaLMs,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCMEPUMEHTAIbHBIE METOJbl W3YUEHHS] BEIIECTB U HX NPEBpallCHUN:
pacTBopeHHe O€lIKOB B BOJE, JIeHATypalus OENKOB MPU HArpeBaHHUM, LIBETHBIE
peakuuu Ha O€NKH, pelIeHHue OKCIEPUMEHTAJIbHBIX 3aJad 10 TeMaM
«A30TcoaepKalue OpPraHUYECKUE  COCIUHEHHS» U «Pacrno3HaBaHue
OPTraHUYECKUX COCAUHECHUIN.

BricokoMoieKyIsIpHbIE COCUHEHMS .

OCHOBHbBIE TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINU, CPEAHSS MOJICKYIISIpHAs



Macca. OCHOBHBIE METO/Abl CHUHTE3a BBICOKOMOJICKYJSAPHBIX COCAUHEHUNH —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

[Tonumepubie wmatepuansl. [lmacTMacchl  (MOAMATHIICH, TOJUIIPOTHIICH,
NOJIMBUHUIIXJIOPU, TOJUCTUPOJ, MOJIMMETUIMETAKpWIAT, MNOJUKApOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

DNacTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4qyKu
(OyTamMeHOBBIHN, XJIOPONPEHOBBIN, U30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KallpOH U JIABCAH).

[Tonmumepsr CIIEIUATILHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPOIPOBOIAIINE TTOIUMEPHI, OMOpa3araeMble OTUMEPHI).

OKCIEPUMEHTAIbHBIE METOJIbl H3YUEHMSI BEIIECTB W MX IPEBpaIlCHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKoB, PpEIIEHHE OJKCIIEPUMEHTAIbHBIX 3amay 1o Teme «Pacmo3HaBanue
MJIaCTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MosekynsipHOH (QOpMyIlibl OpPraHUYeCKOro COEIMHEHHUS IO
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, HaXOXKICHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs Mo Macce (00BEMY)
MPOJIYKTOB CTOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00BbEMY) MPOMYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOrOo BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUS, ONpPEACIICHUE JIOJIM BBIXOJA MPOJIYKTa peaKIUU OT TEOPETHUUECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kmacce OCyIIECTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, TPHHATBIX B OTJACIBHBIX IIpeaMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHWE, HAYIHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukanus, HaOIIOJIEHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJIO, OOBEM, AarperaTHoe COCTOSIHUE
BEIECTBa, (DU3WYECKUE BEIUYUHBI, €IUHUIBI H3MEPEHUs, CKOPOCTh, SHEPrus,
Mmacca.

buomorus: kimerka, opraHu3M, J3KOcHUcTeMa, Ouocdepa, MeTadoIu3M,
HACJICICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTpOdHBIA TUI TUTAHUS, OpOXKEHUE,



(GoTOCHHTE3, HbIXaHHWE, OCIKH, YIJAEBOABI, HUPHI, HYKICHHOBBIC KHUCIIOTHI,
(bepMEeHTHI.

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

TexHomorusi: mNHINEBBIC TMPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOTOIIINE CPEICTBA, MaTEPHAIIBI M3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKAS XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX saep. XUMHUYECKHUM 3neMeHT. M3otonsl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiiaccupukanusa XuMHUYECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dIIGKTPOHOB TIO AaTOMHBIM — OpPOHTAJISIM.
DneKTpOoHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(UTypaiu HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

ITepuonnueckuit 3akoH U Ilepuonnyeckas cucremMa XUMHUYECKUX DIIEMEHTOB
J.N. Menneneea. CBsizb nmepuoanyeckoro 3akoHa u llepuoguueckoit cucTemsl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMHU
NPOCTBIX H CJHOXHBIX BEMIECTB MO TpylnmaM ¢ [epuoJaM. 3HA4YEHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XuMudeckash CBs3b. BHAbl XUMHWYECKONH CBSI3M: KOBaJICHTHasl, HOHHAas,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBINA. DHEPrus U JjauHa cBA3U. [1osIpHOCTh, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJIECHTHOW CBA3U. KpaTHbele cBs3u. BogopongHas CBsA3b.
MexXMOoneKysIpHbIE B3aUMOJICUCTBUS.

BajnieHTHOCT, M BaJeHTHbIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MpUMEpe COCTUHEHUMN
AJIEMEHTOB BTOPOTO MEPUO/A).

[IpencrapiieHre 0 KOMIUIEKCHBIX coeMHEHUsX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILUTIEKCOOOpa3oBaTeib, JHUIraHAbl. 3HAYCHHE KOMILUIEKCHBIX COEIUHEHUM.
[ToHsTHE O KOOPAMHALMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  THImbl
KPUCTAINTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o mucnepcHeix cucremax. Mctunueie pactBopsl. [Ipencrasienue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas JI0JI1 BEILECTBA B PACTBOPE, MOJISIpPHAsA KOHLIEHTpauus. HacelleHHbie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukaiys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUAIIbHBIC
HA3BaHUA OTIEIbHBIX NIPEICTABUTENIEH HEOPTAHUUECKHUX BEIIECTB.

Knaccudukanms XuMHU4eCKuX peakiuii B HEOPTraHUYECKOW M OpraHUYECKON
XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB; 3aKOH COXPAHEHUS U MpEBpallleHUs
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie d3POEKThl XUMUYECKUX PEaKIU.
TepmoxuMuyeckre ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peakInu, € 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB.
['omoreHHbie U reTeporeHHbie peakiuu. Katanus u kaTaau3aTopsl.

OGpaTtuMeblie 1 HeoOpaTUMbIEC peaklnKi. XUMHUecKkoe paBHoBecue. KoHncTaHnTta
XUMUYECKOro paBHOBecUsl. DaKTOpbl, BIUSIONIME HAa MOJ0KEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYypa, AaBJIECHUE U KOHIIEHTPAIIMU BEIIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

Onekrponutuyeckass guccouuanusi. CuibHble W cjaOble 3JIEKTPOJIMUTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
nienounas. Bomopoausiii mokazarens (PH) pactBopa. I'uaponus comeit. Peakiuu
MOHHOI'0 OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHS.
Okucnutenb W BOCCTAaHOBUTENb. [Iporecchl OKUCIEHHUS M BOCCTAHOBIICHMUS.
Baxnelimme OKUCAUTENM W BOCCTAHOBUTENU. MeTon 3JIEKTpOHHOro OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACINIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3lioKEHHWE TEPOKCHAAa BOJAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeieHIe
cCpenbl PacTBOPOB C TMOMOIIBID WHJIUKATOPOB, HM3YYEHUE BIMSHUS PA3TUUHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM peaKIMu M TMOJIOKEHUE XUMHYECKOTrO
PaBHOBECHSI.

Heoprannyeckasi Xumusl.

[Tonoxxenne HemeraisioB B llepuomnyeckon CcHUCTEME  XMMHUYECKUX
anementoB J[.M. MeHnzeneeBa 1 0cOOEHHOCTH CTpoeHusi ux atomoB. duznueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHS HEMETAJJIOB (HAa MPUMEPE KHUCIOPOa, CEPHI,
docdopa u yrieposa).

Bonopon. Ilonydenue, ¢usnueckre M XUMUYECKHE CBOMCTBA: PEAKIUU C
METajulaMd W HEMETajulaMd, BOCCTAHOBUTENbHBIE CBOWCTBA. [WapuIbL.
TomIMBHBIE 3TIEMEHTHI.

I'amorensl. HaxoxneHuwe B Mpupoje, CHocoObl MOMy4eHHs, (pU3ndeckue u
XUMUYECKUE CBOWCTBA. ['amoreHoBomopoabl. BaxkHelme KUCIOpOACOIepKaIIIe
COEIMHEHUS TanoreHoB. JlabopaTopHble W TMPOMBIILIIEHHBIE CTIOCOOBI TOTYyUEHUS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopoa, o3oH. JlaGopatopHble W MPOMBIIUICHHBIE CIOCOOBI TMOJTYYEHUS
kuciopona. duznueckue U XUMMUYECKUE CBOWCTBA U MPUMEHEHHE KHUCIOPOAa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONydYeHUs, (uanyeckue u
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(VI). CepHucras m cepHas KHCIOTHI M HUX coiid. OCOOCHHOCTH CBOMCTB
CEepHOU KUCTOTHIL. [IpuMeHeHue ceprl U €€ COeTUHEHHUI.

A3o0T. HaxoxaeHue B TpuUpojie, CHOCOObI TOJNy4YeHUs, (PU3NUECKUE U
XMMHYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHCIJIOTHI ¥ UX coi. OCOOCHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpumMeHeHue a3zora
U €r0 COCIMHECHUN. A30THBIE yI00pEHUSI.

®docdop. Haxoxaenue B mpupoje, CHocoObl ModydeHUs, (puznueckue u
xumMuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucnora u e comu. [lpumenenue ¢ocdopa u ero coeguHenuit. dochopHbie
ya00peHus.

Yraepon, HaxoXIeHHE B TOpUpOJE. AJIIOTPOIHbIE  MOAUDUKAIIMH.
duznyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcun yriepona(ll), oxkcun yranepona(lV), yrompHas kucimora u e€
coiu. AKTHUBUPOBAHHBIA yroyib, ajacopOuusa. Dyinepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IpuMeHeHne MPOCThIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOJOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupone, CrocoObl MOMydeHHs, (U3NYECKHE U
xumudeckue cporictBa. Okcun kpemHusA(lV), KpeMHHEBas KHUCIOTA, CHJIMKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKs10, ero nojydeHue, BUIbl CTEKIIA.

[Tonoxxenne MeramoB B Ilepuoandeckoli cUCTEME XUMHYECKUX SJIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
¢dusnueckne cBoWcTBa MeTaoB. [IprMeHeHHEe MEeTa/uioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMHUUYECKUN psl  HanpsokeHuid  MertamioB.  OOmmMe  crnocoOsbl
MOJIyYEHUS METaJJIOB: TUAPOMETAILTYPIus, MUPOMETAJTYPrusi,
anektpomeramnyprus. Ilonarue o koppos3un metamioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

O6mras xapakrepuctuka metamioB |A-rpynmnel [lepuonnueckoid cucTEMBI
XUMUYECKUX DJJIEMEHTOB. Hatpmii w kanumii: momydeHue, (U3UYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mias xapakrepuctuka meraioB |IA-rpynmer I[leprogudyeckoit cucTemsl
XUMUYECKUX OAJIEMEHTOB. Maruuii W KaublMil: monydeHue, (U3ndeckue u
XUMUYECKUE CBOMCTBa, NMPUMEHEHHWE IMPOCThIX BEUIECTB M HX COEAUHEHUHU.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.



AJIOMUHUN: TIOTy4yeHue, (U3NYECKUe U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIECTBA M €ro coeauHeHuil. AmdorepHble CBOWCTBAa OKCHIA WU
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

O6mias  xapakTepucTHKa MeTauioB 1o0OouHblX noarpynn (b-rpymnm)
[lepnoguueckon CUCTEMbI XUMUYECKUX JJIEMEHTOB.

du3nYecKrne U XMMUYECKUE CBOMCTBA XpoMa M €ro coenuHeHuil. OKCUibl U
ruppokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). XpomaTel U JUXpOMATHI, KX
OKHCIUTENbHbIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

OU3NYECKUE U XHUMHUYECKME CBOMCTBA MApraHUa MW €ro COCIUHCHUN.
Baxmneiimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

dusznyecKkue U XUMHUYECKHE CBOMCTBA JKeie3a U ero coeauHeHuil. OKCUbI,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuenue u npuMeHeHue xKene3a
U €ro CIUIaBOB.

®u3nyecKrne 1 XMMHYECKHE CBOMCTBA MeU U €€ coequHeHuil. [lomyyenne n
MPUMEHEHHUE MEU U €€ COeTMHEHUM.

[uuk: momydyeHue, (u3MUYeCKUe U XUMHUYECKHE CBOMCTBAa. AM{QOTEpHbIE
CBOWMCTBA OKCHJIa U THUJIPOKCH]IA [IMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [I[puMenenue
IIMHKA U €T0 COCTMHEHUIL.

OKCIEpUMEHTAIbHBIE METOJIbI M3YyUYECHHUS BEIIECTB W MX IPEBpaILCHU:
u3ydeHre oO0pa3lloB HEMETaJUIOB, rOpeHue cepwl, gocdopa, xene3a, MarHus B
KHCIIOpPOJie, H3y4Y€HUE KoJuleKIuu «MeTamibl W CIUIaBbD», B3aWMOJECHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOXKHO UCIOJIL30BaHUE
BUJICOMATEpPUAJIOB), B3aUMOJICHCTBHE IIMHKA M jKejie3a C pacTBOpaMH KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATHOH BOAOPOA
U KaTUOHBI METAJUIOB, B3aUMOJAECHCTBUE THAPOKCUIOB ATIOMUHUS M IMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pEelIeHrEe SKCIEPUMEHTANBHBIX 3a/lad 10 TeMaM
«l"anorens», «Cepa u e€ coenuHeHus», «A30T U (ochop U UX COECTUHEHUS,
«MeTaibl TJIaBHBIX TOATPYII», «MeTanibl TOOOYHBIX MOATPYIII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [lonsatue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUOMNBI OpraHu3aluu XUMHUYECKOr0 IPOU3BOACTBA. [IpoMblIlLieHHbIE
CIIOCOOBI MOTYYEHUST BAKHEUIITNX BEIIECTB (HA MPUMEpPE MPOM3BOJCTBA AMMHAKA,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIIIeHHBIE CITOCOOBI MOMYYEHUSI METAVIOB U
CIUIaBOB. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpElbl U €ro MOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

XumMuss © 310poBbe uenoBeka. JlekapcTtBeHHble cpencrBa. [lpaBuna
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



XWMHST TIUIUM: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBku. Poib xuMun B
o0ecreyeHnu MUIIeBoi 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0€e30MacHOr0 MCIHOJb30BaHUSl MpenaparoB OBITOBOM XWMHHM B TOBCEAHEBHOMN
KU3ZHU.

XUMHS B CTPOUTENBCTBE: BaXKHEUIIUE CTPOUTENIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuUMHS B CENTbCKOM X03siicTBE. OpraHuecKue U MUHEpaJIbHbIE YI00pECHMUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepHaibl, KPaCKu, CTEKJIO, KE€pamuKa.
Marepuansl ais anekTpoHukd. HaHoTexHonoruu.

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJNMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUU, €CIU OFAHO U3
BEIIECTB MMEET MNpHUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuM, €CIM OJHO M3 BEIIECTB JaHO B BHJE pPACTBOpPa C ONPEACIEHHOU
MAacCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JOJA W MOJSPHOMN
KOHIICHTpAllMM BEIIECTBA B pPAaCTBOPE, JOJM BBIXOAA MPOAYKTAa PEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHndeckoi xumMuu B 11 kjmacce ocymiecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATHHI, IPUHATHIX B OTACIIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LUKJIA.

OO6mire ecTeCTBEHHO-HAYUYHBIEC MMOHATHUSA: SIBIEHUE, HAYYHBIN (haKT, TUNOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoInIHOCTh, HAOIIOIeHNE,
U3MEPEHHE, IKCIEPUMEHT, MOJAEIb, MOAEIUPOBAHUE.

®usuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSIHHE BEIISCTBA, HJICAIBHBIA Ta3,
bu3nYecKre BETUYNHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHUs, Macca.

buonorusi: kierka, opraHusM, 3Kocuctema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBO/bI, HYKIIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTLIUBO,
pECYpCBL.

TexHonorus: XUMU4YecKass IPOMBINUIEHHOCTh, METALUTYPIUsS, CTPOUTEIbHbIE
MaTepHabl, CEIIbCKOXO35IMCTBEHHOE MPOU3BOJACTBO, IMHUILEBAsI NPOMBIIUIEHHOCTD,
dbapmarieBTHYECKAS MPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETUYECKHUX



nmpemnaparoB, IMPOU3SBOACTBO KOHCTPYKIHMOHHBIX MAaTCpUATIOB, OJICKTPOHHAA
IMPOMBIIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA YTJIYBJIIEHHOM YPOBHE CPEJJHEI'O OBIIET'O OGPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-IESITEILHOCTHBIM MOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMeTa «XHUMHUsS» Ha YPOBHE CpPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloMMHUCA POCCHUHCKOW TPaKIAHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEACICHNUIO; HAIMYUE MOTUBAIUHU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOLIECTBE MpaBWIAMU U HOPMAaMu TOBEJCHHUSA; HaJIU4yue
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

JIM4yHOCTHBIE pPE3yJabTaThl OCBOCHHUS TIpeAMeTa «XHUMHUS» OTPa)KaroT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW NesATEIbHOCTH
00yyJaromuxcs B Mpoliecce peajin3alu 00pa3oBaTeIbHON eI TEIbHOCTH.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUSI TIpeaMeTa «XHUMUS» OTPaXKaroT
c(hOpMHUPOBAHHOCTH OIIBITA IT03HABATCIBHOW M IPAKTUYECKOM JIEATCIHHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YJAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBAKEHUS K 3aKOHY M MPABOIOPSJIKY;

MPEJACTABICHUSI O COIMAJIbHBIX HOpPMax M TMPaBUIAX MEKIMYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YEOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BHIIIOJIHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMAaTh M NPUHAMATh MOTHUBBI, HAMEPCHHS, JIOTUKY H
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

IIECHHOCTHOI'O OTHOIIEHHUS K MCTOPUYECKOMY M HAYYHOMY HaCJICIHIO
OTE€YECTBEHHON XMMUH;

YBaXXEHUSI K MPOLIECCY TBOpPUECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUIOKEHUSI XWMHUH, OCO3HAHUSI TOTO, 4YTO JaHHbIE HAYKHM €CTh pE3yJIbTar
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca M TII03HABATEJIbHBIX MOTHBOB B TMOJYYEHHMH M TOCIEAYIOUIEM
aHanu3e UHQPOpPMAIMU O MEPEIOBBIX JTOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHIIEH C
NO3ULMI HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) popMuUpoOBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHUSl IEHHOCTEN 370poBOro U 0Oe3zomacHoro o0pasza JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOmroeHuss mpaBui O€30MacHOro0 OOpalleHusi C BEIIECTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JEATENBHOCTH;

NOHMMAaHUS LEHHOCTHM MPaBWI HHIWBUAYAIBHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCHEACTBUN W HENPUSATUS BPEAHBIX NPHUBBIYEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHMX BHJAX
NeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHWH MPAKTUYECKUX 3a/ad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY U3y4YEHHUIO Mpodeccuil pa3aIudyHoro poja, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHAMBUIYAJIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oyayuied mpodeccuu U pean3aluud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 1E€JI€CO00PA3HOr0 OTHOUIEHUS K MPUPOJIE€ KaK HCTOYHUKY
CYyILLIECTBOBAHMS KU3HU HA 3eMII€;

NOHMMaHUs TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEibl;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHIXKCHUM XUMHH IS
pelIeHHsT BOMPOCOB PallMOHAIBHOTO MPUPOI0IO0Ib30BAHMUS;

AKTUBHOI'O HEOPUATHS JCUCTBUH, TMPUHOCAIIUX BpPEH OKpYKaOUIEH
OPUPOJHON Cpelie, YMEHUsI MPOTHO3UPOBATH HEOJIArONPUSTHBIE IKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HAJINYUS PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEeSITeIIbHOCTH AKOJIOTUYECKON HANpPaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMH B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHOM M COLUAJIBbHOU
NpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO TMPOTUBOCTOSTH HUICOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CHenuUKA XUMHH KakK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHWUU IIETOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOIIEM MUpPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M peIIeHuH NPoOJeM COXpaHEHUS
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
UUBUWJIM3AIMHA:. B €€ TYMAaHUCTUYECKOM HANpPaBIEHHOCTH W BaXHOM pOJIM B
CO3JJaHMM HOBOW 0a3bl MaTepuaIbHOH KYJIBTYPhl, B PEUICHUH TJ00AIBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U SKOJIOTUYECKONW 0€30MacHOCTH, B PA3BUTUU MEAUIMHBI, 00€CTICUCHUU
YCJIOBUHM YCTEIIHOTO TPYJa U HKOJOTMUECKH KOM(POPTHON KU3HU KaKJIOTO 4jieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TIOHUMAaHUsS CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh
noJiydyaeMble 3HaHUS IS aHAIU3a U OOBSICHEHUS SIBJICHUNM OKPYKAIOIIEero Myupa u
MPOUCXOAINX B HEM U3MEHEHUH, yMEHUS JieJlaTh 00OCHOBAHHBIC 3aKIIOUCHHUS Ha
OCHOBE HAy4YHbIX (DaKTOB H WMEIOMUXCS JaHHBIX C IEThI0 TMOIYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

WHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM0o00pa30BaHUI0, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUW MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJ/ia B pa3auvHbIX chepax mpodeccuoHaIbHOM
NEATENbHOCTH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHble pe3yabTaThl OCBOCHHS MPOTPaMMBI TT0 XMMHUU HA YPOBHE
cpeaHero oo1iero 00pa3oBaHUs BKIIIOYAIOT:

3HaYuMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOIIUXCS
MEXTUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPAKAIOIINE
IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpAa W CHENU(UKy METOAOB ITO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, SHEPTHsI, SBJICHUE,
npoIiecc, cucTeMa, HaydHbli (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC Y4YeOHBIC NEHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

peryJsaTUBHEIC), o0ecreunBaroIIme dbopmupoBaHue G YHKIIMOHAIBHOM
TPaMOTHOCTH U COIMATILHOW KOMITETEHITH 00YJarOIIHXCs;
CIIOCOOHOCTH OO0 yJarOIIIXCS WCIIOJIb30BaTh OCBOCHHBIE

MEXIUCHUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbIC YUEOHBIC
JEUCTBUS B MIO3HABATEILHOM M COIMAIIBHOM MIPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU U  PETrYyISTUBHBIMU
IEUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOTHYECKHUE TeHCTBUSA:

CaMOCTOSITeILHO  (OPMYNIHpPOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENENsATh LENu JACATEIbHOCTH, 3ajlaBasi MapameTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIHLHOCTH C TOCTaBIECHHBIMHU LIEIISIMHU;

HCIIOJIb30BaTh IMPU OCBOCHUHM 3HAHWN MNPUEMBI JOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU TMOHATHUH M YCTAHABJIMBATh UX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAaHMS W KPUTEPUU I KJacCU(PHUKAIMU BEIIECTB H
XUMHUYECKUX PEAKIIUN;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PpacCyXAEHHUS (MHIYKTUBHbBIC, JEIYKTHUBHBIC, IO
AQHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3AKIIFOUCHUS;

MPUMEHSATH B MPOIECCE MO3HAHMS HCIOJIb3YEeMbIe B XUMHH CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, ITPEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMHUYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakMM — TPU PENICHUH YYCOHBIX TMO3HABATEIBHBIX M IMPAKTHUYCCKUX 3aJ1ad,
NPUMEHSITh Ha3BaHHBIC MOJIENIbHBIE MPECTABICHUS I BBISBICHUS XapaKTEPHbBIX
PU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOrO MO3HAHMUS BEIIECTB U XUMHYECKUX
peaKIui;

dbopMyIHpOBaTh 1IETU U 33J1a4U UCCIIEIOBAHUS, UCTIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMNPOCHI B KadyecTBE HMHCTPYMEHTa
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIAJICTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUJIAHUPOBAHUS ¥ TPOBEACHUS
YUYEHUYECKHX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENIbHO MPOrHO3UPOBATH €ro pe3yibTar, (HOpMyIupOBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOICIIAaHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM MCCIEIOBATEIbCKOM U MPOEKTHOM
NESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOWCKY METOJIOB pEIICHHs TPAKTUYECKUX 3a]lad, NPUMEHEHHUIO Pa3TuYHBIX
METOJI0B MTO3HAHUS.

3) pa6ora ¢ nngopmaumeii:

OPUEHTUPOBATHCS B PANTMYHBIX HCTOYHHMKAX HWHPOpMauu (HAy4YHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHYECKOTO COJEpKAHUsS, CIPABOYHBIC TOCOOMS,
pecypcbl MHTEpHeTa), aHaau3upoBaTh MH()OPMALMIO Pa3IMYHBIX BUAOB U (OpM
peaCTaBIeHUs, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUYUBOCTD;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOJBI MPU TOUCKE U
oroope wHPOpMANHMKM, HEOOXONMMOW Jis BBIMOJHEHUS YYEOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN W PA3JIUIHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAIBbHYIO  (OpMY  NIpEICTaBIICHUS
uHdopManuu (cxembl, rpaduKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKH U APYTHUE);

UCIIONIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON WHGOpMAIMe: TPUMEHSITh MEXIpeaMeTHbie ((hu3udeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (JOpMYJIbl, aOOpeBHATYpPbI, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKaeMOM TEMbI B XOJI€ IMaIora u/uiu
JUCKYCCHUH, BBICKa3bIBATh UJIEU, (POPMYITUPOBATH CBOU MPEMT0KEHHS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEUIOKEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTALIMEH PE3YJbTATOB MO3HABATEIBHOM JESITEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO UIIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIIIOJIHEHUN
XUMUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEAOBAHUIO CBOICTB
M3Yy4aeMbIX BEIIECTB, Pean3alu y4eOHOro MpoeKTa, U (OpMYJIUPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXJIeHUsI 1 00MEHAa MHCHHSMU.

PerynsiTuBHBIE YHHBeEpCaJbHbIe Y4eOHbIe 1eHCTBHA:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK ITO3HABATEIIbHYIO
JESITeNbHOCTb, ONpeaensas €€ Leau M 3a4ayd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe[ylaraéMblii aJropuT™M JEHCTBUH MpH
BBINIOJITHEHUM YYE€OHBIX M UCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIN crmoco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYILECTBJISITh CAMOKOHTPOJIb JIESITENBHOCTH HA OCHOBE cCamMoOaHaiau3a H
CaMOOLICHKH.

NPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUHU Ha yTIyOJIEHHOM
YPOBHE Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHMs BKIIOYAIOT crenuduyeckue
JUTsl y4eOHOro npeameTa « X UMHUs» Hay4YHble 3HAHMSI, YMEHUS U CIIOCOObI AEMCTBUI
0 OCBOCHHIO, MHTEPIIPETAIlM U MPeoOpa30BaHUIO 3HAHUM, BUIIbI JEATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHWWA B PA3JIMYHBIX y4eOHBIX
CUTYallUsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMuen. B
nporpaMMe IO XUMHUH TNPEIMETHBIE PE3YNbTAaThl IPEACTABICHBI 10 ToAam
U3Yy4YCHMUS.

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XuUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECNEYEHUH YCTONYMBOTO
Pa3BUTHS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKON, SHEPTEeTHUECKONU U



MUIIEBOM O€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIruy, B oOecreueHn palMOHAILHOT O
PUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUHM MHPOBO33PCHHUSI M OOIIEH KYIbTYpHI
YEeJIOBEKa, a TaKXe OHKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO ¥ IPUPOIHOM CPEJIE;

BJIAJICHUE  CUCTEMOW  XHWMHUYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIye MOHATUS — XUMUUECKHUM 3JIEMEHT, aTOM, SJIPO U 3JICKTPOHHAs
o0Ooyouka aroma, S-, P-, d-aToMHBIC OpOWMTAIM, OCHOBHOE W BO3OYXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIMsl AaTOMHBIX OpOUTalel, HWOH, MOJeKyJa,
BAJICHTHOCTb, JIEKTPOOTPHUIIATEIBHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIepOIHBINA CKelleT, (yHKIIMOHAIbHAS
Tpylna, pajaudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOIOPOIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OPraHWYEeCKUE COCAUHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuoguueckuit 3akon JI. M. MenpgeneeBa, Teopuss CTPOSHUS OPraHUYECKHUX
BeliecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEeBpallieHusT JHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHUS, JICKAIIUE B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; TIPEACTABICHUS
0 MeXaHMU3MaX XUMHYECKUX pEaAKIM, TEePMOAMHAMUYECKHUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUs, O B3aUMHOM BIIUSIHUW aTOMOB U TPYIII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30oMepHbIid 3 dexThl, opueHTtanTsl | u Il pona);
(aKTOJIOTMYECKHUE CBEJCHUSI O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH M OE€30MacCHOM
WCIIOJIb30BAHUN BAKHEHIIIMX OPraHMYECKMX BEIIECTB B OBITY M MPAKTHYECKOU
NEATENTbHOCTA  Y€JIOBEKa, OOIMMX  HAayYHbIX  NOPUHIUIAX  XUMHUYECKOTO
MIPOU3BO/ICTBA (HAa MPUMEPE MPOU3BOACTBA METaHOJIA, TIepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEpHBIC MPU3HAKU TTOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIH30BaTh COOTBETCTBYIOIINE MOHSATHUS MPHU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOopMHUPOBAHHOCTh YMEHUM:

MCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JJIsl COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX M CKEIETHBIX) (hOPMYIT OPTraHUICCKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid  IOCPEJACTBOM  COCTABJICHUSA
AJICKTPOHHOTO OajaHca »JTHUX pPEaKIWi, peaknuid HOHHOro oOMeHa IyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



W3rOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JIS WILTFOCTPAIlUU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABJIMBATh MPUHAJJIC)KHOCTh H3YYCHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOMN
Homenkinarype (IUPAC) u mpuBoAWTh TpUBUAIbHBIE HA3BaHUS [JISI OTICIBbHBIX
peACTaBUTENC OPraHUYECKUX BEUIECTB (I3TWIIEH, AllETWIEH, TONYOJ, TIIULEPHUH,
STUJICHTJIMKONb, (PeHoJ, QopMalibAerul, areTadblerui, aieToH, MypaBbUHAas
KHCJIOTA, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICMHOBAs, MAJTbMUTUHOBASI KUCJIOTHI,
[JIMIIWH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOMIPEH,
CTUPOJI U IPYyTHUE);

c(hOpMUPOBAHHOCTb yMEHHUS OMNPEAENATh BUJI XUMHYECKOW CBS3U B
OpPraHUYeCKUX COEIUMHEHUAX (KOBAJIEHTHAs M MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. bytiepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKre M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJKAHOB, UKIOAIKAHOB, AJIKEHOB, aJKa/IUEHOB,
QJKWHOB, apOMAaTHUYECKUX YTJIEBOAOPONIOB, CIUPTOB, albJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHHOKHUCIIOT, O€NKOB, YIJIEBOAOB (MOHO-, M- U TMOJIHCAXapuJioB),
WUIIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKJAY  HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUi C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSIUHEHUM OT
KPaTHOCTH U TUIIa KOBAJIEHTHOM CBSA3M (G- U T-CBSI3H), B3AUMHOI'O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
CeIpbsi  (He(dTh, NPUPOAHBIM Ta3, Yroib), CHOCOOBI €ro mnepepaboTKu U
MPAKTUYECKOE MPUMEHEHHE MPOTYKTOB IepepadboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMOH 3HAHMA O €CTeCTBEHHO-HAaYYHBIX
MeToAaxX IMO3HaHUsI — HAOIIOJACHUHU, U3MEPEHUH, MOJECIUPOBAHUU, YKCIIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHbBIE orepanun
MBICIIUTEILHON JIESITEIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3AIINIO, BBISIBJICHUE NMPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIS M3y4YCHUS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHI;

c(hOopMHUPOBAHHOCTh YMEHHI: BBISBIIATh B3aUMOCBSI3b XUMHYCCKUX 3HAHUU C
MOHSTHSMU W TIPEJCTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MAaTepUaJbHOTO EIWHCTBA MHpA,
UCITOJIH30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKON XUMHH ISl OOBSCHEHHS U
IIPOTHO3UPOBAHUS SBJIICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO IPUPOIY;

c(OpMHPOBAHHOCTh YMEHHH: TIPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopMynaM ¥ ypaBHCHHSIM XHMHUYECKUX PEAKIMI C MCIOIb30BAaHUEM (HU3HUCCKUX
BeanunH (Macca, O0OBEM Ta30B, KOJHWYECTBO BEIIECTBA), XapaKTEPH3YIOUIUX
BEI[ECTBA C KOJMYCCTBEHHOM CTOPOHBI: PAacuéThl MO HAXOXKICHHUIO XHMHUYECKOU
(GbopMyIBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKHUX D3JIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATM3UPOBATh M OIICHUBATH
C TIIO3HWIMH DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJICIACTBHS  OBITOBOM H
MIPOU3BOJICTBEHHON  JCSATEIBLHOCTH 4YEIOBEKa, CBA3AHHOM C TmepepaboTKoM
BEII[ECTB, UCIIOJIL30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX peIleHUuN
Ipo0JIeM B CUTYAITUAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TUTAHUPOBATh M TPOBOIHTH
XUMUYECKUN OSKCIEpUMEHT (TIONyYCHHE W W3YyYCHHE CBOWCTB OPraHMYECKHX
BEII[ECTB, KA4YECTBEHHBIC PEAKIMU YIJEBOJOPOJOB Pa3IMYHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX
3aad MO PACIO3HABAHUIO OPTaHWYECKHUX BEIIECTB) C COOJFOACHHEM IPaBUI
O0e3omacHoro oOpamieHus ¢ BEHIeCTBaMU M J1a0OpaTOpHBIM 000pPYIOBaHUEM,
dbopmynupoBaTh 11€7b HUCCJIEAOBAHUS, TPEACTaBIAThH B pa3IuyHON ¢opme
pPe3yIbTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh U OIICHUBATH X JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JII0/1aTh MpaBuUiia SKOJOTHYECKH 11eJ1eCO00pa3HOT0 MOBEICHUS B OBITY U
TPYIOBOU JEATEILHOCTH B IENISIX COXPAaHEHHUs CBOETO 37I0POBbs, OKpYXKaroIen
IPUPOTHON CPEMBI U JOCTHKEHUS €€ yCTOWIMBOTO PA3BUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEUCTBHS Ha JKHUBBIC OPTaHU3MBI
OTpeIeNIEHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMbIc mokazatrens [1/1K;

aHAJIM3UPOBATH I1EJIECOO0PA3HOCTh MPUMEHEHHS OPTaHWYECKHX BEIIECTB B
IPOMBIIIICHHOCTH ¥ B OBITY C TOYKH 3pEHUST COOTHOIICHUS PUCK-TIONH3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEICHANPABICHHBI TONCK
XUMHUYECKOW MH(OpPMAIIMK B PA3JIMYHBIX UCTOYHUKAX (Hay4Has U yueOHO-Hay4YHas
JuTEepaTypa, CpeacTBa MaccoBor mHbopmanun, UHTepHET U Ipyrue), KpUTHIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHHUSI Kypca «OOmas u HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHMU MOPUPOIbI, O MECTE€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJii B 00ECNEeYeHUH YCTONYMBOTO
pPa3BUTHS, B PEIICHWH MPOOJIEM DKOJOTUYECKON, SHEPTeTUUECKOW W THIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
UCTOYHUKOB DHEPrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOINOIL30BAHUS, B
dbopMHUpPOBAaHUM MHPOBO33PEHUS U OOIIEH KyJIbTypbl 4YEIOBEKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3J0POBbI0 M IPUPOJHOU
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHMM, KOTOpas  BKIJIIOYAET:
OCHOBOMOJIAralIINe MOHATUS — XUMUYECKHIl DJIIEMEHT, aToM, SApO aTroma,
U30TOIIBI, AJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOHTAIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHUA AaTOMa, TUOpUIM3alMs aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHCIICHMUS,
XUMUYECKasi CBA3b (KOBAaJICHTHAsl, MOHHAS, METa/NIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKass PEIETKA, XUMHUYECKasl peakius, pacTBOpP, BJICKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJEKTPOJIUTHYECKAS JUCCOLMALMS, CTENEHb JUCCOLUAIUH,
BOJIOPOJIHBIN  MOKa3aTelb, OKHUCIHUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(P(dEKT
XUMHYECKOW PEAKLNH, CKOPOCTh XUMHUUECKOW PEaKLIUU, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUs INEKTPOJIUTHUECKON TUCCOLMUAIINM, TEPUOINMUECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHECHUS U
NPEBPALICHUS SHEPTUU MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUWA, JIeKAIIME B OCHOBE MOHUMAHUSA
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHYECKMX  SIBJICHUW,; COBPEMEHHBIC
NPEACTABICHNUA O CTPOEHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJEKYJSPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHUA O MEXaHU3MaX XUMHYECKHUX
peaKkuuii, TEPMOAMHAMUYECKMX M KHHETHYECKHUX 3aKOHOMEPHOCTSX  MX
IPOTEKAaHUsI, 0 XMMHYECKOM PABHOBECHM, PACTBOpPaX M IUCIIEPCHBIX CHCTEMAX;
(dakToNOrHYecKue CBEJICHUS] O CBOWMCTBAaX, COCTaBe, MOJYYEHHUH M O€30macHOM
UCIIOJIb30BAHUU BAYKHEUIIINX HEOPTraHMYECKUX BEUIECTB B OBITY W MPAKTUYECKOU
NESATETbHOCTU  YE€JIOBEKa, OOIMMX  HAay4YHbIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHITHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHITHUS MPH
OMMCAHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPAIICHUIM;



c(hOpMHPOBAHHOCTh YMEHHSI MCMOJb30BATh XUMUYECKYIO CHMBOJUKY JJIs
coctaBieHuss GOpMYJT BEIIECTB M  yPaBHEHHH  XMMHYECKUX  PEaKIUH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUs OTJEIBHBIX
BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEAENSITh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKHUX 3JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOU CBS3M (KOBaJECHTHA,
WOHHAsl, METAJUIMYECKasi, BOJAOPOJHAsA), THUIl KPUCTAUNIMYECKOW PEIIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJA XMMHYECKOW CBSI3W W THMNA KPUCTALIUYECKON pemeéTkd, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJECHTHOMN CBSI3HU;

c(OpMHPOBAHHOCTh  yYMEHMH:  KjacCcU(UIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA MO UX COCTaBY, XUMUYECKHE PEAKIIMH O Pa3TUYHbIM MPU3HAKAM (UHCITY
U COCTaBy pearupyrouydx BeIIeCTB, TEIIOBOMY 3(h(deKkTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIICHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aropa U
IPYTHUE); CAMOCTOSITENIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU JIs KIacCU(UKauu
M3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOIUYECKOro 3aKoHa /.
N. MenpaeneeBa u J€EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIbHYIO
U IPOrHOCTUYECKYIO0 PYHKIUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOrO IEPHUOIOB
Ileppognueckonn  cucremsr .M.  MenneneeBa,  HCHONB3ysS  HOHITHSA
(QHEPreTUYCCKHE YPOBHM», «HEPTCTUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXJAEHHOE HIHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKHX 3JEMEHTOB M HX
coenvMHeHnd 1o nepuogaM wu rpynnam [lepuomnueckoin cucremsr [ N.
MeHneneeBa, BaJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS
UX 2JIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh ~yYMEHMH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXKIYy HEOPraHWYECKMMH BEUIECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

cOPMUPOBAHHOCTh YMEHHUSI PACKPBIBAaTh CYHIHOCTb: OKHCIMTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOro OanaHca
ATUX PEAKIUH; peakIuii MOHHOrO OOMEHa IyTEM COCTaBIICHUS WX IMOJHBIX M
COKpAallIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUUW  THUAPOIM3A;  pEeaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIEKCOB IIUHKA U aJTFOMUHUA);



c(OpMHUPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUYECKUX PEAKIMA C Y4ETOM HMX DHEPreTHUYECKUX XapAKTEPUCTHUK, XAPAKTEP
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKKE XapaKTEP CMEIICHUS] XUMUYECKOT0 PaBHOBECHUS MO/l BIUIHUEM
BHeIIHUX BozjAekcTBui (npuniun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb XUMUYECKUE PpEaKIUH,
JeKalle B OCHOBE MPOMBIIIJIEHHOTO IOJTYYEHUS CEpPHOM KHUCIOTHI, aMMHMAKa,
oOue Hay4yHble MPUHLMIBI XUMUYECKUX MPOU3BOJCTB; LIEIE€CO00Pa3HOCTh
NPUMEHEHUS] HEOPTraHWYECKUX BEHIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUI O METOoAaxX Hay4YHOIo
NO3HAHUS SABJIEHMH MpUPOJbl — HaOMI0JIEeHNe, H3MEpPEHUE, MOJEIIUPOBAHUE,
AKCIIEPUMEHT (peajibHbI U MBICIIEHHBIN), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHATH 3TU 3HAHUS IIPU IKCIIEPUMEHTAIbHOM UCCIIEI0OBAHUH BEIIECTB
U Ul OOBSICHEHUS XHMHMUYECKUX SIBJICHUH, HMMEIOUIMX MECTO B MPHUPOJE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHS BBISBIISATH B3aUMOCBSA3b XUMHYECKHX 3HAHUH C
HNOHATUAMU WU NPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB JUIS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
HNOHATUM «MaccoBasl JIOJIsI BEIIECTBA B PACTBOPE» U «MOJIAPHAs KOHUEHTpALUA»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIUIOBOro 3¢ dexra
peaklMu; 3HAYE€HUsS BOAOPOJHOIO MOKa3aTessi pacTBOPOB KHUCIOT M WIEJIOYEH ¢
U3BECTHOM CTENEHbIO AMCCOLMAIMM; Macchl (00bEMa, KOJIMYECTBAa BEILECTBA)
OPOAYKTA PEaKUUH, €CIU OJHO M3 MCXOJHBIX BELIECTB JAHO B BHJE PACTBOpA C
OTIpeIeIEHHON MAaCCOBOM TTOJIEH PacTBOPEHHOTO BEIECTBA WM JAHO B M30BITKE
(MMeeT TpUMECH); NOJM BbIXOJA NPOAYKTa peakluuu; OOBEMHBIX OTHOIICHHI
ra3os;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSTENBbHO IJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBENEHHE  peakuuMid  HOHHOro  OOMEHa,
NOJATBEPKACHUE KaUECTBEHHOI0 COCTaBA HEOPraHUYECKUX BEILECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOINBIO WHAMKATOPOB, W3YYECHHE BIIHSHMUSI
pa3iauuHbIX  (AKTOPOB Ha  CKOPOCTh XHUMHUYECKOM  pPEaKIUH, pelIeHHe
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Merammel» u  «Hemeramasl») ¢
COOJIIO/ICHHEM NIPAaBUJI O€30MaCHOr0 OOpallleHus! C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GOpMyJIUpOBaTh Lelb HCCIEAOBaHUSA, MPEJICTaBIATh B
pa3anyHOi (opMe pe3ynabTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCTH;



c(hopMUPOBAHHOCTb YMEHHI: COOJIIOIaTh MPaBWIa MOJb30BAHUS XUMUYECKOU
nocynod u JabopaTopHbIM OOOpyIOBaHHEM, OOpalleHUs ¢ BEIIeCTBAaMU B
COOTBETCTBHHM C HHCTPYKIMSIMH I10 BBITIOJIHEHUIO J1A0OPATOPHBIX XHMHYCCKHX
OTMBITOB, HYKOJIOTMYECKH I€JIeCO00pa3HOr0 TMOBEACHUSI B OBITY U TPYIOBOH
JEATEIBHOCTA B ILIEJISIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHON
Cpelbl W JOCTHXKEHMS €€ YCTOMYMBOI'O PAa3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3Mbl ONPEAECIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3JIMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBor mHGopManun, UHTepHET U Apyrue), KPUTHICCKH
aHAJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIMIO, TiepepadaThiBaTh €€ U UCTIOIb30BaTh
B COOTBETCTBHUHU C MTOCTaBJICHHON y4eOHOM 3amaueii.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasubie  IlpakTnueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
[Ipenmer oprannueckon xumuu. Teopus
1.1 c p OHCHI/I}I op FaHUYECKUX COC HHeHI/II‘EI) A. M 8 bubmorexa LTOK
' P P A S https://m.edso0.ru/d69df650
byrneposa
Hroro no pazneny 8
Paspnea 2. YrieBonopoasl
21 [IpenenbHbIE YrI€BOAOPOABI — AJKAHBI, 5 bubnmoreka [JOK
' LAKJIOAJIKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHbie yrieBoaopoIbl: aJKeHbI, 14 1 bubmuorexa [IOK
' aJIKaJuCHBI, aJIKHHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 ApoMaTHuecKue yrieBoI0PO Ikl (apEHBbI) 8 https://m.edso0.ru/d69df650
24 IIpupoHbEIE HICTOYHUKH YTIIEBOAOPOIOB U UX 4 bu6nmorexa LIOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6nuoreka [IOK
2.5 ["anoreHnpon3BOAHBIC YTIEBOAOPOIOB 4 1 htts://m.edsoo.ru/d69df650
Hroro mo pazneny 35
Paspnen 3. Kuciiopoacoaep:kanue opraHnyecKue coeInHeHust
bu6nuorexa LIOK
31 Criupret. denon 1 1 https://m.edso00.ru/d69df650
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KapOoHunbHbIC COSTUHEHUS: aTbACTH/IBI

bu6mmorexa [IOK
3.2 keToHbl. KapO6oHoBbie kucimoThl. CloKHBIS 21 htts://m.edso0.ru/d69df650
s¢upsL. XKups
bu6nuorexa LIOK
33 YEaeBofE o https://m.eds00.ru/d69df650
Wroro no pazueny 41
Pa3nen 4. A3orcoaepikaniue opranniecKue coeJuHeHUs
bubmuorexa [IOK
4.1 AmuHBI. AMUHOKHUCIIOTHI. benku 12 htts://m.edso0.ru/d69df650
Hroro no pazueny 12
Pa3znen 5. BoicokoMoOsIeKyJIApHBbIE COeIMHECHUS
5.1 BbICOKOMOJIEKYISIPHBIE COEAUHEHUS 6 bubmorexa IOK
' Y A https://m.edsoo.ru/d69df650
Htoro no pasneny 6
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeEM nudpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atoma. [lepuoandeckuit 3aKoH
1.1 u Ilepuoguueckas cucTeMa XUMHYCCKUX 9 bubmmorera [JOK
' pHOA https://m.edso0.ru/2dd57f24
snemenToB . 1. Menaeneera
12 Crtpoenue BeuiectBa. MHOroo6pasue 11 1 bubnmnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bub6nunorexa LIOK
1.3 X 19 1 3
MIMHTACCIHE peatiii https://m.edsoo.ru/2dd57f24
Hroro no pazueny 39
Pa3nea 2. Heopranmueckasi xumust
bubmunorexa IHOK
2.1 H 1 1
CMETALIRT 3 3 https://m.edsoo.ru/2dd57f24
but6mmoreka [JOK
22 Meraubt 23 ! 2 https://m.edso00.ru/2dd57f24
Wroro no pazueny 54
Pa3gen 3. XuMus u :XKu3Hb
31 MeToabl NO3HAHUA B XUMHUH. XUMUS U 9 but6mmoreka [IOK
' KH3Hb https://m.edso0.ru/2dd57f24
Hroro mo pazneny 9
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnuectBo yacos
Ne DJIeKTpOHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTHuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoTbI
[IpenmMeT u 3HaUEHUE OPraHUYECKON
1 XUMHH, TIPEJICTABICHHE 0 MHOr000pa3uu 1 bubmmorexa LOK
» TTPEA . p https://m.eds00.ru/3686e6f5
OpPraHMYECKUX COCAMHEHUN
DNEeKTPOHHOE CTPOEHHUE aToMa yriiepoja
5 (ocHOBHOE ¥ BO30YKJIEHHOE COCTOSIHUS). 1 bu6mmoreka [IOK
BasileHTHBIE BO3MOXKHOCTH aTOMa https://m.edsoo.ru/0ce6fd4c
yriepoja
Xumuyeckas CBsI3b B OpraHU4eCKHUX
3 coeTMHEHUSIX. MexaHn3Mbl 00pa30BaHUS 1 bu6mmoreka [IOK
KOBAJICHTHOM CBSI31, CITOCOOBI pa3phiBa https://m.edso0.ru/8d39f5c8
CBsI3e1
4 Teopust cTpoeHUs1 OpraHUYECKUX 1 bu6nmoreka [IOK
coenquuenunit A. M. bytiepoBa https://m.edso0.ru/9e595ch8
Buner nzomepun: CTpyKTypHas,
IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE bubnuorexa [IOK
) 1
3¢ (}eKThl B MOJIEKYJIaX OPraHUYEeCKUX https://m.edso0.ru/b0e61661
COCIUHEHNN
IIpencraBnenue o KiIaccupuKaIuy 1
6 CIfCTCMaTI/I‘-IeCKaH HOMCHI?J)IaT a 1 bubmmorexa [IOK
P https://m.edsoo0.ru/c212dd21
(IUPAC) oprann4eckux BEIECTB
7 Knaccudukamus peakiuii B 1 bu6nmoreka [IOK

OpraHN4YeCKO XUMHH

https://m.edsoo.ru/ba5706aa
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CucreMaruzanys U 0000IeHNE 3HAHUI

bu6moreka [IOK

ankeHoB. [IpaBuino MapkoBHHKOBa

8
o TeMe https://m.edso0.ru/87a37cab
AJKaHBI: TOMOJOTHYECKHH psifl, 001Ias
9 dbopMyna, HOMEHKIATypa U U30MepHs, bubnuorexa [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso0.ru/25a14636
CTPOSHUE MOJIEKYII
10 dOU3UYECKUE U XUMUYECKHUE CBOMCTBA bubmuorexa [JOK
aJIKaHOB https://m.edsoo.ru/3137711c
HaxosxneHnune ajakaHoB B IPUPO/IE.
11 CriocoObI TTOTYIEeHHS U 11 ljxmljeHeHne bubmmorexa [JOK
yi p https://m.edsoo.ru/259b0a5h
aJKaHOB
[uknoankansl: oOutast popmyina,
HOMEHKJIaTypa U U30Mepusl,
12 0COOCHHOCTHU CTPOCHUS M XUMHUYECKHX bubmorera [JOK
N P https://m.eds00.ru/156730d2
CBOMCTB, CITIOCOOBI MOJTyYEHUS U
MIPUMCHCHUE
Pemenne pacu€THBIX 33724 Ha
oTpeieNieHue MOJIEKYIIPHON (OPMYIIBI
13 OpPraHUYECKOI0 BEIIECTBA 110 MACCOBBIM bu6nmoreka [IOK
JTIOJISIM aTOMOB BJIEMEHTOB, BXOIAIINX B https://m.edsoo.ru/bf84d8eb
ero coctaB. CucrteMaTu3amus u
000011ICHIE 3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTHUYECKHM Psifl, 001Ias
opMyJia, HOMEHKJIATypa, JIEKTPOHHOE
14 inp OZT AHCTBEHHOE Zp OeHI/IeTp bubmorera [JOK
poctp P https://m.edsoo.ru/273b0ale
Mouiekyn. CTpyKTypHasi ¥ IUC-TPaHC-
MU30MEpHsl ATKEHOB
15 Du3nYeCcKre 1 XMMUYECKUE CBOMCTBA bubmuorexa [IOK

https://m.edsoo.ru/21069ccd
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CriocoObl MosTy4eHus: U IpUMEHEHUe

bu6moreka [IOK

16
AJIKEHOB https://m.eds00.ru/665dc058
IIpakTrueckas padora Ne 1 mo Teme
17 "[lonyuyeHue sTUIEHA U U3YYEHHUE €T bubmmorexa LOK
. Y | i https://m.edso00.ru/0941eed8
CBOICTB
Pemienue pacuérHbix 3a1a4 Ha
18 OTIpe/ICIICHUE MOJICKYISIPHON (POPMYIIBI bubmmorexa [IOK
P YA pMy https://m.edsoo.ru/e9ea9921
OpPraHUYECKOI0 BeIIeCTBa
AnKanueHbl: CONPsKEHHBIE,
19 M30JIMPOBaHHbIC, KyMYJIHMPOBaHHbBIE Brbmmoreia LIOK
P > KYMYIHP ' https://m.edso0.ru/04298c0a
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS
20 XUMHYECKUE CBOMCTBA CONPSKEHHBIX bu6muoreka [IOK
JIMCHOB https://m.edsoo.ru/e561253d
21 CriocoObl MosTy4eHus: U IpUMEHEHUe bu6nmoreka [IOK
aJIKaJueHOB https://m.edso0.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHH psifl, 001Ias
29 (bopmyna, HOMEHKIATypa, IEKTPOHHOE bu6morexa [LIOK
H MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYI, (hr3HUecKre CBONCTBA
23 XUMHYECKHE CBOMCTBA aJIKUHOB bubmmorexa [IOK
https://m.edso00.ru/23493a93
24 KauecTBeHHBIE peaKIMy Ha TPOIHYIO bu6mmoreka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
CriocoOblI MosTy4eHus: U IpUMEHEHUe bu6nuorexa [IOK
25
AJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 110 ypaBHEHUIO bubnuotexa [JOK
26 N
XAMUYECKON PEeaKIINU https://m.edsoo.ru/5db8e526
27 CucreMatuzanys 1 0000IeHNE 3HAHUI
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10 TEMEC

ApEHBI: TOMOJIOTHYECKUH psif, 00mIas
¢bopmyna, HOMEHKIATypa. DIEKTPOHHOE

bu6mmoreka [IOK

28 Y MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
poCTp p 4 https://m.edsoo.ru/a92a7094
OeH30J1a U TOIyoJa, UX (PU3NYECKUE
CBOICTBA
29 XUMHUYECKHE CBOMCTBA apEHOB: PEAKIINU bu6mmoreka [IOK
3aMEIICHUSA https://m.edsoo.ru/a44alae4
XUMHYECKUE CBOMCTBA aPEHOB: PEAKIIHH
30 IPUCOEAVHEHUS, OKUCIIEHUE TOMOJIOIOB bubmmorexa [OK
p ’ https://m.edsoo.ru/a44alaed
OeH3oma
31 Oco0CHHOCTH XUMHUYECKUX CBOWCTB bubmuorexa [JOK
CTUpOJIa https://m.edsoo0.ru/d5018a54
Pemenue pacuéTHBIX 3aa4 Ha
32 OTIpeieNICHUE MOJICKYIIPHON (hOPMYITBI bubmmorexa LOK
P Yo i https://m.eds00.ru/53461a2¢
OpPraHMYECKOTO BEIIeCTBA
33 CriocoObl ostyyeHust 1 IpUMEHEHNE bu6morexa [LIOK
apeHoB https://m.edso0.ru/6f717d09
34 I'eHeTHyeckas CBA3b MEKIY
Pa3ITUYHBIME KJIACCAMU YTIIEBOJOPOJIOB
Pacu€Tpl o ypaBHEHUSM XUMHUYECKUX
35 peakmuii. CucteMaTuzanus u
000011IeHrE 3HAHUN I10 TEME
36 [Tpuponnsiii ra3. [lonytHsle HEQTAHBIE
rasbl
37 KameHHBI1 yroie 1 IpOayKThl €ro bu6mmoreka [JOK
nepepadoTKu https://m.edso0.ru/69b3398b
38 Hedts u ciocoOb1 €€ mepepaboTKH. bu6mmoreka [JOK



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b

IIpumeHeHne NpoIyKTOB epepadoTKu
He(dTH

https://m.edsoo.ru/21f9de78

['enernueckas CBsA3b MEKIY

39
Pa3TUYHBIME KJIACCaMU YTIIEBOJOPOIOB
["anmoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:
40 JJIEeK OHHSC c OGHI/IC'yreaK pmp bubamorexa [JOK
P TPOCHHE; peaktl https://m.edso0.ru/82b4d759
3aMEIEHUS TajJoreHa
JlelicTBHe 1Ie104Yei Ha
41 raJIOTeHIIPOU3BOIHBIE. B3anmoeiicTBue
JUTaJIOr€HAIKAaHOB ¢ MAarHUEM U IIUHKOM
42 CucreMaruzanys 1 0000IeHNE 3HAHUI but6mmoreka [IOK
o pazzaeny "Yraeroaopoabl"” https://m.edso0.ru/20e89f22
43 KonTponbhas pabora o teme bu6mmoreka [JOK
"YraeBogopoab" https://m.edso0.ru/95¢9e298
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHI psiji, oOmmast popmyna,
44 CTPOCHHE MOJICK JII) HU30Me I/I;I(b o bubmmorera [IOK
P o pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIAaTypa, KilaccupuKanus,
(bu3UYecKre CBONCTBA
45 XUMHYECKHE CBOMCTBA MPEIEIIbHBIX bu6mmoreka [IOK
OJTHOAQTOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoOblI MosTydeHus: U IpUMEHEHUe bubnuorexa LIOK
OJHOATOMHBIX CITUPTOB https://m.eds00.ru/484100000000000
[IpocTeie 3¢upbl: HOMEHKIATypa U
47 1/13POMe ust %C(I))GCHHOCTI/I @HSZEGCKI/IX u bubmmorexa LIOK
pHs, . https://m.edso0.ru/c2c788b2
XUMHUYECKHUX CBOMCTB
48 MHoOroaromMHble CIUPTHI: bu6nmoreka [IOK

OTUJICHTJIMKOJIb U TJIMLEPHUH, UX

https://m.edsoo.ru/ee4d84aa
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(1)I/I3I/I‘ICCKI/IG 1 XMMHYECKHE CBOMCTBA

CriocoOblI 1osTy4eHus: U IpUMEHEHUe

bubmuorexa [JOK

49
MHOT'0aTOMHBIX CIIUPTOB https://m.edso0.ru/d12e567d
@DeHo: CTPOCHUE MOJIEKYIIBI,
50 (duznveckue cBoricTBa. TOKCUYHOCTh bubmmorexa OK
’ https://m.edso00.ru/2ce726f8
dbenomna
Bbu6moreka [IOK
ol X 7
MMIIECKHE CBOHCTBA erora https://m.edso0.ru/037ca5f9
52 CriocoOslI MoNTy4eHus: U IpUMEHEHHe bubnuorexa [JOK
¢denona https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padora Ne 2. Pemenue
53 AKCIIEPUMEHTAIBHBIX 33724 10 TEME bubmmorexa [IOK
" P " A https://m.edsoo.ru/fdOced09
CrupTbl ¥ PeHOBI
54 CucremaTtu3zanus u 0000IIeHUE 3HAHUNA bubmuorexa [IOK
10 TEME https://m.edso0.ru/1810ch9b
AJNbIeTHIBI U KETOHBL: SJIEKTPOHHOE
55 CTpOeHHE KapOOHUIBLHOU TPYIIIHI; bu6mmoreka [JOK
TOMOJIOTHYECKHE PsJIbI, 00IIIast https://m.edsoo.ru/b139beaa
dbopMyna, n3oMepus 1 HOMEHKJIaTypa
56 ANBIeTHIBI U KETOHBI: (PU3NIECCKUE bu6mmoreka [IOK
CBOWCTBA; PEAKLUU IPUCOCTUHEHUS https://m.edso0.ru/c887425c
57 Peaknmu oxuclineHNs U KaueCTBEHHEIE bubmuorexa [JOK
peakiy abAETUI0B U KETOHOB https://m.edsoo.ru/a393baad
58 CriocoObI TOTY4eHHS aJIbIETUIOB U bu6mmoreka [IOK
KETOHOB https://m.edso0.ru/520d1c51
OaHOOCHOBHBIE TIPE/IENIbHbBIE
P but6mmoreka [IOK
59 KapOOHOBBIE KUCJIOTHI, 0COOCHHOCTH

CTPOCHUSA UX MOJICKYJI

https://m.edsoo.ru/fecOb113
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50 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bu6nmoreka [IOK
KHCJIOT, UX (pU3MUeCcKHe CBOMCTBA https://m.edso00.ru/700cc87b
61 XUMHYECKUE CBOMCTBA MPEIEIIbHBIX bu6muoreka [IOK
OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT https://m.edso0.ru/40e6e0e9
Oco6eHHOCTH CBOWCTB MYypaBbUHON
62 KHACIOTHI. MHOT00Opa3ue KapOOHOBBIX Brbmmoreia LIOK
https://m.edsoo.ru/bb31be71
KHCJIOT
OcoOeHHOCTH CBOWCTB: HENPEEIBHBIX U
apoOMaTUYEeCKUX KapOOHOBBIX,
63 JTUKApOOHOBBIX, THIPOKCUKAPOOHOBBIX bubmmorexa [JOK
https://m.eds00.ru/83a08773
kucnort. [IpencraBuTenu BpICIINX
KapOOHOBBIX KUCIIOT
64 ITonsiTHE O TPON3BOAHBIX KAPOOHOBBIX bu6muoreka [IOK
KHUCJIOT https://m.edso0.ru/0d162d9d
65 CriocoObI TTOTy4eHUST U IPUMEHEHUE bu6mmoreka [IOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru/7c065c9d
CrnosxHbie 3GUpbI: TOMOIOTUYECKUHN P,
66 oOmas (bopf/[)yfa, HM30MEpHUs U ’ bubmmorexa [JOK
https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 duU3UUEeCKUEe U XUMUUYECKHUE CBOMCTBA bubmuotexa [JOK
3¢upoB https://m.edso0.ru/ad6b94b2
Pemenne pacuéTHbIX 3a7a4: 1O
68 YpaBHEHUIO XUMUYECKOW peaKkiuu, Ha
OTpesieNIeHUE MOJIEKYISIPHON (OPMYIIbI
OpPraHMYECKOI0 BEIIECTBA
ITpaktuyeckas padora Ne 3. Pemenue
but6mmoreka [IOK
69 AKCIIEPUMEHTAIIFHBIX 3aa4 M0 TEME

"Kap6oHoBbie kucnoThl. Cl0KHbIE

https://m.edso0.ru/486671fb
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a¢upsr"

Kupsr: ctpoenne, pundeckue u

bubmuorexa [JOK

70
XMUMUYECKHE CBOMCTBA (TUAPOIIN3) https://m.edsoo0.ru/al9c5b98
OcoO6eHHOCTH CBOHCTB KHPOB,
71 COJIEpIKaITUX OCTATKH HETPEACTbHBIX bubmmorexa OK
Aepamt pedt https://m.edso00.ru/b0331922
XKHUPHBIX KACIOT. JKUPHI B IPUPOIEC
Mpi1a KaK COJIM BBICIIIUX KapOOHOBBIX
7 KHUCJIOT, UX Motoliiee aenctrue. [lonarue but6mmoreka [IOK
0 CHHTETHYECKUX MOIOIIHNX CPEICTBaX https://m.eds00.ru/3c566565
(CMO)
['eneTnveckas CBsI3b yriaeBOJAOPOIOB U
73 KHCJIOPOJICOACPIKA Z)I; 0 FaHI/IIZ{eCKI/IX bubmmorexa [JOK
POACOAEpHa P https://m.eds00.ru/56790c96
BEILIECTB
74 Pacuérhl mo ypaBHEHUSAM XUMHUYECKUX
peakuuii
CucremaTtu3anus 1 0000IICHUE 3HAHUI bubmuorexa [JOK
75
o TeMe https://m.edsoo.ru/f8eaf2eb
OO6m1as XxapaKTepUCTHUKA YTIIEBOJIOB U
76 Knaccmbmlza I/Ifip TIEBO Zfa (MoHO-, 1H- Bubmmoreia LIOK
LT A da https://m.edso0.ru/7a9693al
U TIOJIMCaxapubl)
77 MoHocaxapuabl: (pru3nyecKre cBoicTBa bu6muoreka [IOK
W HaXOXXJEHHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpumeHeHne IIKO3bl, €€ 3HAYCHHE B bu6nmoreka [IOK
KUZHEJEATEIIbHOCTH OpraHn3Ma https://m.edsoo.ru/5e61122d
McaxapuIbl: caxapo3a, MaabTo3a U
79 faKTosap Haxox eII;I/Ie B IIPUPOJIC U bubmmorexa [JOK
) g pHrpoZ https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JTUCaXapHJIOB
80 [Tomucaxapuasl: CTpOCHHE bu6mmoreka [JOK
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MaKpOMOJIEKYJ, pU3nvecKue u
XUMHUYECKHUE CBOWCTBA, MPUMEHECHHE

https://m.edsoo.ru/72a04508

81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX bubmmorexa [IOK
Y https://m.eds00.ru/6216e766
Pemenue pacyeTHBIX 3a71a4 HA
82 ompe/ieJICHUE JOJU BbIX0a POAYKTA bubmmorexa OK
pel g A8 TIPOAYX https://m.edsoo.ru/7fde47ef
pEeaKIuy OT TCOPETHUSCKH BO3MOKHOTO
83 CucremaTu3aius U 0000IIeHHE 3HAHUN bubnuotexa [JOK
0 pasaeny https://m.edso00.ru/08d4364c
KonTtponbHas paboTa o teme
84 "Kucnopoicoaepxaiine opraHndecKkue bubamorexa [JOK
PO " AACPIRatiiie op https://m.edso0.ru/42c6678e
COCTMHEHUS
AMUHBL: K1accuukanus, CTpoeHHe
85 MoJeKyI, obmas hopmyna, H3oMepus bubmmorexa [IOK
yiT, oo pMYTIa, IV) ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa U (PU3NIECKUE CBOMCTBA
86 XUMHUYECKHE CBOMCTBA aT(paTHICCKIX bu6muoreka [IOK
aMHHOB https://m.edso0.ru/1bc5cf80
AHUIIMH: CTPOCHUE aHWJIMHA,
87 0COOCHHOCTH XMMHYECKUX CBOWCTB bubmmorexa LOK
https://m.edsoo0.ru/39cd21f1
aHWINHA
CriocoObI ostyuyeHust 1 IpUMEHEHNE bu6muoreka [IOK
88
anpaTHIECKUX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHCIIOTBI: HOMEHKJIaTypa 1
89 n3zomepusl, (pusndeckue CBONCTBA. bu6nuorexa [IOK
OTtaenbHBIC TPEACTABUTENH 0L https://m.edso0.ru/d1773e80
AMUHOKHCIIOT
90 XHUMUYCCKUE CBOMCTBA aMHHOKHUCIIOT, UX bubmuorexa [IOK

OMOJIOrMYeCKOe 3HaUYeHNE aMUHOKHUCIIOT.

https://m.edsoo.ru/77df705a
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Cunte3 u TUAPOJIU3 ICIITUAO0B

benku kak npupoHbIE TOJIMMEPHI;

bubmuorexa [JOK

91
CTPYKTYpBHI O€JIKOB https://m.edso0.ru/429e9899
bu6mmoreka [IOK
92 XUMUYECKHE CBOMCTBA OEIKOB
https://m.eds00.ru/6237306d
AzoTcoaepkalire reTeponuKINIEeCKUe
93 coe I/IHGHEI?I H JIeHH(fBI)Ie KHCIIOTHI: bubmmorexa [IOK
A K ' https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POJIb
ITpaktuyeckas pabora Ne 4. Pemenue
94 AKCTICPUMEHTAIBHBIX 3314 110 TEME bu6nmoreka [IOK
"A3oTCcoeprKaliie OpraHn4ecKue https://m.edsoo.ru/8e3c02d1
coelMHEHUs "
ITpaktuyeckas padora Ne 5. Pemenue
HKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmuorexa LIOK
95 "
Pacno3znaBaHne opraHM4eCcKux https://m.edsoo.ru/bde3fdf6
coequHeHuin"
KonTponbhas pabora o Teme
96 "A3oTCcoaepKalie OpraHn4ecKie bubmmorexa [IOK
A p" He op https://m.edso0.ru/ce561bc7
COEIMHEHUS
OCHOBHBIC TIOHSATHS XHMHH
97 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U bubnuoreka [IOK
METObl UX CUHTE3a —II0JIUMEPU3aLUs U https://m.edsoo.ru/7aa63ebd
MOJIMKOHACHCAIIHS
[Tnactmaccel. YTunu3amus u bubmuorexa [JOK
98
nepepadoTKa MIacTUKa https://m.edsoo.ru/82242e0f
DnacToMepsl: HaTypaJbHBIN bu6muoreka [IOK
99
CHHTETHYECKHE KayuyKu. Pe3nna https://m.edso0.ru/246103ec
100 BosokHa: HaTypasbHEIE, bu6nmmoreka [{JOK
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HNCKYCCTBCHHBIC, CHHTCTHYCCKUC.
HOJ’II/IMepI)I CIICIUAJIbHOI'O Ha3HAYCHU A

https://m.edso0.ru/5963a601

O0001IEHUE U CUCTEMATU3ALIUA

101 W3YYEHHOI'0 MaTepuaia o TEMe 1 Eubmorexa ITOK
" i P " https://m.edsoo.ru/6a22b1e8
BBICOKOMOJIEKYIISIpHBIE COSTMHEHUS
[IpaxTrueckas padora Ne 6. Pemenue
102 JKCIIEPUMEHTAIBHBIX 327124 II0 TEME 1 Bubmiorexa LOK
" P " https://m.edsoo.ru/3aebd77a
Pacnio3HaBanue mracTMacc ¥ BOJIOKOH
OBIIEE KOJIMYECTBO HACOB I10 102

[TPOTPAMME
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11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
Ne nuppoBbIe
Tema ypoka Konrpoabubie | IIpakTuyeckue
n/n Bceero o0pa3zoBaTeJibHbIE
padoTbI padoThbI
pecypchbl

1 Atom. CocTaB aTOMHBIX sifiep. XUMUYIECKUN 1 bubnunorexa LIOK
aneMeHT. M30Tomnsl https://m.edso0.ru/59c112ee

5 CrtpoeHue 31eKTpOHHBIX 000JI0YEK aTOMOB, 1 bubnunorexa [IOK
KBAaHTOBBIE YUCIIA https://m.edsoo.ru/b4d9fffa

3 Knaccudukamms XuMU4eCKuX 3JIEMEHTOB (S-, 1 bubmuorexa [IOK
p-, d-, f-ay1eMeHTHI) https://m.edso0.ru/61294af9

4 Pacnipenenenue 31€KTpOHOB 110 aTOMHBIM 1 bubnuotexa [IOK
opouTansm https://m.edsoo.ru/f5f750fe
DneKTpOHHBbIE KOH(UTypaIIi aTOMOB

) 3J'I€M§§TOB B OCHOI(}:-IOI\?III:/I BO30YXIEHHOM 1 bubnmorexa [IOK

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

COCTOSIHUH
DeKTpOHHBIE KOH(PUTypalii HOHOB. bubnnorexa [IOK

6 1
DJIEKTPOOTPULIATETBHOCTD https://m.edso00.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 cUCTEeMa XUMHYECKuX sineMeHToB /1. M. 1 bubmuorexa [JOK
Meneneesa, CBA3b C COBPEMEHHOU TEOPUEH https://m.eds00.ru/16957c01
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB

3 XUMUYECKHUX DJIIEMEHTOB M 00pa3yeMbIX HMU 1 bubnnorexa [IOK
MIPOCTBIX U CJIOKHBIX BELIECTB 110 IPYIIIAM U https://m.edso0.ru/f8468927
nepuoiam

9 CucreMmarusanys 1 0000IeHre 3HAHUI IO 1 bu6nmorexa LIOK
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TEMEC

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

Bunnl xumudeckon ¢Bs3u. MexaHu3MEI
00pa30oBaHUs KOBAJICHTHOU CBSI3U.

bu6nmoreka LIOK

10
Bonoponnas cBsa3b. MexmoIeKynsipHble https://m.edso0.ru/5a8072af
B3aMMOJICHCTBUS
BaneHTHOCTB 1 BaJIeHTHbIE BO3MOKHOCTH

11 aToMOB. CBS3b JIEKTPOHHOM C TYpBbI bubmorexa LIOK

) P TPYXTYP https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX TEOMETPHUUECKUM CTPOESHUEM

12 [IpencraBneHust 0 KOMIUIEKCHBIX bubmmorexa [IOK
COEIMHEHUSX: COCTaB 1 HOMEHKJIATypa https://m.edsoo.ru/8c66bl2a
BemectBa MOJIEKyIsIpHOTO U

13 HEMOJIEKYJIIPHOIO CTpOeHMs. Turbl bu6munorexa [IOK
KPUCTAJUIMYECKUX PELIECTOK U CBOMCTBA https://m.edso00.ru/e167635b
BEIIIECTB

14 [TonaTHE O TUCTIEPCHBIX CUCTEMAX. bubnnoreka [JOK
[IpencraBieHue 0 KOJJIOMIHBIX pacTBOpax https://m.edso0.ru/da2c70e4
HcTuHHBIE pacTBOPHI: HACHIIIICHHBIE U

15 HEHACBIIICHHbIE, PACTBOPUMOCTD bubamorera LOK

i > P P - https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatst

16 Crioco0bI BEIpaKEHUST KOHIICHTPAITUU bubnnoreka [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemenue 3a1a4 ¢ UCMONb30BaHUEM MTOHIATUN

17 "MaccoBas 4oJIs pacTBOPEHHOTO BemecTsa" bubmmorexa [OK
\ P P . ’ https://m.edsoo.ru/785e0ab4

MOJIIpHasi KOHIIEHTPaIUs

18 Knaccudukanus 1 HOMEHKIATypa bu6munorexa [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 CuctemaTtuzanusi ¥ 00001eHNEe 3HAHU 110 bubmuorexa [IOK

TEME

https://m.edsoo.ru/8d2c6a3a
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KonTtponbsHas pabora mo temam "CTpoeHue
aroMma. [lepuoanueckunii 3aKOH 1

bu6mmoreka [IOK
20 [leproandeckasi cucreMa XUMHYECKUX
"on https://m.eds00.ru/70a60aa4
snemenToB JI. . Mengeneesa", "Ctpoenue
BeriecTBa. MHoroo0Opasue BemiecTs"”
Knaccudukamnuss XUuMHUIECKUX PEaKINil B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
21 3aK0H COXpaHEHUSI MAaCChI BEIIECTB, 3aKOH bubmorexa [JOK
P ’ https://m.edsoo.ru/6335cdd2
COXpaHEHHs U TPEBPALLCHUS YHEPTUU TIPU
XUMHUYECKHX PeaKIUsIX
29 TemnoBbie 3 PEKTH XUMHUECKUX PEAKITHIA. bubnnoreka [JOK
TepMoXxuMHUUECKUE YypaBHEHHUS https://m.edsoo.ru/d1db86da
23 Boluncnenus o ypaBHEHUsAM XUMHAYECKUX bubnnorexa [IOK
peakMii 1 TEePMOXUMHUYECKUM YPaBHEHUSIM https://m.eds00.ru/87b13954
CKOpOCTh XMMUYECKOHN peakinu, e
24 3aBUCHUMOCTD OT PA3JIMYHBIX (PAaKTOPOB.
Karanus u xaranusatopsl
25 I'oMoreHHbIe U TeTepOreHHbIe PEAKIIUN
[TpakTrueckas padorta Ne 1 mo reme "Bnusaune
26 a3JMYHBIX (DAKTOPOB HA CKOPOCTh bubamorera LOK
P . P " P https://m.edsoo.ru/1facaldl
XMMHUYECKON peaKkIuu
97 OO6paTtuMble ¥ HEOOPATUMBbIE PEAKIIUU. bubnuotexa [IOK
XUMHUYECKOE paBHOBECHUE https://m.eds00.ru/30952f9b
[IpakTrueckas padora Ne 2 o teme "Bnusinue
28 a3JMYHBIX (DAKTOPOB HA TIOJIOKEHUE bubmmorera LOK
P P | https://m.edsoo.ru/3bf34e17
XMMHYECKOI0 PABHOBECHS
29 DnekTponuTHdeckas aucconuanys. CUabHbIC bubnmnoreka [JOK

U ciadbie AIeKTpoauThl. CTeneHb

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



https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf

IIUCCOLUAIIAN

Honnoe npousseaenue Boasl. Cpeaa BOAHBIX

bubnuorexa [IOK

.B i H
30 pactBopoB. Bozopoeiii nokasatens (pH) https://m.edso00.ru/3966ca89
pacTtBopa
31 IMuaponus cosneit. Peakiuu, nmpoTrekaroniue B bubnmoreka [JOK
pacTBOpax 3JIEKTPOJIUTOB https://m.edso0.ru/09d5adbd
[paktuyeckas padota Ne 3 o treme
32 "XUMHUUYECKHE PEAKIIUU B PACTBOPAX bubmmorexa [IOK
P B P P https://m.edso0.ru/2e3daeb0
JIEKTPOIIUTOB
33 OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH. bubnmnoreka [JOK
Baxwnerinme OKUCIUTENN U BOCCTAHOBUTEIIN https://m.eds00.ru/56226060
34 MeTo/ 31IeKTPOHHOTO (3JIEKTOHHO-HOHHOTO) bu6mmoreka [IOK
Oananca https://m.edso0.ru/fb691387
35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIECTB bubamorexa [JOK
TPOIIIS PactBopoB H P B https://m.eds00.ru/93fb97d2
36 Pemenue 3a1au pa3inyHbIX TUTIOB bubmmorexa [JOK
At p https://m.edso0.ru/5a859d16
37 Pemenue 3a1a4 pa3audHBIX THIIOB bubmorexa LIOK
atp https://m.edsoo.ru/5afa265d
38 CuctemaTtuzanusi ¥ 00001IeHNE 3HAHU 110 bubnnoreka [JOK
Teme "XumMudeckue peakuuu” https://m.edso0.ru/c161eb85
Kontponbnas padota no teme "Xumuueckue bubnunorexa [IOK
39
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemeraimnos B Ilepuoguyeckon
CUCTEME XUMHYECKUX s1eMeHToB /1. M. bubmuorexa [IOK
40
MeHnzeneeBa U 0COOCHHOCTH CTPOSHUS UX https://m.edso0.ru/8ca2dcad
aToMoB. du3nyueckre CBONCTBAa HEMETAIIIOB
41 AmutoTponus HEeMETauIoB (Ha IpUMepe bubnuoreka [IOK



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad

KHCIIOPOJia, cepbl, hocdopa u yriaepoia)

https://m.edsoo.ru/ef92c91c

Bogopon: nonyuenue, pusndeckue u

bubnuorexa [IOK

42
XUMUYECKHE CBOMCTBA. [ 'mapuubl https://m.edso00.ru/0aa8f613
l"anoreHsl: HaXOXKACHHUE B MIPUPOJIE, CIIOCOOBI
43 MOJIY4CHHS, PU3HUCCKUE U XUMHYCCKHE bubmorera [JOK
Y‘* ’ https://m.edso00.ru/4e223795
CBOICTBA
l'anorenoBonopoxasl. Baxueriume
44 KHUCIIOPOACOASPIKAIINE COSANHCHHS bubmorera [JOK
pPOACOACpHalt A https://m.edsoo.ru/6b3255e6
rajoreHOB
JlaGopaTopHbIe U IPOMBIIICHHBIE CITOCOOBI
45 MOJIy4eHHs TajgoreHoB. [lpuMenenue bubmorexa HOK
i P . https://m.edso00.ru/6971aca4
rajoreHOB M MX COCAMHCHUI
[Ipaktuueckas padota Ne 4. Permenue
46 SKCIIEpUMEHTAILHBIX 3aJ1a4 110 TEME bubmorera [JOK
" P " 8 https://m.edsoo.ru/8b26fecd
I"amorensr
Kucnopon: mabopatopHbie 1 TPOMBIIIIICHHBIE
47 crocoObl MOJy4YeHus1, pU3nUecKue u bubnnorexa [IOK
xuMmuueckue cBorcta. O30H. [lpumenenue https://m.edsoo.ru/c8abc36a
KHCIIOPOJIa U 030HA
bu6mmoreka [IOK
48 OKCHUIbI U IEPOKCHIBI
A p A https://m.edsoo.ru/5c8816a0
49 Pemenue 3aga4 pa3anyHbIX THIIOB bubmorera [JOK
adp https://m.edsoo.ru/2b6d8b4b
Cepa: HaXOXKJICHUE B IIPUPOJIC, CIIOCOOBI
50 HOJII) CHHS (pnmqecmfe E XUMUYECKHE bubamorera LOK
zlq ’ https://m.edsoo.ru/46afael6
CBOMCTBa
bu6nuorexa [IOK
51 CepoBoaopo, cyab(uabt 1

https://m.edsoo.ru/7c875999
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KI/ICJ'IOpOI[CO,Hep)KaH_[I/Ie COCAUHCHUS CCPBI.

bubmuorexa [IOK

52
Oco0eHHOCTH CBOMCTB CEPHON KHCIIOTHI https://m.edso0.ru/8cfa2548
[paktudeckas pabora Ne 5. Pemenue
53 3KCHEpPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u bubamorera LOK
. p " A p https://m.edsoo.ru/0afb05e4
e€ coeTuHEeHUS
A30T: HaX0XKIEHHUE B IPUPOJIE, CIIOCOODI
o4 10JI eHHa)K(iijqecmfe fl XI[I/IMI/I‘-IGCKI/IC bubamorexa [HOK
Y‘* ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHUAK, HUTPUJIBI
Kucnopoacoaep:xaiue coeiMHeHUs a3oTa. bubnmoreka [JOK
95 . .
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeHeHne a30Ta U €ro COEJMHEHUN. bubnmorexa LIOK
A3zoTHBIE yI0OpeHUs https://m.edso0.ru/129f5059
®docdop: HaxOkKACHHUE B IPUPOJIE, CIIOCOOBI
dop A PHPOA bu6nmoreka LIOK
57 MOJIY4eHHS, PU3HUCCKUE U XUMHUYCCKHE
M https://m.edsoo.ru/9a6b43ec
cBoiictBa. ®ocuasl u pochun
58 Oxcunst hocdopa, hochopcoaepxarime bubnnoreka [JOK
kucnoTsl. Conu pochopHOt KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue pocdopa u ero coeMHEHUH. bubnmnoreka [JOK
®dochopHbie y1oOpeHwHs https://m.edso00.ru/a218070a
[paktuyeckas padora Ne 6. Pemenue
60 3KCHEPUMEHTAIBHBIX 33]a4 110 TeMe "A30T U bubmmorexa [JOK
P g https://m.edso0.ru/8175ac3f
dhochop u ux coenuHEHUS"
VYraepona: HaX0XKIeHHUE B IIPHUPOJIE,
61 annof (f[HHI)Ie MOI[ nugpurka EHPQEISI/IIIGCKI/IG u bubamorexa [OK
P jl 1 https://m.edsoo.ru/1eb19f9e
XMMHYECKHE CBONCTBA, MPUMEHEHHE
62 Okcup yraepoxaa(ll), okeua yrnepona(1V), bubnmoreka [JOK
YTOJIbHASI KUCJIOTA U €€ CONU https://m.edsoo.ru/dba58adf
63 Pemienue 3aga4u pa3nuyHbIX THIIOB bubnuorexa [IOK
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Kpemnwuii: HaxoxaeHNe B IPUPOJIE, CTIOCOOBI

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

bu6mmoreka [IOK

64 nonzfqumI, (u3nuecKne U XUMUYECKUE https://m.edsoo.ru/143558ab
CBOIICTBa
65 Oxcun kpemuusi(1V), kpeMHuEBass KUCIOTA, bubnuorexa [IOK
CHJIMKATBI https://m.edso00.ru/3170e7bl
[IpuMmeHeHne KpeMHUS U €T0 COeAMHEHU. bubmorexa HOK
66 CTeKI10, €ro MOTyHeHHe, B CTEK https://m.edso0.ru/393cdac0
’ ’ https://m.edso0.ru/5823cefb
67 Pemenue 3aaa4 pa3nuyHbIX TUIIOB bubamorera LOK
https://m.edso0.ru/b624f801
68 CucremaTusamus u 00001IeHNEe 3HAHUHT TT0 bubmuorexa [IOK
teme "HemeTansr" https://m.eds00.ru/6e864db5
" " bubnmnoreka [JOK
69 Konrtponsnas padora no teme "Hemetasmisl httos://m.edsoo.ru/d0484cT6
70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI, bubmmorexa [IOK
KOppEeKILIHs OIIHO0K https://m.eds00.ru/2b7e9510
[Tonoxenue metamios B [lepuoauueckoit
71 CUCTEME XUMUYECKUX DJIEMEHTOB. bubnnorexa [IOK
Oco0EHHOCTH CTPOCHUS DJIEKTPOHHBIX https://m.eds00.ru/9839c16¢
000J104eK aTOMOB METAJLIOB
7 OO6mue ¢puznyeckre CBOMCTBA METAIIIOB. bubmuoteka [IOK
[IpuMeHeHne METaUIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
bu6nuorexa [IOK
73 Cnnasel MetaioB. Kopposust MmetasioB httos://m.edso0.ru/42b87263
74 Pemenue 3ana4 pa3nuyHbIX THIIOB bubmmorexa [OK
https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUYECKUN Psijl HANIPSHKEHUN bubmmorexa [IOK
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MeTasuioB. O0IIMe CrIOCOOBI MOTyYEHUS
METAJIJIOB

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

OOmas xapakrepucTika MetaioB |A-rpymrmnsl
[leproanueckoil CUCTEMBI XUMUYECKUX
sneMeHTOB. HaTpuii u kanuii: nomyuyenue,

bu6mmoreka LIOK

76 .
(bu3mvecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/e12c26b3
PUMEHEHHE TIPOCTHIX BEIIECTB U X
COEJIMHEHU I
OOmras xapakrepuctika Meranios HA-
rpynmnsl [leproanueckoi cuctemMbl
77 XAMHYECKHX 3JIEMEHTOB. Maruuii v KaJIbIIdi: bubmuorexa [IOK
noJrydeHue, GU3nIecKnue 1 XUMHUIECKIe https://m.edso0.ru/7c3e49c0
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COeIUHEHUN
78 JKécTkocTh BOABI M CIOCOOBI €€ yCTpaHEHUS bubmorexa HOK
yerp https://m.edsoo.ru/c74bfae9
79 AnroMuHU: onydeHne, Gu3ndeckKue u bubnnoreka [IOK
XUMUYECKHUE CBOWCTBA, IPUMEHECHHE https://m.eds00.ru/0e79b266
AmboTepHbIe CBOICTBA OKCHJIA U TUIPOKCHIA
80 AITIOMUHUS, THAPOKCOKOMILIEKCHI aTFOMUHUS bubmmorexa [IOK
> THAP . https://m.edso0.ru/5d12d318
UX MPUMCHCHHE
81 Pemenue 3aaa4 pa3nuyHbIX TUIIOB
[Ipaktuueckas padota Ne 7. Permenue
bu6nuorexa [IOK
82 IKCIIEPUMEHTAIILHBIX 337124 110 TeME
. \ https://m.edsoo0.ru/27a4af43
MeTaJiTel TJIABHBIX TTOATPYIIT
OOm1ast XxapakTepUCTHKa METAJJIOB TOOOYHBIX
. bubmuorexa [IOK
83 noarpynn (b-rpynmn) I[epuoanueckoit

CHCTEMbI XUMHWYCCKUX 3JICMCHTOB

https://m.edso0.ru/610d7431
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dusnyeckue U XUMUUECKHE CBOMCTBA XpoMma u

bubmuorexa [IOK

84
€ro COeAMHEHUH, X IPUMEHEHHE https://m.edso00.ru/9911bef3
Baxwnerinme coelMHEHNS MapraHiua.
85 IlepMaHTaHaT Kajaus, €0 OKUCIUTEIbHEIE bubmorera [JOK
p“ ’ https://m.eds00.ru/039d69c8
CBOIiCcTBa
dusnueckre U XUMUYECKHE CBOMCTBA XKejle3a
86 U ero coenuueHuii. [lonyuenne u npuMeHeHNE bubmmorexa [OK
a ' v p https://m.edsoo.ru/1b7f8741
CIUIABOB JKeJje3a
87 DuU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U bubnmoreka [JOK
€€ COCIMHEHUH, UX IPUMEHEHHUE https://m.edsoo.ru/2bc0f954
duznyeckre 1 XUMUUYECKHE CBOMCTBA ITMHKA U
88 €ro COeIMHEHHH, UX IPUMEHEHNE buGmorera [IOK
A ’ p ' https://m.edsoo.ru/b1f2beal
IM'uIpoKCOKOMITIIEKCHI IMHKA
[Ipaktuueckas padota Ne 8. Permenue
89 SKCIIEPUMEHTAIIBHBIX 3a1a4 10 TEME bubmmorexa [OK
| P | https://m.edsoo.ru/a6e352ea
MerTasl TOOOYHBIX TTOATPYIIT
90 Perenne 3a1a4 pa3auyHbIX TUIIOB bubmorexa LOK
et p https://m.edso0.ru/a8b83d83
o1 O600meHne u cucTeMaTu3aIus U3y4eHHOTO bu6nuorexa LIOK
Martepuana no teme "Mertamib" https://m.edso0.ru/e91fe975
bub6nuorexa [IOK
92 Kounrpoabsnas padora mo teme "MeTtamisr"
P p https://m.edso0.ru/83f63ea3
AHanu3 pe3yinbTaToB KOHTPOJIBHOMN paboThI, bubnmoreka [JOK
93
KOPPEKIIUs OIIHO0K https://m.edsoo.ru/9ebff2fd
Posne xumun B 00ecrieueHuH yCTOMYNBOTO
94 a3BUTHA deoBedecTBa. IIoHsITHE 0 HAYyYHBIX bubmorexa LOK
p ’ e https://m.edso0.ru/080fe1f0
METOaX MUCCIIENOBAHUS BEIIECTB
95 HayuHble npuHIMIIBI OpraHu3aluu bubmuorexa [JOK
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XHMHYECKOTr0 MPOU3BOJICTBA.
[IpombIIeHHBIE CTIOCOOBI TTOTYICHUS
BaXKHEUIIINX BEICCTB

https://m.edsoo.ru/2e45a44f

XHUMHUYECKOE 3arpsA3HEHHUE OKPYXKAIOIIEH bubmuoreka [IOK
96 1
Cpelbl ¥ €ro MOCIEACTBUS https://m.edsoo.ru/9f11bf51
97 XuMus U 3710poBbe yenoBeka. JlekapcTBeHHbIE 1 bubmmorexa LIOK
CpeacTBa https://m.edso00.ru/a6552721
98 Xumus numu. Pons xumun B ob6ecrieueHun 1 bubmuoreka [IOK
MHUIIEBON 0€30ITaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napgpromepHbie cpecTBa. 1 bubnmnoreka [JOK
briToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTELCTBE. BaxkHelue
100 CTPOUTEILHBIC M KOHCTPYKIIMOHHBIE 1 bubamorera LOK
P PYKH https://m.eds00.ru/61e69003
MaTepuabl
101 CucremaTu3anus ¥ 0000IIeHUE 3HAHHUH 110 1 bubnuorexa [IOK
TEME https://m.edso00.ru/db979c70
102 XuMus B CeNbCKOM X03s1iicTBe. OpraHuueckue 1 bubnnorexa [IOK
Y MUHEpaJIbHBIC YI0OPCHUS https://m.edsoo.ru/fd39587d
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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