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HNOACHUTEJBHAS 3AIIUCKA

Pabouas mporpamma o XMMUHU Ha YPOBHE CpeIHEro olmiero oOpazoBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpedbOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTelbHON porpaMMbl CpEeIHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbIx B DefepanbHOM TOCYIapCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeamera «XuMusi» B 0o0pa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Qdenepanny, peaqu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMblL, U
OCHOBHBIX TookeHH «CTparerud pa3BUTHS BocnuTaHus B Poccuiickoi
Oepnepanuu Ha niepuoa 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST HAa YpOBHE YIIyOJEHHOIO HW3Y4YEHHUs 3aHMMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpas3oBanusi ywammxcs 10-11 kimaccos.
N3yyenne mpeamera, peammsyemMoe B yCIOBUAX aud(epeHInpoBaHHOTO,
npoduiabHOro oOydeHMs, MpU3BaHO oOecrneunTh o0He00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOJUMYIO ISt
ajanTayy UX K OBICTPO MEHSIOIMIUMCS YCIOBUSAM KH3HU B COIUYME, a TAKKE IS
OpOAOJKEHUsT OOY4YEeHHs] B OpraHu3auusax NpoecCHuOHAIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B nporpamme mno XuMHM Ha3Hau€HUE TMpeaMeTa «XUMHsS» TMOJydaeT
NOAPOOHYI0  MHTEPIPETAllMI0 B  COOTBETCTBUM C  OCHOBOMOJIAraroIIMMU
nonoxenusimu  GI'OC COO o B3aUMOOOYCIIOBICHHOCTU IIeJI€H, COAep:KaHus,
pe3yabTaToB OOy4deHUs M TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIECTENHECTBOM TOMY SIBJISIIOTCSA CJENYIOLIME BBIMOJIHSEMbIE MPOrpaMMOM IO
XUMUU QYHKIIAN:

o uHPOPMAIMOHHO-METOANYECKAs, pealu3alysl KOTOpOM oOecrednBaer
MOJIyYeHHE NPEJICTABICHUs O MeNAX, COAepKaHWHU, OOIIeH cTpaTeruu
o0y4YeHHMsI, BOCTIUTAHUS U Pa3BUTHS 00YUaIOUIUXCS CPEACTBAMU IIPEAMETA,
M3y4aeMOro B paMKaX KOHKPETHOTO MPOQHIIs;

e OpraHM3alMOHHO-TUIAHUPYIOLLIAs, KOTOpas pen1ycMaTpUBaET
OIpe/ielIeHHEe: TMPUHLUIOB CTPYKTYpUPOBAHUS U TOCIIENOBATEIbHOCTU
U3y4eHHUs y4eOHOro marepuaina, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0I0B K (hOPMHUPOBAHHUIO COAEPIKATEITBbHON OCHOBBI
KOHTPOJISI M OLEHKH O0pa30oBaTENbHBIX JOCTHKEHHM OOydYarolMuXcs B
paMKax HWTOroBOM arrecTalid B (OpME EIUHOr0 TOCYJapCTBEHHOTO
HK3aMEHA M0 XUMHUH.

[Tporpamma aJis yriyOaEHHOTO U3YUEHUS XUMUH:



e YCTAaHABJIMBAECT MHBAPUAHTHOE NPEAMETHOE COJAEp)KaHHE, 00s3aTeIbHOE
JUIST W3Y4YEHUST B paMKax OTACIbHBIX MpOQUiIeH, mperycMaTpuBaeT
pacrpeenieHue U CTPYKTYpUpOBaHUE €ro Mo KjiaccaM, OCHOBHBIM
CoJiepKaTeIbHbIM JIUHUSIM/pa3fiefiaM Kypca;

e JaT MPUMEPHOE pacrpeesieHue y4eOHOrO BPEMEHH, PEKOMEH]IyeMOIo
JUISl U3YYEHUS OTIEIbHBIX TEM;

e TMpemyiaraeT TMPUMEPHYIO TIOCIEAOBATEIBHOCTh HW3Y4YEHUS y4eOHOTO
Marepuaga ¢ Y4ETOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e J1a€T METOJUYECKYI0 MHTEPIPETALUIO LENEN U 3a]a4 U3YYEHUs MpeaMeTa
Ha yIIIyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKHU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IPOrpPaMMBbl CpEeIHETOo o011ero o0Opa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TaKXKE€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENbHBIX JACHCTBUM  0OOydaromierocs IO OCBOCHHIO
COJIEp KaHMsI TIPEeMETA.

[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 (MHBAapUAHTHOM) COCTABIISIIONIEH COJEp:KaHUs y4eOHOTo mpeamera
«XuMus» OCTa€TCsi BO3MOXKHOCTh BBIOOpa €ro BapHUAaTUBHOW COCTABIISIONIEH,
KOTOpasi JIOJDKHA OMpPEAENISIThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduss 00yyeHusl.

B coorBercTBUM ¢ KoHUeNTyaldbHbIMH TodoxeHusmMu PIrOC COO o
HAa3HAYCHUU TIPEAMETOB ©0a30BOro H YriIyOJEHHOrO YpOBHEH B CHCTEME
muddepeHIMpoBaHHOTO O0yYEHHS Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUS
XUMHUSI Ha YpOBHE YIJYOJEHHOrO U3Yy4YEHHUs HampaBlIieH Ha peaju3aluio
NPEEeMCTBEHHOCTH €  MOCIEAYIOUIUM  JTAaloOM  MOJYYEHUS  XUMHUYECKOIro
o0pa3oBaHUs B paMKaxXx M3Y4YEHUS CIEUHAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX UCIUIUIMH B By3aX U OpraHu3alMsIX CPeIHEro npodeccuoHaIbHOTO
oOpa3zoBaHus. B 9Toll cBsI3M M3ydeHHUE MpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HAa  paclIUpeHue W  yriayOJeHue TEOpPEeTUYECKOH U
MPaKTUYECKON MOATOTOBKU OOYYarOUIUXCs, BHIOPABIIUX OMpEeAeIEHHbIN MTpoduiib
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
dbenepanpbHOl 00pa30BaTEIBHOM IIPOrpaMMBl CPEIHETO OO0IIero 00pa3oBaHUs
u3ydeHue Tmpeamera «XUMHUS» OPUEHTHUPOBAHO TaKKe Ha pelIeHue 3aaay



BOCIIUTAHUS M COILMAJILHOTO PAa3BHTHS OOYyYaromuxcs, Ha (GOpMUPOBAHUE Y HUX
OOIIEHHTEINIEKTYaJbHBIX YMEHHM, YMEHHUI palMoHalM3aluil 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 moaxo/10B K 0TOOPY U CTPYKTYpPHOUH
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 cozaepxxaHusd KypcoB «Opranmyeckas xumus» ©u «O0mas u
HEOpraHWYECKass XHUMHs» COCTaBIISICT COBOKYITHOCTh TPEIMETHBIX 3HAHUH U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs MpeaMera. DTa cCUcTema
3HAHUM TMOJy4YaeT ONpeneIEHHOE TEOPETHUECKOe OTOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIIHI 00BEM  (PaKTOIOTHUECKOTO
maTepuana. Tak, Ha yriyOJI€HHOM YypOBHE H3Yy4Y€HHUs MpeaMeTra oOecredeHa
BO3MOKHOCTh 3HAUUTEIBHOTO YBENUWYEHUS O0BbEMA 3HAHUH O XUMHYECKUX
AJIEeMEHTaX U CBOMCTBAaX UX COCAWHEHUN HAa OCHOBE PACIIMPEHUS U yriayOieHUs
NIPEICTABIICHUN O CTPOCHHH BEIECTBA, XUMUYECKON CBSI3M U 3aKOHOMEPHOCTSX
NIPOTEKAHMS PEaKIUi, pacCCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMUYECKOH KHHETHKHU
U TepmoauHamuku. W3yueHue mnepuoamueckoro 3akoHa u Ilepuogmueckoit
CUCTEMBI ~ XHMHYECKHMX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX TPEACTABICHUSIX O CTPOCHUHM aTOMa. XHUMHUYECKasl 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 PACIIIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMUU MPU PACCMOTPEHUH PEAKIMOHHON CIOCOOHOCTHU
COCJIMHEHUI ynelnsieTca 0co00e BHUMaHKE BompocaM 00 AJIEKTPOHHBIX dddekrax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIni.

Ocoboe 3HaueHWE WMEET TO, YTO Ha COIEpKAHUE KypCOB XHUMHH
yrayOaE€HHOTO YPOBHS U3YyUYEHHUS JIJIs1 KJIIACCOB OIpPEAeIEHHOro Npouist (TJaBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JOMOJHEHHH K oOIel cucreme
NIPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TpeaMeThl. Tak, HampuMmep,
B COJICp)KaHUM MpEIMeTa ISl KJIACCOB XUMUKO-(PU3UYECKOro npoduis O0oJbiioe
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 mpoduist OOoNbIINKA yAeTbHBIA BeCc OyleT MMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpenocTaBisieTCs  BO3MOXHOCTh — JJisi  Oosee
OOCTOATEIBHOI'O  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBbl, B COCTaB KOTOpPOM BXOAST, K MpHUMEpPYy, TaKue
CTPYKTYPHBbIE€ KOMIIOHEHTBI, KaK JUIUAbL, OEIKH, YIJIEBOJbI, HYKJIEHHOBbIE
KUCHOTHl U Apyrue. [Ipm 3ToM 3HaHUS O cOCTaBe M CBOMCTBAaX MpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM [UJIi W3YyYEHHS
CYIIHOCTH TPOIECCOB (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
uHpopMaTHKa» U «Pycckuil 3bIK U JIUTEpATypay.

[Ipn u3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIYyOJEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpelHero oduiero odpazoBanus (Ha 0a30BOM
YPOBHE), 3a7a4yeil NepBOCTENEHHOW 3HAYUMOCTH SIBISETCS (POPMHUPOBAHUE OCHOB
HayKM XUMHUHU Kak O00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, IPAaKTHYECKOM
NEATENbHOCTH YEJI0BEKA U OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE M3YyYEHHs] 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
YCTOMYMBOI'O  pa3BUTHs  YEJIOBEYECTBA: B  PEIIEHUU  IpoOsieM
HKOJIOTMYECKOM, SHEPTeTUYECKON M MUIEBOM 0€30IacHOCTH, B Pa3BUTHUU
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 U PUPOIHOMN CPELE;

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



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

dhopmMupoBaHue y o0ydJaromuxcs OCO3HAHHOTO MOHUMAaHMUSI
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUN 71 OOBACHEHUS
KJIFOUEBBIX MJIEM W MpOoOJEM COBPEMEHHOW XUMHH, JJisl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJIICHUW, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PAMOTHOT'O PEIICHUS MPOOIeM, 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  TpEeACTaBICHHM O  HaydyHbIX  METOJaX  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
(GYHKIMA TEIOCTHONW CHCTEMBI CPEIHEro oO0Imero oOpa3oBaHHS TPHU H3YUECHUH
npenMera «XuMUA» Ha yIIYOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
NpUOOpETAIOT TaKUE LIETHN U 3a/1a4H, KaK:

BOCIIMTaHUE YOEXKIEHHOCTH B II03HABAEMOCTH SIBIICHUH IPUPOIBI,
YB@KEHHUS K IIPOLECCY TBOPYECTBA B O00JaCTH TEOPETHYCCKUX U
HMPUKJIAJAHBIX HMCCIICOBAHUNA B XHMHH, (DOPMHUPOBAHHE MHMPOBO33PCHHS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYCHHMIO M IIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIMTAHHIO  HAa  OCHOBE  YCBOCHHS
00111eUeIOBEYECKHUX IIEHHOCTEMH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUYCCKUX
CIOCOOHOCTEH OO0yJaronuxcs, (GOpMHpOBAaHHE y HHX CO3HATEIBHOIO
OTHOIIEHUS K CaMOOOPa30BaHHIO M HEMPEPHIBHOMY O00Opa30oBaHHIO Kak
YCIIOBHUIO YCIEITHON NTPO(heCCHOHATLHOM M 00IIECTBEHHOH JesTEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M IOTPEOHOCTH B
3JI0pOBOM 00pa3e KH3HH;

dbopMHpOBaHWE YMEHHH M HABBIKOB Pa3yMHOI'O IIPHUPOIOIOIH30BAHHUS,
pa3BUTHE KOJOTUICCKOM KYIbTYPHhI, TPHOOPETEHUE OIbITa OOIIECTBEHHO-
ITOJIE3HOM DKOJIOTMUECKOM IEATEILHOCTH.

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

OPI'AHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYeCKON XMMUHM.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BasleHTHblE BO3MOXHOCTM aToma yriepojaa. XHUMHYECKas CBA3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl THOpUAM3aLMM aTOMHBIX opOuTanei
yriepoaa. MexaHu3Mbl 0Opa3oBaHUsI KOBAJICHTHOU CBsI3U (OOMEHHBIN U IOHOPHO-
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 coeauHeHuii A.M. byrmnepoBa wu
COBPEMEHHBIE TIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COelMHEHUH. MoneKkyaspHble M  CTPYKTYpHbIE  (DOpPMYIIBI.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTas, COKpaliEHHas,
ckenerHas. M3omepusi. Buubl u3zomepuu: CTpyKTypHasi, NpPOCTPAHCTBEHHAs.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U MEe30MEpHBIN 3 (HEKTHI).

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

Oco0OeHHOCTH W KJaccu(UKalus OpraHuyeckux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BELIECTB M HUX IPEBpaIlCHMIA:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, OMbITHl IO NPEBPALIECHUIO OPraHUYECKHX BEIIECTB MpPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHWE W TOPEHHE), KOHCTPYUPOBAHHE MOJENIEH MOJEKYI
OpPraHUYECKHUX BEILECTB.

YrieBoaopoasl.

Ankanbl. 'oMmonoruueckuii psijy ankaHoB, ooOmas Gopmyiia, HOMEHKIATypa H
M30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI 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 PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHMSI M XMMMYECKHX CBOMCTB MaiblX (UMKJIONPONAaH, IHUKIOO0yTaH) U
OOBIYHBIX (LIUKJIONEHTaH, ITUKIOreKcaH) IUKIoaakaHoB. CHocoObl MONy4YeHHs U
NPUMEHEHUE [IUKI0ATKAHOB.

Ankenbl. ["'omosiorudeckuil psii ajJikeHoB, o0miast ¢hopmylsia, HOMEHKJIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYl alKEeHOB, SP’-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoga, o- U m-cBsi3u. CTpyKTypHas U
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @DU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOCAUHEHHUS, 3aMEIICHUS B O-TIOJIOKECHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KauecTBeHHbIe peakiny Ha BOMHYIO CBsi3b. CrIOCOOBI MOMYYEHHUS U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukaius agkaaueHoB (CONpsKEHHbIC, U30JIUPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTHU AJIEKTPOHHOI'O CTPOEHUS U XMMHUUYECKHUX CBOMCTB
CONPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenuuenune. Ilommumepusanus
CONpsKEHHBIX JUeHOB. CrocoObl MOMy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psj alkuHOB, 001as ¢popMyina, HOMEHKIATypa U
U30MepUsl. DNEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneit yriepona. dusmyeckue CBOWCTBA AJIKWHOB.
XYUMHUYECKHE  CBOMCTBA:  pEaKUMW  NPUCOCAUHEHUs,  JUMEpU3alud U
TpUMEpHU3aluH, OKUCIeHNA. KUCIOTHBIE CBOMCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiK Ha TPOHHYIO CBA3b. CIOCOOBI OTydeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yrieBoaopoasl (apenbl). ['omomoruyeckuii psii apeHOB,
oOmrast popMyia, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKYyJbl OeH3oma. DU3nMYecKre CBOICTBA apeHOB. XUMUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJIHOM PpAJIMKaJe, PEaKUUW NPUCOCIUHEHUS, OKUCIEHUE TOMOJOrOB
oenzona. I[lpencraBienne 00 OpPUEHTUPYIOIIEM JEHUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKWIbHBIX pPaJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIBHOM, aMHHO- WM HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHoCTH
XUMHUYECKUX CBOMCTB ctupona. [lomumepuzanus ctupona. CrnocoObl mogydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOJIOB.

[Tpupoausiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HeTh U €€ mpoucxoxaeHue.
Kamennslit yronp U npoaykTsl ero nepepadorku. CrnocoObl nepepadboTku HeQTu:



MEePEroHKa, KPEKUHT (TEPMUYECKUM, KATAIUTHYECKUM), PUPOPMHUHT, TUPOJIU3.
[IponykTel mepepaboTku HEDTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas CBsI3b MEXKY Pa3IMYHBIMU KJIaCCAaMU YTJIEBOAOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelIeHus TajJoreHa Ha TUJIPOKCOrPYINy, HUTPOrPyNny, IHAHOTPYIIY,
amuHorpynmy. JlelicTBME€ Ha TaJOreHIPOM3BOAHBIE BOJHOIO W CIMPTOBOTO
pactBopa ménoun. B3zauMojeicTBUEe OUTajioreHalKaHOB C MAarHUEeM M IIMHKOM.
[TonsiTue 0 METaJITIOOPTaHUYECKUX COEIMHECHUSX. Hcnonp3oBanue
raJOreHIPOU3BOIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHMKE W TIPU CHHTE3E
OPTraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEIIECTB W HX NPEBpallCHUN:
u3y4yeHrue (PU3MUYECKUX CBOUCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakIuii yriieBOJAOpPOAOB Pa3IMYHBIX KiaccoB (oOeciiBeurBaHUE OpPOMHON WIIH
WOJHON BOJIbI, pacTBOpa IE€pMaHraHaTa Kajusi, B3aUMOJICHCTBUE alleTWJIEHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApyKEHHE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3y4YEHHE €ro CBOWMCTB, O3HaKOMJIeHHE C KoyuieKiusaMu «HedTb» u «Yromby, ¢
oOpasmaMu IuUTacTMacc, KaydyKOB HM PE3WHBI, MOJCIUPOBAHHE MOJIEKYJ
YTJIEBOJIOPOJIOB U rajOT €HIPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kuciaopoaconep:xaiye opranHn4ecKue coeTuHeHus.

[IpenensHbie omgHOoaTOMHBIE CcnUpTH. CTpoeHHME MOJeKyl (Ha MpuUMepe
METaHOJla M JTaHona). ['omonormueckuit psma, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa ©  kiaccudukanua. Duznueckue CBONCTBA  IPEACNIbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XUMHUYECKUE CBOWMCTBA: pEAaKIMK 3aMEUICHMs, JeTUJparaldd, OKHUCIIEHUS,
B3aUMOJICICTBME C  OpPraHUYECKMMH U  HEOPraHWYEeCKMMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrnocoObl MOMYyYEeHHS M NPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢upsl, HOMEeHKIaTypa U n3oMepusa. OCOOEHHOCTH (HU3UYECKUX U
XAMHUYECKHX CBOMCTB.

MHOroaToMHbI€ CIUPTHI — STWICHIVIMKOAb W TriulepuH. Ddusznueckue u
XMMHMYECKUE CBOMCTBA: PEAKIIMHU 3aMEIIECHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHMYECKUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peakldsd Ha MHOTOAaTOMHBIE
criupthl. [IpencraBieHue o mMexaHu3Me peakiuil HYKIeO(QWIbHOrO 3aMelleHUSI.
JletictBe Ha opranu3M dYenoBeka. CrocoObl TMOJy4YeHUS W TNPUMEHEHHUE
MHOT'0OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYIINbI U
OeH3oapHOrO sjapa. duszmdeckue cBoiicTBa (peHosa. OCOOCHHOCTH XUMHUYECKUX



cBorictB (penosa. KauectBeHHbie peakuuu Ha (eHon. TokcuyHOCTh (eHoa.
CrniocoOb! monydenust v npuMenenue penona. denondpopmanpaeruinas cMoia.

KapOonunbHbie COeTMHEHHS] — albJETHJIbl U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpymnmbl. ['oMonornyeckue psijpl aabAErUJI0B U KETOHOB, oOmIas
dbopmyna, uzoMepus U HOMEHKJaTtypa. DuU3MUEecKHe CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHE CBOMCTBA  ajbJE€TUJIOB W  KETOHOB:  PEaKUUH
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
Cnoco0bl mONy4eHUs: ¥ MPUMEHEHUE aIbJErUI0B U KETOHOB.

OIHOOCHOBHBIE TMpe/eIbHbIe KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIIaTypa. Pu3nyeckue cBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOMOpOAHBIE CBS3U MEKITY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCJIOTHBIC CBOMCTRA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHOroodpasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HENPEEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencrtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, NAJIbBMUTHHOBAsS, OJEHUHOBAS, .JUHOJEBAS,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢pupbl. ['oMonoruueckuit psan, obuas ¢opmysna, HU3OMEPHS H
HOMEHKJIarypa. Du3znueckue M XHMMHYECKHE CBOWCTBA: THAPOJIU3 B KHCIOW U
HIECTIOYHOU Cpee.

XKupsl. Ctpoenue, puU3nNUecKue U XMMUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCJION U 1IesI09HOoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIUX OCTATKU
HEIpEAEIbHBIX JKUPHBIX KACIOT. JKupsl B ipupoze.

MpbI1a KaK COTM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ICHCTBHE.

OOuras xapakTepucTuka yriaeBojoB. Knaccudukanus yrieBonos (MOHO-, qu-
U mnojucaxapuabel). MoHOcaxapulbl: TJIOKO3a, (pPYKTO3a, rajmakro3a, pubosa,
ne3okcupu6o3a. dusnueckue CBOMCTBA U HaxOXkaeHHe B npupoae. DoTocuHTes.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJIETUIHOU
TPy, CIOUPTOBOE M MOJOUYHOKHCIOE OpokeHue. [IpumeHeHue TIIIOKO3BI, €€
3HAYCHUE B KU3ZHEAECATEIBHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakTo3a. BoccraHaBnuBaromye U HEBOCCTaHABIMBAKOLIKUE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npupojae u npuMmeHenue. [lonucaxapuapl: kpaxmann,
IVIMKOTEH W 1ewnono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOT€Ha |
HEeUIt0I03bl.  PU3MYECKUME CBOMCTBA Kpaxmana MW UEUIIOJI03bl. XHUMHUYECKHE
CBOMCTBA KpaxMalla: THAPOJINA3, KAYECTBEHHAs] pEaKkuus C HMOAOM. XHMHUYECKHE
CBOMCTBA IIEJUTIOJIO3BI: TUAPOJIU3, MoydeHue 3(upoB 1emiono3sl. [loustue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEIIECTB W HMX IPEBpallCHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B aJIbJIETU] HAa PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kajivsi (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJETUAbl (C THIAPOKCUIOM
muammuncepebpa(l) u  rugpokcupom  menu(ll)), peakuus ramiepuHa ¢
ruapokcuaom Menu(ll), xumuuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTBHI,
B3aUMOJICHCTBHUE pacTBOpa TJIIOKO3bI ¢ rungpokcugoM meau(ll), B3aumosnerictrue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1mo TeMaMm «CrhupThl U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A30TcoAep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Knaccudukaius aMUHOB:
anudaTuyeckue M apoMATHUYECKHUE; TEepPBUYHbIC, BTOPUYHbIE M TPETHUUYHBIE.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBA. XMMHUYECKOE CBOWMCTBA aMn(PaTHUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHCTBUE MNEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTE]Ib aMUHOB apomaTudeckoro psana. CrTpoeHue
aHuiauHa. B3anMHOeE BiMsIHUME TPYIN aTOMOB B MoJIeKyJsie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
NOJTy4YEeHUs] M TNpUMEHeHue anudarnyeckux aMuHOB. [lonmyueHue aHwiIMHA U3
HUTPOOEH30A.

Amunokucnorel. HomeHnknarypa u uzomepus. OTaenbHbIE MPEACTABUTENN O
AMUHOKHUCJIOT: TJIMIUH, aJdaHuH. @Ou3nueckue CBOWCTBA aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHUI, peakius TMOJUKOHICHCAIUA, O0pa3oBaHWE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak mnpuponaHble noauMmepsl. llepBuyHas, BTOpUYHAs W TpPETUYHAs
CTpYKTypa OenkoB. XUMHUYECKHE CBOHCTBa OENKOB: THUAPOJIH3, JCHATYpAaIHs,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCMEPUMEHTAIbHBIE METOJbl W3YUEHHS] BEIIECTB U HX NPEBpallCHUN:
pacTBopeHHe O€lIKOB B BOJE, JIeHATypalus OENKOB NMpPU HArpeBaHUU, IBETHHIC
peakuuu Ha O€NKHM, peHIeHHEe OHKCIEPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TCcoaepKalue OpPraHWYECKUE  COCOUHEHHS» U «Pacno3naBanue
OpPraHUYECKUX COCTUHEHUI».

BricokoMoieKyIsIpHbIE COCUHEHMS .

OCHOBHbBIE MOHATUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINU, CPEAHSS MOJICKYIISIpHAs



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

[Tonumepubie Matepuansl. I[lmactmacchl (TIOJHUATUIICH, TOJTUIPONUIIEH,
NOJIMBUHUIIXJIOPU,  TOJUCTUPOJ, TMOJIUMETUIMETAKpWIaAT, MOJUKApOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

DacToOMepHI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4qyKu
(OyTamMeHOBBIHN, XJIOPONPEHOBBIN, U30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIOMOK, IEPCTh, MIEIK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KallpOH U JIABCAH).

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AIEKTPOIIPOBOIAIINE TTOIUMEPHI, OMOpa3araeMble TOTUMEPHI).

OKCIEPUMEHTAIbHBIE METOJIbl H3YUEHMSI BEIIECTB W MX IPEBpaIlCHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKoB, pEIlEHHE ODKCIEePUMEHTANIbHBIX 3aJau 1o Teme «Pacro3HaBanue
MJIaCTMACC U BOJIOKOH.

PacuérHnbie 3anaumn.

Haxoxxnenue MoJekysipHOH (QOpMyINibl OpPraHUYeCKOro COEIMHEHHUS IO
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOIAIIMX B €ro COCTaB, HAXOXKICHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs Mo Macce (00BEMY)
MPOJIYKTOB CTOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOMYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHMUYECKOrO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WJIM CIIOCOOOB
MOJIyYEHHUSI, OMpPEACIICHUE JIOJU BBIXOJa MPOAYKTa pPEaKIUU OT TEOPETUUECKHU
BO3MO>KHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kmacce oOCyIIEeCTBISIETCS 4YEpe3 HCIOIb30BaHUME KaK OOIIMUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, Tak M TOHSATHH, NPHUHATBIX B OTAEIBHBIX HpeaMeTax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHWE, HAYIHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJW3, CHUHTE3, Kiaccudukanus, HaOIIOJEHUE, HU3MEpPECHHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

dusznka: Marepus, aroM, DOJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM, AarperaTHoe COCTOSTHUE
BEIeCTBa, (DU3MYECKUE BEIUYUHBI, €IUHUIBI H3MEPEHUs, CKOPOCTh, SHEPrus,
Mmacca.

buomorus: kimerka, opraHum3M, JKOocHUcTeMma, Ouocdepa, Meraboausm,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



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

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

TexHomorusi: mNHIEBBIE MPOMYKTH, OCHOBBI PAIMOHAIBHOTO THTAHWUS,
MOTOIIINE CPEICTBA, MaTEPHAIIBI M3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sjaep. XUMHUYECKUM 3ieMeHT. M3oTtonbl. CTpoeHue
AJICKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC YHCJIA. DHEPreTHUYECKHUE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudpukanusa XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dIIGKTPOHOB TIO AaTOMHBIM — OpPOHTAJISIM.
DJIeKTPOHHBIE KOH(PUTYpAIIMM aTOMOB 3JIEMEHTOB MEPBOr0—4eTBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(MUTYpAIIUU HOHOB.
DIIEKTPOOTPHUIATEIIBHOCTD.

[Tepuonnueckuit 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX AJIEMEHTOB
J.N. Menneneea. CBsizb nmepuoanyeckoro 3akoHa u llepuoguueckoit cucTemsl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMHU
MPOCTBIX H CJHOXHBIX BEMIECTB IO TpylmaM ¢ M[epuoaaM. 3HA4YEHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XuMHYECKasi CBsA3b. BHAbl XUMHYECKONM CBS3U: KOBaJCHTHAs, MOHHAas,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEpPrus U JiuHa cBA3U. [[oIsIpHOCTH, HATPABIEHHOCTH U
HACBHIIIAEMOCTh KOBAJEHTHOW CBs3U. KparHeie cBsizu. BomoponHas CBA3b.
MexMoneKyIsIpHbIE B3aUMOJICUCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOKHOCTHM aTOMOB. C(CBSA3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MPUMEPE COCTUHECHUI
3JIEMEHTOB BTOPOTO TIEpHOa).

[IpencrapiieHre 0 KOMIUIEKCHBIX coeMHEHUsX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILUTIEKCOOOpa3oBaTeib, JUTraHAbl. 3HAUYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHsATHE O KOOPIMHALIMOHHON XUMUHU.

BemecrBa  MONEKYJIApHOTO UM HEMOJEKYJSIPHOTO  CTPOEHHUsA.  THIIBI
KPUCTAINTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o mucnepcHeix cucremax. Mctunueie pactBopsl. [Ipencrasienue o
KOJUTOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBas JI0JI1 BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHLEHTpauus. HacellenHsie u
HEHACBIIIEHHBIEC PACTBOPBI, PACTBOPUMOCTb. KpHcTamioruaparsl.



Knaccudukaiys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUAIIbHBIC
HA3BaHUA OTJEIbHBIX NIPEICTABUTENICH HEOPTAaHUUECKHUX BEIIECTB.

Knaccudukanms XuMuueckux peakiuii B HEOPraHWYECKOW M OpraHu4YeCcKOM
XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB; 3aKOH COXPAHEHUS U MpEBpallleHUs
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie d3POEKThl XUMUYECKUX PEaKIU.
TepmoxuMuyeckre ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peaKInu, €€ 3aBUCUMOCTh OT Pa3jIUYHbBIX (PaKTOPOB.
['omoreHHbie U reTeporeHHbie peakiuu. Katanus u kaTaau3aTopsl.

OOGpaTtuMble 1 HeOOpaTUMbIEC peaklMu. XUMHUYECKoe paBHOBecue. KoHcTanTa
XUMUYECKOro paBHOBecUsl. DaKTOpbl, BIUSIONIME HAa MOJ0KEHUE XUMHUYECKOIO
paBHOBECHSI: TEMIIEpATypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

Onektponutuyeckass auccouuanus. CuiibHble U claOble 3JIEKTPOJIMTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
nienounas. Bomopoausiit mokazarens (PH) pactBopa. I'maponus comeit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHS.
Okucnutenb W BOCCTaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelimme OKUCAUTENM W BOCCTAHOBUTENU. MeTon 3JIEKTpOHHOro OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIUIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3lioKEHUE TMEPOKCUAa BOJAOPOJAa B NPUCYTCTBUU KaTalu3aTopa, MOJEIH
KPUCTAINTMYECKUX PEIIETOK, TPOBEJICHUE PEeaKIMii HOHHOTO 0OMEHA, OTpeeieHIe
Cpelbl PacTBOPOB C TMOMOIIBI HWHJIAMKATOPOB, M3YYEHUE BIIMSHUSA Pa3TUIHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM peaKIMu M TMOJIOKEHUE XUMHYECKOTrO
PaBHOBECHSI.

Heoprannyeckasi Xumusl.

[Tonoxenne HemertamioB B Ilepuoanmdeckoil cuUCTEME XHUMHUYECKHUX
anemeHtoB J[.M. MeHnpeneeBa u 0cOOEHHOCTH CTpoeHusl ux atomoB. duznueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAIJIOB (HA MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yrieposa).

Bonopon. Ilonydenue, ¢pu3nueckre M XUMUYECKHE CBOMCTBA: PEAKIMHU C
MEeTajulaMd W HEMETajulaMd, BOCCTAHOBUTENbHbIE CBOWCTBA. [wapunbl.
TomIuBHBIE 3JIEMEHTHI.

lNanorensl. Haxoxnenue B mpupoje, crnocoObl moiaydeHus, GU3ndecKue U
XUMUYECKUE CBOWCTBA. ['amoreHoBogopoAbl. BaxHeline KUCIopoacoaepKallne
COEJIMHEHUS TaJoreHoB. JlabopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI MONTYYECHHS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI TOJTYYEHUS
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 uUX coilid. OCOOEHHOCTH CBOMCTB
CEepHOU KUCTOTHIL. [IpuMeHeHue ceprl U €€ COeTUHEHHUI.

A30T. HaxoxneHue B TMpuUpoje, CHOCOObI TMONy4YeHUs, (PU3NUECKUE U
XMMHYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHCIJIOTHI M UX cot. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpumMeHeHue a3zora
U €r0 COCIMHEHUN. A30THBIE Y10OpEHUSI.

®docdop. Haxoxnaenue B mpupoje, CrnocoObl MONydeHUs, (PU3UUECKUE U
xumMuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucnora u e€ comu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya00peHus.

Yraepon, HaxoXIeHHE B TOpUpOJE. AJIIOTPOIHbIE  MOAUDUKAIIMH.
duznyeckrue W XUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcun yriepona(ll), oxkcun yranepona(lV), yrompHas kucimora u e€
coiu. AKTHBUPOBAHHBIA yroib, ajgcopOuus. DyaepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. [IpuMeHeHne MPOCThIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOJOM, U €T0
COE€IMHEHUH.

Kpemunii. Haxoxnenue B mpupome, CrocoObl MOMydeHHs, (U3NYECKHE U
xumuueckue cporctBa. Oxcun kpemuusA(lV), kpeMHUEBas KHUCIOTA, CUIJIMKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKs10, ero nojydeHue, BUIbl CTEKIIA.

[Tonoxenne MeraioB B Ilepuoandeckoid cucTeMe XUMUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
dusnueckue cBoicTBa MeTaioB. [IpuMeHeHWe MeTaluioB B OBITY W TEXHUKE.
CmuiaBel METANIIOB.

DNEKTPOXUMHUUYECKUN psJl  HampsokeHuid  MmeTtamioB.  OOmme  crocoOsbl
MOJIyYEHUS METaJJIOB: TUAPOMETAILTYPTHUs, MUPOMETAILTYPIus,
anektpomeramnyprus. Ilonarue o koppos3un metamioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

O6mas xapakrepuctuka metamioB |A-rpynmnel [lepuonnueckoid cucTEMBI
XUMUYECKUX 7dJieMeHTOB. Harpuii wu kanuii: nomnydeHue, ¢GU3UYECKHE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHHUIM.

O6mias xapakrepuctuka meraioB |IA-rpynmer I[leprogudyeckoit cucTemsl
XUMUYECKUX OAJIEMEHTOB. Maruuii W KaJblMidi: TONy4eHHe, (U3HUYECKHEe U
XUMUYECKUE CBOMCTBa, NMPUMEHEHHWE IMPOCThIX BEUIECTB M HX COEAUHEHUHU.
XKécTkocTh BOBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJIOMUHUN: TIOTy4yeHue, (U3NYECKUe U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIECTBA M €ro coeauHeHuil. AmdoTrepHble CBOWCTBa OKCHAA U
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
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u guxpomarsl, HX
OKHCIUTENbHbIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

OU3NYECKUE U XHUMHUYECKME CBOMCTBA MapraHila M €ro COECIUHEHHUM.
Baxmneiimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranua(VIl). [lepmanranat kanausi, €ero OKMCIUTEIbHBIE 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.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeIU U €€ coeaquHeHui. [lonyuenue n
MPUMEHEHHUE MEU U €€ COeTMHEHUM.

[uuk: momydeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBAa. AMQOTEpHbIE
CBOWMCTBA OKCHJIa U THUJIPOKCHJIA [IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [IpruMenenue
IIMHKA U €T0 COCTMHEHUIL.

OKCIEpUMEHTAIbHBIE METOJbI W3YUCHHS BEIIECTB W HX IIPEBpallcHUM:
u3ydeHre oO0pa3lloB HEMETaJUIOB, rOpeHue cepwl, gocdopa, xene3a, MarHus B
KHCIIOpPOJIe, H3y4Y€HUE KOJUIeKIuu «MeTamibl W CIUIaBbl», B3aUMOJCHCTBUE
HICJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOYKHO HCIIOJIL30BaHUE
BUJIEOMATEpPUATIOB), B3aMMOJICHCTBHE IIMHKA M JKejie3a C PacTBOPaMM KHUCJIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATHOH BOAOPOA
U KaTUOHBI METAJUIOB, B3aUMOJECHCTBHE THAPOKCUIOB ATIOMUHUSA M IMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pEelIeHrEe SKCIEPUMEHTANBHBIX 3a/lad 10 TeMaM
«[anorens», «Cepa u e€ coequHeHus», «A30T U Gochop U UX COCAMHEHUS»,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHun yCTOMUMBOIO pa3BUTHUs yenoBedecTBa. [lonstue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUIHNBI OpraHu3aluu XUMHUYECKOro IPOU3BOACTBA. [IpoMbliiieHHbIE
CrocoObl MONYYEHHUSI BaXXHEUIIIUX BEIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKA,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbITIIEHHBIE CITOCOOBI MOMYYEHUS METAVIOB U
CIUIaBOB. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpElbl U €ro MOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumusg © 310poBbe uenoBeka. JlekapcTtBenHble cpeactsa. [IpaBuiia
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN 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 IOBCEAHEBHOMN
KU3ZHU.

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

XuUMHS B CENTbCKOM X03siicTBE. OpraHuecKue U MUHEpaJIbHbIE YI00pECHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUabl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuansl a1 anekTpoHuKd. HaHoTexHOnornm.

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUM, €CIU OJHO W3
BEIIECTB MMEET MNpHUMECH, Macchl (00BbEMA, KOJIHMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuM, €CIM OJHO M3 BEIIECTB JaHO B BHJE pPACTBOpPa C ONPEACIEHHOU
MAacCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JIOJA W MOJSPHOMN
KOHIICHTpAllMM BEIIECTBA B pPAacTBOPE, JOJM BbIXOAA IPOAYKTA PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHnueckor xumMuu B 11 kjacce oCylIecTBIISETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHUMI, TaK U MOHATUHN, IPUHATHIX B OTACJIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LIUKJIA.

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

@dusnka: Marepus, MHUKPOMHpP, MAKpOMHp, AaTOM, OJJEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUUECKNUI YPOBEHD,
BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSIHHE BEIISCTBA, HJICAIBHBIA Ta3,
bu3nYecKre BETUYNHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHUs, Macca.

buonorusi: kierka, opraHu3M, 3KocucTema, onocdepa, MeradoInu3M, MaKkpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOIbI, HYKIIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTUIUBO,
pECYpCBL.

TexHonorus: XUMUYECKass IMPOMBILIIIEHHOCTb, METAJUIYPIUsl, CTPOUTEIbHBIE
MaTepHabl, CEIIbCKOXO35IMCTBEHHOE MPOU3BOJACTBO, IMHUILEBAsI NPOMBIIUIEHHOCTD,
dbapmarieBTHYECKAS MPOMBIIIEHHOCTb, IPOU3BOJICTBO KOCMETUYECKHUX



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaJIOB, JJICKTPOHHAA
IMPOMBIIIIJICHHOCTb, HAHOTCXHOJIOI'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 PE3YJbTAaTOB OCBOCHHSI MpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloMMHUCA POCCHUHCKOW TPaKIAHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEACICHNUIO; HAIMYUE MOTUBAIUHU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS
OPUHATBIMU B OOIIECTBE TMpaBWIAMH U HOPMaMU TOBEJCHHUSA; HaJIU4Yue
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

JIM4yHOCTHBIE pPE3yJbTaThl OCBOCHUS TIpeaMeTa «XHUMHUS»  OTpPaKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOM M MPAKTUYECKOW NesSTEIbHOCTH
0o0yyJarommxcs B Mpoliecce peajin3aiuu 00pa3oBaTeIbHOM eI TEIbHOCTH.

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUS TIpeaMeTa «XHUMUS» OTpPaKaroT
c(hOpMHUPOBAHHOCTH OIIBITA ITO3HABATECIILHOM M TMPAKTHYCCKOW JIEATEIHbHOCTH
oOyyJaromuxcsi B Mpolecce peain3ainuu o0pa3oBaTeIbHON JEATEIbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YJAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M 00s13aHHOCTEH,
YBAKEHUS K 3aKOHY M MPABOIOPSJIKY;

NPEJACTABICHUSI O COIMAJbHBIX HOPMAax M TMPaBUIAX MEXKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWH Y4YEOHBIX M IMO3HABATEIbHBIX 3aJ1au, BHIIOJIHEHUU
XUMHUYECKUX DKCTIEPUMEHTOB;

CITIOCOOHOCTH TOHHMMaTh M TPHWHUMATh MOTHBBI, HaMEpPEHHs, JIOTUKY U
apryMEHTBI JIPYTUX MPU aHATU3€ PAa3IUYHBIX BUJIOB YUEOHOU S TEIbHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

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

YBaXXEHUSI K TMPOLECCY TBOpUECTBA B 00JIACTH TEOPUM M MPAKTUYECKOTO
MPUIOKEHUSI XHWMHUH, OCO3HAHUS TOrO, 4YTO JAHHbIE HAyKHM €CThb pe3yJbTar
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca M TII03HABATEIbHBIX MOTHBOB B IMOJYYEHUH M TOCIEAYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JOCTHKEHUSAX COBPEMEHHOH OTEUeCTBEHHOU
XUMUUY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh 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
HOCTYIIKOB;

4) popMuUpoOBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUsl LEHHOCTEH 370poBOro H 0Oe€30macHOro obpas3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

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

NOHMMAaHUS LEHHOCTHM MNpPaBWI HHIWBUAYAIbHOTO M  KOJJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YIPOKAIOIIUX 3J0POBBIO U KU3HHU JIFOJIEH;

OCO3HAHMS TOCHEACTBUN W HENPUSATUS BPEAHBIX NPHUBBIYEK (YHOTpPEOICHHUS
QJIKOT0JI5, HAPKOTUKOB, KypEHHUS);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€0OHO-HMCCIIEJOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IOJIE3HOM, TBOPYECKOM U  APYrMX BHAAX
NESATENbHOCTH;

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

UHTEpeca K MPAaKTUYECKOMY M3YYEHMIO MPOQECcCHil pa3iaIuuyHOro pojaa, B TOM
YKCJIE HA OCHOBE NPUMEHEHHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHAMBUIYAJIbHOW TPAEKTOPUHU
obpas3oBanus, Oynymeld mnpodeccun U peanu3aluu COOCTBEHHBIX >KM3HEHHBIX
IUIAHOB C Y4YE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHMH, HHTEPECOB U
noTpedHOCTEN 0011IEeCTBa;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

HKOJIOTUYECKU LEJIECO00PA3HOr0 OTHOLIEHUS K HIPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMSI JKU3HU Ha 3eMIIE;

NOHMMaHUs TJ00aTbHOrO XapakTepa SKOJIOIMYECKHUX MpoOJeM, BIUSHUA
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOAHON U COLIMAIBHON CPEJibl;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHIXKCHUM XUMHH IS
pelIeHHsT BOMPOCOB PallMOHAIBHOTO MPUPOI0IO0Ib30BAHMUS;

AKTUBHOIO HENPUATUA JCUCTBHHM, TMNPHUHOCAIIUX BpEH OKPYKAKOUIEH
OPUPOJHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOIArONPUSITHBIE IKOJOTUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HAJINYUS PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEATENbHOCTH 3KOJIOTUYECKOU HaMpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B IO3HABATEIbHOW, KOMMYHUKATHBHOM M COLHUAIBHOU
NpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO TMPOTUBOCTOSTH HUICOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
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 TMPUPOAHBIX 3aKOHOMEPHOCTEH M peIIeHWH TPoOJeM COXpaHEHHS
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
po0JIeM YCTOMYMBOIO pPa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETHUYECKOM,
MUIIEBOM U IKOJIOTUYECKONW 0€30MacHOCTH, B PA3BUTUU MEAUIMHBI, 00€CTICUCHUU
YCJIOBUHM YCTEIIHOTO TPYJa U HKOJOTMUECKH KOM(POPTHON KU3HU KaKJIOTO 4jieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTU: TOHUMAHUSA CYIIHOCTH METOJ0B
TIO3HAHUS, UCIIOJIb3YEeMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH HCITOJIb30BaTh
noJiydaeMble 3HaHUS IS aHAIu3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIEero Myupa u
MPOUCXOAIINX B HEM U3MEHEHHUH, yMEHUS JIeJlaTh 00OCHOBAaHHbBIC 3aKIIOUCHHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONUXCS JaHHBIX C IMEThI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS IS
penieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

WHTEpECca K MO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHMUIO, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUM 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMU;

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



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHSI MTPOTPAaMMBI TI0 XMMHUH Ha YPOBHE
cpeaHero oo1iero o0pa3oBaHus BKIFOYAIOT:

3HaYuMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOIIUXCS
MEXTUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPAKAIOIINE
IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpAa W CHENU(UKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO, DHEPIHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbli (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yYHUBEpCAIbHBIC Y4YeOHbIE NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHUBHEIE,

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

MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHON M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHbIe PE3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU U  PETrYyISTUBHBIMU
IEUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE JelCTBUSA

1) 0a30BbIe JIOTHYECKUE IeiCTBHS:

CaMOCTOATENTLHO  (OPMYNHpPOBATh U AKTyaIM3UPOBAaTh  MPoOIIEeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEACNATh 1ETU JeATEIBbHOCTH, 3aJaBas TapaMeTpbl W KPUTCPUH HX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIIbHOCTHU C MOCTABIIEHHBIMU LENISIMU;

UCIIOJIb30BaTh TPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIICTIATh XapaKTePHbIE MPU3HAKWA TIOHATHH W YCTAHABIIMBATh WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS TSI OOBSICHCHUS OTICIBHBIX (PAKTOB U
SIBJICHUU;

BBIOMpAaTh OCHOBAaHUS W KPHUTEPUU [JIs KIacCU(PUKAIMKA BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUIUHHO-CICJACTBEHHBIE CBSI3W MEXIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXICHUS (MHIYKTUBHBIC, EAyKTUBHBIE, IIO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUMS B PacCMaTPUBACMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOJIbI M 3aKITFOUCHUS;

NPUMEHSATH B IMPOIIECCE MO3HAHUS UCIOIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPEOOPA30BBHIBATH MOJICTBHBIC MPECTABICHUS — XUMHYCCKUHT
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU



peaklMy — TMpU pPEUIeHUM YYEOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh Ha3BaHHBIC MOJIENIbHBIE MPECTABICHUS I BBISBICHUS XapaKTEPHbBIX
NPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEaKIUil.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOrO MO3HAHMUS BEIIECTB U XUMHYECKUX
peaKIui;

(GopMyIupOBaTh LENH U 3314l UCCIEI0BaHUs, UCTIOIb30BaTh MIOCTABICHHbIE
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMNPOCHI B KadyecTBE HMHCTPYMEHTa
NO3HAHUS U OCHOBBI JJis1 (POPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIAJ€Th HAaBBIKAMHM CaMOCTOSITENIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKHX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENIbHO MPOrHO3UPOBATH €ro pe3yibTar, (HOpMyIupOBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOICIAaHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM MCCIEIOBATEIbCKOM U MPOEKTHOM
JESTENbHOCTH, MPOSIBISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
IOUCKY METOJOB pEUICHUs] MNPAKTHUYECKUX 3a/]ay, MNPUMEHEHHUIO pPa3IMYHBIX
METOJI0B MTO3HAHUS.

3) pa6ora ¢ nndopmanmeii:

OPUEHTUPOBATHCS B PANTMYHBIX HCTOYHHMKAX HWHPOpMauu (HAy4YHO-
HOMYyJIApHAs JHUTepaTypa XHUMHUYECKOTrO COJIep)KaHus, CIpPaBOYHBbIE IOCOOUS,
pecypcbl MIHTepHeTa), aHaau3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (QopM
Ipe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTHUBOPEUYUBOCTb;

(GopMynupOBaTh 3aMpPOCHl U MPUMEHATH PA3IUYHbIE METOMABI MPHU MOUCKE U
oroope wHPOpMANHMKM, HEOOXONMMOW Jis BBIMOJHEHUS YYEOHBIX 3aaad
OTpeAeEHHOrO TUIIA;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX [IOUCKOBBIX CUCTEM;

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

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeAcTBa IpU pabore ¢
XUMUYECKOM MH(pOpMaLMe: NPUMEHATh MEXIpeaMeTHble ((u3uueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, aOOpeBHATYphl, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC y‘lEﬁHLIe HEﬁCTBHﬂ:



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKaeMOM TEMbI B XOJI€ IMaIora u/uiu
JUCKYCCHUH, BBICKA3bIBATh HJI€U, ((OPMYIUPOBATH CBOU MPEMIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEUIOKEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTALIMEH PE3YJbTATOB IMO3HABATEIBHOM IESITEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO UIIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIIIOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIEAOBAaHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, Pean3alu y4eOHOro MpoeKTa, U (OpMYJIUPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXXJICHUSI 1 00OMEHA MHCHHSIMU.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUYeOHbIE 1efiCTBHA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBISATH CBOKO I103HABATEJIBHYIO
NEeATENbHOCTh, OmNpenensas €€ Lead M 3aJa4yd, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeIaraéMblii  alrTOPUTM  JIEUCTBUM TIPHU
BBINIOJIHEHUM Y4YE€OHBIX M HCCIENOBATEIbCKUX 3a7a4, BbBIOMpaTh HaumbOosee
3¢ (eKTUBHBIN crmoco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKHUX PEAKLUAX;

OCYIIECTBIIATh CAMOKOHTPOJIb JEATEIBHOCTM HAa OCHOBE CaMOaHalu3a Hu
CaMOOIICHKH.

IMPEJMETHBIE PE3YJBbTATBI

[IpenMeTHbIe pe3yIbTaThl OCBOSHHUS MTPOTPAMMBI 110 XUMHH Ha yriayOJIEHHOM
YpPOBHE HAa YPOBHE CpEAHETO OOIIero 0O0pa3oBaHUs BKIIOYAIOT CICIH(PUICCKUE
JUIsl yueOHOro nmpeaMeTa « X UMUs HayYHbI€ 3HAHUSI, YMEHUS U CIIOCOOBI ICUCTBUM
110 OCBOCHMIO, MHTEPIPETAIIMA U MPeoOpa30OBaHUI0 3HAHWM, BUJIBI JEITEIHBHOCTH
10 TIOJIYYEHHUIO HOBOT'O 3HAHHUS M IMPUMEHECHHIO 3HAHWA B Pa3IMYHBIX YICOHBIX
CUTYallUsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMuen. B
IporpaMme 110 XUMHHU IIPEIMETHBIE PE3YJbTaThl NPEACTABIEHbI MO TOJaM
V3Y4YECHHUS.

10 KJIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHMS Kypca «OpraHuyeckas XUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTb MPEACTABICHUN: O MECTE€ M 3HAUYCHUU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECNEYEHUH YCTONYMBOTO
Pa3BUTHS YETIOBEYECTBA B PEIICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTETHUECKONU U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/JaHUM HOBBIX MATEPUAJIOB,
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  XHMHUYECKUX  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, JICKTPOOTPHUIIATEILHOCTD, CTEIIEHh OKUCICHMS, XUMHYECKasi CBSA3b,
MOJTb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YIIIEPOMHBIN CKENeT, PyHKITMOHATbHAS
Tpylna, pajaudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHas M TMPOCTPAHCTBEHHas (TreoMeTpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOIOPOIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OPraHWYEeCKUE COCAUHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuoguueckuii 3akon J[. M. MenpaeneeBa, Teopus CTPOCHHS OPraHHUYECKUX
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 SIBIICHUM; MPEACTABICHUSA
0 MeXaHHW3MaX XUMHYECKUX PpEaAKIMi, TEePMOAWHAMHUYECKHX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHHUs, O B3aMMHOM 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
IIPOU3BO/ICTBA (Ha MPUMEPE MPOU3BOACTBA METAHOJIA, TIepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBISATH XapaKTEPHBIC NMPHU3HAKU TTOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIH30BaTh COOTBETCTBYIOIINE MOHSATHUS MPHU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOopMHUPOBAHHOCTh YMEHUM:

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JJIsI COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) POPMYJT OpraHUUYECKUX
BEIIECTB;

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



U3rOTABJIMBATh MOJIENTM MOJIEKYJl OPraHUYECKUX BELIECTB JJI WIUTFOCTPALMU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOT O CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABIMBATH MPUHAIJICKHOCTh M3YyUECHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBy M CTPOEHUID K OINpEAECIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOMN
Homenkinarype (IUPAC) u mpuBoAWTh TpUBUAIbHBIE HA3BaHUS [JISI OTICIBbHBIX
peACTaBUTENIe OpraHMYECKUX BEUIECTB (3TWIEH, alleTWIEH, TOIYOJ, TIUIEPHH,
STUJICHTJIMKONb, (PeHoJ, QopMalibAerul, areTadblerui, aieToH, MypaBbUHAas
KHCJIOTA, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICMHOBAs, MAJTbMUTUHOBASI KUCJIOTHI,
[JIMIIWH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

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
opranuuyeckux Beniects A. M. bytiepoBa st 00bsICHEHUSI 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOECHUS,

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKre M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJKAHOB, LIMKJIOAIKAHOB, AJIKEHOB, aJIKa/IUEHOB,
AJKWHOB, apOMAaTHUYECKHUX YIJIEBOJOPOAOB, CIOUPTOB, AalbICTHIOB, KETOHOB,
KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
AMUHOB, aMHHOKHUCIIOT, O€JKOB, YIJIEBOAOB (MOHO-, M- W TOJIMCAXapuJIOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XWUMHUYECKHX PEAKLHMI C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHONW CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KPaTHOCTH U THIIa KOBAJICHTHOM CBS3U (G- U T-CBSI3H), B3AUMHOTI'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(hOpMUPOBAHHOCTh BJIQJCHUSI CUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
MeToAaxX IMO3HaHUsI — HAOJIIOJACHUHU, U3MEPEHUH, MOJECIUPOBAHUU, YKCIIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHbBIE orepaluu
MBICIIUTEIFHON JIESITEIbHOCTH — aHalWu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3AIINIO, BBISIBJICHUE NMPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIS M3y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKITUI;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHHUH C
MOHSTHSIMU W TIPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MAaTepUaJbHOTO EIWHCTBA MHpA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHMS IO OPTraHUYECKON XUMHUH sl OOBIACHEHUS U
IPOTHO3UPOBAHUS SBJICHUHN, UMEIONUX €CTECTBEHHO-HAYYHYIO TIPUPOY;

c(OpMHPOBAHHOCTh YMEHHH: TIPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopMynaM ¥ ypaBHCHHSIM XHMHUYECKUX PEAKIMI C MCIOIb30BAaHUEM (HU3HUCCKUX
BeIMYMH (Macca, OObEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYEThI MO HAXOXKICHUIO XUMUYECKOU
(GbopMyIBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKHUX D3JIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3UIMH  SKOJIOTMYECKOW  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHON  JESATEIBHOCTH 4YEIOBEKa, CBSA3aHHOM C TmepepaboTKoM
BEIIECTB, UCIOJIH30BATh MOJYUYEHHbIC 3HAHUS JIJIsl PUHATUS TPAMOTHBIX pelIeHUui
po0JIeM B CUTYaIlUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TUTAHUPOBATh M TPOBOIHTH
XUMHUYECKUN OSKCIEpUMEHT (TIONyYCHHE W H3yYCHHE CBOWCTB OPTraHMYECKHX
BEIIECTB, KAYECTBEHHBIC pPEAKIHUHU YIIEBOJAOPOJOB PA3IMUYHBIX KIJIACCOB W
KHUCIIOPOJICOJICPIKAIUX OPTaHMYECKUX BEIIECTB, PEIICHUE 3KCIEePUMEHTATBHBIX
3a/la4 IO PACIO3HABAHUIO OPraHUYECKUX BELIECTB) C COOJIIOACHUEM MPaBUI
O0e3omacHoro oOpamieHusi ¢ BEUIeCTBaMU M J1a0OpaTOpHbIM 000pYIOBaHUEM,
dbopMynHrpoBaTh 1eJib HUCCIENOBAaHUSA, MPEACTaBIATh B pa3nu4yHOi ¢dopme
PE3yNbTaThl SKCTIEPUMEHTA, aHATM3UPOBATh U OIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUI:

COOJII0IaTh MpaBHJIa SKOJIOIMYECKH 11e1eCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBOM JEATEIHHOCTH B LIETSAX COXPAHEHMsI CBOETO 3/I0POBbS, OKpYKaromien
IPUPOTHON CPEMBI U JOCTHKEHUS €€ yCTOWIMBOTO PA3BUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEUCTBHS Ha JKHUBBIC OPTaHU3MBI
ompeAenEHHbIX OPraHMYEeCKUX BEIEeCTB, MOHUMAas cMbIci nmokazarens [TIK;

aHAIM3UPOBATH 11€J1IeCO00PA3HOCTh NMPUMEHEHHS] OPraHMYECKUX BEIEeCTB B
TIPOMBIIIIICHHOCTH M B OBITY C TOYKHU 3PEHUS COOTHONICHUS PUCK-TIONH3a;

c(OpMHPOBAHHOCTh YMEHHUM: OCYIICCTBIIATH IIEICHANPABICHHBINH TTOUCK
XUMHUYECKON MHGOpMAIIMK B PA3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpecTBa MaccoBoit nHdopmaiuu, UHTEpHET U ApyTrHe), KPUTHIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTaBJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHUS Kypca «OOmass ¥ 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 PEIICHUH MPOOJIEM DSKOJOTUYECKON, SHEPTeTHUYECKOW W IHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
UCTOYHUKOB DHEPrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOINOIL30BAHUS, B
dbopMUpPOBAaHUM MHPOBO33pEHUS U OOIIEH KyJIbTypbl 4YEJIOBEKa, a TakxKe
AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHMS K CBOEMY 3JO0POBbI0 M IPUPOTHOU
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  OKHCIICHHUS,
XUMUYECKasi CBA3b (KOBAaJICHTHAsl, MOHHAS, METa/NIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKass PEIETKa, XUMHUYECKas pPeakius, pPacTBOpP, BJICKTPOJIHTHI,
HE3JICKTPOJIUTHI, JJEKTPOJIUTHYECKAS JUCCOLMALMS, CTENEHb JUCCOLUAIUH,
BOJIOPOJIHBIN  MOKa3aTelb, OKHUCIHUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(P(dEKT
XMMHYECKOW PEAKLIHNH, CKOPOCTh XUMHUECKOW PEAKIIUU, XUMUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUsl IEKTPOJIUTHUUECKON IAUCCOLMUALINM, TEPUOIMUECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHECHUS U
NPEBPALICHUS SHEPTUU MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SA3bIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUWA, JIeKAIIME B OCHOBE MOHUMAHUSA
NPUYMHHOCTH W CHCTEMHOCTHM  XUMUYECKUX  SIBJICHUW;  COBPEMEHHBIEC
NPEACTABICHUS O CTPOEHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJEKYJISIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHUA O MEXaHU3MaX XUMHYECKHUX
peaKkuuii, TEPMOAMHAMUYECKUX M  KHHETUYECKHUX 3aKOHOMEPHOCTSX  MX
IPOTEKAaHUsI, 0 XMMHYECKOM PABHOBECHM, PACTBOpPaX M IUCIIEPCHBIX CHCTEMAX;
(dakToNOrHYecKue CBEIECHUSI O CBOWCTBAaX, COCTaBe, MOJYYCHHUH M O€30macHOM
UCIIOJIb30BAHUU BAYKHEUIIINX HEOPTraHWMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTU  YeJOBEKa, OOIMX  HAay4YHbIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHITHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHITHUS MPH
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPAIICHUI;



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 OKUCIICHHUSI
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XUMHYECKOW CBs3U (KOBaJEHTHAs,
WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), THUN KPUCTALINYECKON PpEIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJA XMMHYECKOW CBSI3W W THMA KPUCTALIUYECKOM pemeéTkd, OOMEHHBIA U
JOHOPHO-aKIENTOPHBIM MEXaHU3MBbI 00pa30BaHUS KOBAJIEHTHOM CBS3H;

c(OpMHPOBAHHOCTh  yYMEHMH:  KjacCcU(UIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA MO UX COCTaBY, XUMUYECKHE PEAKIIMH O Pa3TUYHbIM MPU3HAKAM (UHCITY
U COCTaBy pearupyrouux BeIIeCTB, TEMIOBOMY 3(h(dEKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIICHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aropa U
IPYTHUE); CAMOCTOSITENIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU JIs KIacCU(UKauu
U3Y4aeMbIX BEUIECTB U XUMUYECKUX PEaAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS PACKPHIBATH CMBICI MEPUOIUYECKOro 3akoHa [l.
N. MenpaeneeBa u J€EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOrO MEPHUOIOB
[Tepunonnueckoit  cucremsl  J.MI.  MeHneneeBa,  UCNONb3ys  IMOHSTHUSA
(QHEPreTUYCCKHE YPOBHM», «HEPTCTUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXJAEHHOE HIHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOWMCTB XUMHUYECKHX AJIIEMEHTOB M HX
coenvMHeHnd 1o nepuogaM wu rpynnam [lepuomnueckoin cucremsr [ N.
MeHieneeBa, BaJI€HTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh ~yYMEHMH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKME  CBOMCTBA  BEIIECTB  PAa3JIMYHBIX  KIJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXKIYy HEOPraHWYECKMMH BEUIECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;

c()OpMHPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTb: OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLIUA MOCPEACTBOM COCTABJIEHHS AJIEKTPOHHOro OajaHca
ATUX PEAKIUH; peakIuii MOHHOrO OOMEHa IyTEM COCTaBIICHUS WX IMOJHBIX M
COKpAallIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUUW  THUAPOIM3A;  pEeaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIEKCOB IIUHKA U aJTFOMUHUA);



c(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHHMS
XUMHUYECKUX PEAKIMA C Y4ETOM HMX DHEPreTHUYECKUX XapAKTEPUCTHUK, XAPAKTEP
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAaKKE XapaKTEP CMEIMICHUS] XUMUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

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

cOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUM O METOAAaX Hay4YHOIo
NO3HAHUS SABJIEHMH MpUPOJbl — HaOMI0JIEeHNe, H3MEpPEHUE, MOJEIIUPOBAHUE,
AKCIIEPUMEHT (peajbHbI 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 YMEHHUS BBISBIISTH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
HNOHATUAMU WU NPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB JUIS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
NOHATUM «MaccoBasl JIOJIsI BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUS;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEILIECTB; TEIIOBOro 3¢ dexra
peaklMu; 3HAYE€HUsS BOAOPOJHOIO MOKa3aTessi pacTBOPOB KHUCIOT M WIEJIOYEH ¢
U3BECTHOM CTENEHbIO AMCCOLMAlUU; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
OPOAYKTA PEaKUUH, €CIU OJHO M3 MCXOJHBIX BELIECTB JAHO B BHJE PACTBOpA C
OTIpeIeIEHHON MAaCCOBOM TTOJIEH PacTBOPEHHOTO BEIECTBA WM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJAa MPOAYKTa PEaKUHUHU; OOBEMHBIX OTHOLICHH
ra3os;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENbHO IJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBENEHHE  peakuuMid  HOHHOro  OOMEHa,
NOJATBEPKACHUE KaUECTBEHHOI0 COCTaBA HEOPraHUYECKUX BEILECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IIOMOIIBKD HWHAMKATOPOB, HW3Y4YEHUE BIUSHUSA
paznuMYHbBIX  (PAKTOPOB HAa  CKOPOCTh XMMHUYECKOW  pEaKIUH, pELIECHUE
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Merams» u  «Hemeramisl») ¢
COOJIIO/ICHHEM NIPAaBUJI O€30MaCHOr0 OOpallleHus! C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GOpMyJIUpOBaTh LENb MCCIEAOBAaHUS, MPEACTaBIATh B
pa3ianuHOi (opMme pe3yiabTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCTH;



c(hopMUPOBAHHOCTb YMEHHI: COOJIIOIaTh MPaBWIa MOJb30BAHUS XUMUYECKOU
nocynod u JabopaTopHbIM OOOpyIOBaHHEM, OOpalleHUs ¢ BEIIeCTBAaMU B
COOTBETCTBHHM C HHCTPYKIMSIMH I10 BBHITIOJIHEHUIO J1A0OPATOPHBIX XHMHYECKHUX
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 JICUCTBUSI HA >KUBBIC OPraHU3MBbI OIPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3JIMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JAUTEpaTypa, CpeacTBa MaccoBoi nHpopmaiu, aTepHer u npyrue), KpUTHIECKU
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  IlpakTuueckue
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 LIOK
' 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 bub6nmorexa [IOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6nunorexa [IOK
2.5 ["anoreHnpon3BOAHBIC YTIEBOAOPOIOB 4 1 htts://m.edsoo.ru/d69df650
Hroro mo pazneny 35
Paspnen 3. Kuciiopoacoaep:kanue opraHnyecKue coeInHeHust
bu6nuorexa [IOK
31 Criupret. denon 1 1 https://m.edso00.ru/d69df650
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KapOoHunbHbIC COSTUHEHUS: aTbACTH/IBI

bu6mmoreka [IOK
3.2 keToHbl. KapO6oHoBbie kucimoThl. CloKHBIS 21 htts://m.edso0.ru/d69df650
s¢upsL. XKups
bu6nuorexa [IOK
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.eds00.ru/d69df650
Hroro no pazueny 12
Pa3znen 5. BoicokoMoOsIeKyJIApHBbIE COeIMHECHUS
5.1 BbICOKOMOJIEKYISIPHBIE COEAUHEHUS 6 bubmorexa LIOK
' Y A https://m.edsoo.ru/d69df650
Htoro no pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3/ieioB H TEM nudpoBbIie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1udpp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoguueckas cucTemMa XUMHYCCKUX 9 bubmmorera [JOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BeuiectBa. MHOrooOpasue 11 1 bubnmnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnunorexa LIOK
1.3 X 19 1 3
MMHTACCIHE peatii https://m.edsoo.ru/2dd57f24
Hroro no pazueny 39
Pa3nea 2. Heopranmueckasi xumust
bubmnorexa IHOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57f24
but6mmoreka [JOK
2.2 M 23 1 2
TRt https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3gen 3. XuMus u :XKu3Hb
31 MeToabl NO3HAHUA B XUMUHU. XUMUS U 9 but6mmoreka [IOK
' KH3Hb https://m.edso0.ru/2dd57f24
Hroro mo pazneny 9
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonauvecTBo yacoB
Ne Hara DJIeKTpOHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero H3yUYeHHsi ~ 00pa3oBaTeJIbHbIE Pecypchl
padoTbI padoTbI
[Ipeamer u 3HayeHUE
OpraHUYECKON XMUMUH,
1 MIpeacTaBICHUE O 1 bubmorexa [JOK
P https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHuYecKux
COEIMHEHU I
DIIEKTPOHHOE CTPOEHUE aTOMa
nepojia (OCHOBHOE U
2 1}3](r)36p ,I[éEIHOC COCTOSTHHS) 1 Enbmiorexa HOK
Y ' https://m.edsoo.ru/0ce6fd4c
BanenTHbIE BO3MOXHOCTH
aToma yriiepojaa
Xumuueckas CBs3b B
OpPraHHYECKUX COSTUHECHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS 1 bubmmorexa OK
. P https://m.edso0.ru/8d39f5c8
KOBaJEHTHOM CBSI3H, CITOCOOLI
paspsiBa CBsI3€i
Teopus crpoeHus
4 OpPraHUYeCKUX COeqUHEHN A 1 bubnnorexa LIOK
P ) https://m.edso00.ru/9e595ch8
M. bytneposa
Bunbl uzomepuu: CTpykTypHas,
5 [IPOCTPAHCTBEHHAS. 1 bu6nmorexa [IOK
DneKTpoHHBIE AP PEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
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COCIUHEHUN

[IpencraBnenue o
KIaccu(UKaIuy u

6 CHUCTEMaTUYeCcKast bubmmorexa LOK
https://m.edsoo.ru/c212dd21
nomenknatypa (IUPAC)
OpPraHMYECKHX BEIIECTB

7 Knaccudukanus peakuuii B bubnuorexa [LIOK
OPraHNU4YeCKOW XUMHH https://m.edsoo.ru/ba5706aa

g CucreMatu3anus 1 0000IIeHHE Bbu6mmoreka [JOK
3HaHUH 10 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUH PSI,
obmas ¢popmyna,

9 HOMEHKJIaTypa U U30MEpHs, bu6muoreka [IOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

10 DOU3NYECKUE U XUMUUYECKHUE but6mmoreka [IOK
CBOMCTBA alIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue aikaHoB B

11 npupoze. CriocoOs! MOTydeHHs Bubmmoreia LIOK

https://m.edsoo.ru/259b0a5h
Y IPUMEHEHUE aJIKAHOB
[HuknoankaHsl: 001Ias
dhopmyna, HOMEHKIATypa 1

12 M30MepHsi, 0COOCHHOCTH bu6mmoreka [IOK
CTPOEHUS U XUMHUYECKHX https://m.edso0.ru/156730d2
CBOWCTB, CIIOCOOBI MOIYYEHHS U
MIPUMEHEHHE

13 Pemenue pacu€THbIX 3a1a4 Ha Bubmmoreia LIOK

https://m.edsoo.ru/bf84d8eb
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onpeIeJICHUE MOJICKYIISIPHOU
(hopMyITBI OPTaHHYECKOTO
BEIIIECTBA 10 MACCOBBIM JOJISIM
ATOMOB 3JIEMEHTOB, BXOISIIUX
B ero coctaB. CHcTeMaTH3aLKs
1 000011IeHNE 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH P,
obmras ¢popmymna,
HOMEHKJIATypa, JIEKTPOHHOE U

but6mmoreka [IOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Mouiekynl. CTpyKTypHasi ¥ LuC-
TpaHC-U30MEPHS AJTKEHOB
OU3NYECKUE U XUMUYECKUE
15 cBoicTBa ankeHoB. [IpaBuio bubmmorexa [IOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 Crioco6bI TToTy4eHus U bu6mmoreka [IOK
IIPUMEHEHHE aJIKEHOB https://m.eds00.ru/665dc058
IIpaktuyeckas padora Ne 1 o
17 teme "[lonydyenue sTuieHa U bubmmorexa [JOK
YA . https://m.edsoo.ru/0941eed8
W3y4YEHUE €ro CBOWCTB
Pemenne pac4€THbIX 33724 HA
18 ONPEAEICHUE MOJIEKYIISIPHON bubnuorexa [JOK
(hOopMyIbl OPraHuYeCcKOTO https://m.edsoo.ru/e9ea9921
BeIIECTBA
ATNKaaueHbl: CONPSKEHHBIE,
M30JIMPOBaHHbIE,
but6mmoreka [IOK
19 KyMYJIMPOBaHHBIE.

OCOOCHHOCTH AIIEKTPOHHOTO
CTpPOCHHS

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



https://m.edsoo.ru/273b0a1e
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XHUMHUYECKHE CBOWCTBA

bu6moreka [IOK

20 CONPSIKEHHBIX THEHOB https://m.edso0.ru/e561253d

21 Crioco0bl mosTy4eHus: u bu6muoreka [IOK
IIPUMEHEHHE aJIKaJIHEHOB https://m.eds00.ru/1aa81660
AJKHUHBI: TOMOJIOTUYECKUH A,
obmas hopmyia,

22 HOMGHK?;aEypya, 3JIEKTPOHHOE U bubmmorexa [IOK

https://m.edso0.ru/68b6ccac
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (pr3nuuecKre CBONCTBa

23 XUMHUYECKUE CBOICTBA AIKHHOB bubamorexa [JOK

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

24 KauecTBeHHBIE peakiuy Ha bu6mmoreka [IOK
TPOUHYIO CBA3b https://m.edsoo.ru/7b1c48da

o5 CriocoOb! nostyueHust u bubmuorexa LIOK
IIPUMEHEHHE aJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 YPaBHEHUIO XUMHUECKON bubmmorexa LOK

https://m.edsoo0.ru/5db8e526
peakuuu

97 CucreMmaruzanys 1 00001eHne
3HAHHUU TI0 TeME
ApeHbI: TOMOJIOTHYECKUN PSI,
oburas ¢popmyina,

08 HOMEHKJIaTypa. DJIIEKTPOHHOE U bu6mmoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 OeH30J1a ¥ TOyoJIa,
ux (puznYecKue CBOMCTBa

29 XHWMHUYECKUE CBOICTBA apEHOB: bu6mmoreka [JOK

peaKIy 3aMeIICHUs

https://m.edsoo.ru/a44alaed
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XHUMHUYECKUE CBOMCTBA apECHOB:

30 peakuy IPUCOCTHHEHNS, bubmmorexa LOK
https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOrOB O€H30I1a

31 Oco0eHHOCTH XUMUYECKHUX bu6muoreka [IOK
CBOMCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenue pacuérHbix 3a/1a4 Ha

39 ompeJIeTICHUE MOJICKYIISIPHOU bu6mmoreka [IOK
(hOpMyITbI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BeIIECTBA

33 CriocoOsl mostyueHust u bu6nmoreka [IOK
IIPUMEHEHHE apEHOB https://m.edso0.ru/6f717d09
['enernueckas CBA3b MEXKIY

34 Pa3IMYHBIMU KJaccaMu
yTIEBOIOPOIOB
Pacuérel no ypaBHeHUSAM
XUMHYECKHUX PEAKIUH.

35
CucremaTtu3zanus u 0000IICHIE
3HAHUM 1O TeMe

36 [Tpupoansiii ra3. [lomytHbie
HE(TSHBIE ra3bl

37 KameHHbI#1 yronb U IpogyKThI bu6nuoreka [IOK
€ro nepepadoTKu https://m.edso00.ru/69b3398b
Hedtp 1 ciocoOw eé

38 nepepadotku. [Ipumenenne bubmmorexa LIOK

https://m.edso0.ru/21f9de78

MIPOAYKTOB NepepabOTKu HEPTH
I'eneTnyeckas CBA3b MEXKIY

39 Pa3IUYHBIMH KJIacCaMu

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

["anoreHonpon3BoIHBIE
YIJIEBOIOPOIOB: 3JIEKTPOHHOES

bubmuorexa [JOK

40
CTPOEHUE; PEAKLUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajoreHa
JeicTBue menoyei Ha
raJOreHITPOU3BOTHBIC.
41 BzaumopelictBue
IUTAJION€HAJIKAHOB C MAarHueM U
LIUHKOM
Cucremaruzanus 1 00001eHne
42 3HAHUH 10 pa3aen bubmorera [JOK
" P \ Y https://m.edso0.ru/20e89f22
YrieBo1opoabl
43 KontponbHas pabota o teme bubmuoreka [IOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHM P,
o61as hopMyia, CTpOCHHUE
44 MOJIEK (Ji'l) EsoyMe I/mp bubmorexa HOK
Y, P, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kiaccupukanus, Gusnueckue
CBOMCTBA
XUMHUYECKHE CBOMCTBA
45 MPEIENLHBIX OJHOATOMHBIX bubmmorexa [JOK
pe a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl mostyueHust u
46 MIPUMEHEHHUE OTHOATOMHBIX bubmorexa LOK
p https://m.edso0.ru/484100000000000
CIIUPTOB
47 [Ipocthie 2¢upsi: bu6nmoreka [IOK

HOMCHKIJIaTypa U U30OMCPH,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PU3UYECKUX H
XUMHUYECKHUX CBOMCTB

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIUKOJb U TIIMLEPUH, UX

but6mmoreka [IOK

48
(bU3MYeCKHe U XUMUYECKUC https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoOsl mostyueHust u

49 MPUMEHEHHE MHOTOaTOMHBIX bubmmorexa [IOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DEHOJI: CTPOCHUE MOJIEKYJIbI,
50 (u3Hyeckne CBOMCTBA bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
Tokcuanocth perona
but6mmoreka [IOK
51 X i
MMIECKHE CBOHCTBA erora https://m.edso0.ru/037ca5f9

59 Crioco0sI TTOTy4eHUS U bu6nmoreka [IOK
npuMeHeHne (eHoIa https://m.edsoo.ru/c77ddf4c
[Ipaktuyeckas padota Ne 2.

53 Pernrenune skcriepiMeHTaIbHBIX bu6nmoreka [IOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
¢denopr"

54 CucremaTu3zanus ¥ 00001IeHHE bubmuotexa [JOK
3HAHUM 10 TeME https://m.eds00.ru/1810cb9b
AJTBIETH/IBI M KETOHBI:

AJIEKTPOHHOE CTPOCHUE
55 KapOOHUIILHOW TPYIIITHI; bu6mmoreka [IOK

TOMOJIOTHUECKHE PsI/IbI, 001Iast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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ANbIeruapl U KETOHDI:

but6mmoreka [IOK

56 M3UYECKHE CBOMCTBA; PEaKIUU
¢ peakit https://m.eds00.ru/c887425¢
MIPUCOSTMHCHHUS
Peaxkun oxucienus u
57 Ka4eCTBEHHBIE PEAKIIUNA Enbmiorexa HOK
p https://m.edsoo.ru/a393baa9
AIIBJIETUIOB U KETOHOB
58 Crioco0bI oTy4eHust bu6mmoreka [IOK
albAeTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE MPEAETbHBIC
59 KapOOHOBBIE KUCJIOTHI, bu6mmoreka [IOK
O0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
H3omepus 1 HOMEHKIIaTypa
60 Ka 605013171)( KHCJIOT nyp Enbmiorexa HOK
P . https://m.eds00.ru/700cc87b
(bu3mvecKrue CBONWCTBA
XUMHUYECKHE CBOUCTBA
61 IpeaeIbHbIX OJHOOCHOBHBIX bubmorexa I[IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0EeHHOCTH CBOWCTB
62 MYPaBbUHOHN KHUCIIOTBI. bu6nuoreka [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EeHHOCTH CBOWCTB:
HeTpeeTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
bub6mmoreka LIOK
63 TUKapOOHOBBIX,

FI/II[pOKCI/IKap6OHOBLIX KHUCJIOT.

IIpencraBuTenn BBICIINX
KapOOHOBBIX KHUCIIOT

https://m.edso0.ru/83a08773
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Ilonsarue o IMPOU3BOJHBIX

bu6moreka [IOK

64 KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CriocoOsl 1ostyueHus u

65 pUMeHeHHe KapOOHOBBIX bubmmorexa LIOK

https://m.edso0.ru/7c065c9d
KHCJIOT
CrnoxHble 3GupsblL:
TOMOJIOTHYSCKHIA PsijI, 001as but6mmoreka [JOK

66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 OU3NYECKUE U XUMUYECKUE bubmuorexa [IOK
cBoicTBa 3(pUpoB https://m.edsoo.ru/ad6b94b2
Pewmenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUYECKON

68 peakiuu, Ha OnpeeeHne
MOJICKYJISIPHOHN (hOPMYITBI
OpPraHUYECKOTO BEIIEeCTBA
[Ipaktuyeckas padota Ne 3.

69 Pemmenne skciepuMeHTaIbHBIX bu6nmoreka [IOK
3aaa4 o Teme "KapOoHoBbie https://m.edso0.ru/486671fb
KUCHOThI. ClioKHbIE 3QUphI"

Kupsr: HHE, PU3NICCKU
70 u XIEMH::EI?:IG CeB’O(I\%I)C”fBa o bubmmorexa [IOK
https://m.edso0.ru/a19c5b98
(rumposns)
Oco0eHHOCTH CBOMCTB JKHUPOB,

71 coAepKalIux OCTaTKH bu6mmoreka [IOK
HENPEIEIbHBIX KUPHBIX https://m.edso00.ru/b0331922
kucnoT. JKupsl B mpupoze

72 MbLTa KaK COJIM BBICIIUX bubmmorexa LOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KHCIIOT, HX
Morotiee aeicTeue. Ilonstre o
CHUHTCTHUUYCCKUX MOIOIINX
cpenctBax (CMC)

I'enernueckas cBsI3b
YTJIEBOJIOPOJIOB M

bu6mmoreka [IOK

73
KHUCJIOPOJCOAEPKAITUX https://m.eds00.ru/56790c96
OpraHUYECKHX BEILECTB

74 Pacuérel o ypaBHEHUAM
XUMHUYECKUX PEAKLIUN
Cucremaruzanus 1 00001eHne bu6mmoreka [JOK

75 .
3HaHUI MO TEME https://m.edsoo.ru/f8eaf2eb
OO0mas xapakTepucTuKa

76 YIIEBOJIOB M Ki1accuukarus bubmuorexa LIOK
YTJIeBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJINCaXapu/Ibl)

Momnocaxapusl: pusznyeckue
7 CBOICTBa If Haxof eHHE B bubmmorexa OK
A https://m.edsoo.ru/b4bdda2d
pupoe
[IpumeHeHune rroKo3sl, €€
78 SHAYCHIE B bubmuorexa [IOK
https://m.edsoo.ru/5e61122d
KU3HENIESITEIIbHOCTU OpraHu3Ma
Jucaxapunpl: caxaposa,

79 MaJIbTO3a 1 JaKTO3a. bubmuorexa [JOK
Haxoxnenue B npupoae u https://m.edsoo0.ru/eb0384¢e7
MIPUMEHEHHUE TUCaXapHiOB

80 [Tonucaxapuasl: cTpoeHHE bu6mmoreka [JOK

MaKpOMOJIEKYJ, PU3NUECKUE U

https://m.edsoo.ru/72a04508
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XMMHYECKHE CBOMICTBA,
IIPUMEHEHHE

[NonsiTie 00 MCKYCCTBEHHBIX

but6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacyeTHBIX 33a4 Ha
82 oTpe/IeNICHUE A0JU BbIXOa bu6nmoreka [IOK
MPOAYKTA PEAKIUHU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3ZMOKHOTO
CucreMatu3anus 1 0000IIeHHE Bbu6mmoreka [JOK
83 .
3HAHWU IO pa3Jeny https://m.edso00.ru/08d4364c
KonTponbhas pabora o teme
84 "Kucnopoacoaepxaiiue bubmmorexa [JOK
poAcoAcpratl " https://m.eds00.ru/42c6678e
OpraHUYECKHEe COCTUHEHUS
AmuHbI: KI1accudukars,
CTpOCHHE MOJIEKYJI, 0O1as
85 (bT(f) Myna I/I3OMeyI/I$I bubmorera LIOK
pMYTa, pY, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa ¥ (PU3HYCCKHEC
CBOMCTBaA
86 XHWUMUYECKUE CBOMCTBA bubmuorexa [IOK
ann(paTHIECKUX aMUHOB https://m.edso0.ru/1bc5¢cf80
AHI/IJII/IHZ CTPOCHUC aHUJIMHA,
87 0COOCHHOCTH XUMHYECKHX bubmmorexa [TOK
N https://m.edso00.ru/39cd21f1
CBOWMCTB aHMJIMHA
CriocoObl mostyueHust u
88 pUMEHEHHE ann(aTHIECKUX bubmorexa LIOK
P https://m.edsoo.ru/eal38763
aMHUHOB
89 AMWHOKHCIIOTHI: HOMEHKJIaTypa bubmuorexa [IOK

1 uzomepus, puznyeckue

https://m.edso0.ru/d1773e80
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cBoiicTBa. OTOebHbBIE
MIPEACTABUTETHN 0.-aMHUHOKHCIIOT

XUMHUYECKHE CBOVCTBA
AMUHOKHCJIIOT, UX

90 OMOJIOTHYECKOE 3HAUCHUE bubmmorexa LIOK
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CUHTE3 U
THIPOJIU3 TICTITHIOB
o1 benku kak npupoaHbie bu6muoreka [IOK
MIOJIUMEPBI; CTPYKTYPbI OEJIKOB https://m.edso0.ru/429e9899
but6mmoreka [IOK
92 XUMHUYECKUE CBOMCTBA OEITKOB
https://m.edso0.ru/6237306d
AzoTcozepikaiiue
reTePOIMKINYECKHE
93 coe I:/IHHCHI/ISI Hyxnennossie bubmmorexa [JOK
! Y https://m.eds00.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U
Ouosorudeckas poiib
[Ipaktuyeckas padota Ne 4.
Pemenne skcriepuMeHTaNIbHBIX
94 3a7a4 1o TeMe bubmorera [JOK
" % https://m.edso0.ru/8e3c02d1
A3zoTcoaepxalime
OpraHUYeCcKHe coeuHeHns"
[Ipaktuyeckas padora Ne 5.
95 Pemrenne skcnepuMeHTaIBHBIX bu6mmoreka [JOK
3a7a4 o teMme ""Pacrio3zHaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTMHECHHM"
KonTponbHas padbora o teme
96 "A3oTcoaepxKaiine bubmmorera LOK
AACPATL " https://m.edsoo.ru/ce561bc7
OpraHUYECKHUEe COCTUHEHUS
97 OcCHOBHBIE TTOHSTHS XUMHUH bubnuorexa [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH 1 METOIBI UX
CHHTE3a —IIOJIMMEPHU3ALUS U
MOJIUKOHIECHCAITHS

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

IImacTtmaccel. YTunmuzanus u

bubmuoreka [JOK

%8 nepepadboTKa MmiIacTuKa L https://m.edso0.ru/82242e0f
DnacToMephl: HATyPaTbHBII

99 CI/IHTGTI/I‘-IGI:ZKI/IC KanyinKI/I. 1 bubmmorera [IOK

https://m.edso0.ru/246103ec
Pe3nna
Bosiokna: HatypanbHbIE,

100 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cunretnueckue. [lomumepsl https://m.eds00.ru/5963a601
CHEIMAIbHOTO Ha3HAUCHUS
[Ipaktuyeckas padota Ne 6.

101 Pemenue skcriepuMeHTaTbHBIX 1 bubnuorexa LIOK
3a7a4 o reMe "Pacro3HaBanue https://m.edsoo.ru/3aebd77a
IJIACTMACC U BOJIOKOH"

O00011IeHNE U CUCTEMATH3AIHAS
M3y4EHHOT0 MaTepuaa 1o TeMe bu6nmoreka [IOK

102 1
"BbicOKOMOIEKYISIpHbIE https://m.edsoo0.ru/6a22b1e8
coeMHeHUs "

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KVIACC

KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hdara nuppoBbIE
Tema ypoka Konrpoabusie | IlpakTnyeckue p
n/n Bceero U3yuyeHHusi | 0o0pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
1 Atom. CocTaB aTOMHBIX SIIEP. 1 bu6nmnoreka [IOK
XuMUYECKUi 37eMeHT. M30Tonbl https://m.edsoo0.ru/59c112ee
CrpoeHue 3J1eKTpOHHBIX 000JI0UeK bu6nmoreka [IOK
2 1
aTOMOB, KBAaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMruueckux 1 bu6nmnoreka [IOK
3JIEMEHTOB (S-, P-, d-, f-amemenThI) https://m.edso00.ru/61294af9
4 Pacnpenenenue 351eKTpOHOB 110 1 bubnuoreka [IOK
ATOMHBIM OpOUTATSIM https://m.edsoo.ru/f5f750fe
DOneKTpOHHbIE KOH(UTYpAIH aTOMOB
5 aneMggTOB B OCHOE;JOAZII)/I 1 bubmorera [JOK
. https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
DNEeKTPOHHbIE KOHPUTypaluyi HOHOB. bu6mmorexa [IOK
6 1
DJEKTPOOTPUILIATETLHOCTD https://m.edsoo.ru/a0764b24
[leproguueckuii 3aK0H 1
[Meproandeckasi cucTeMa XUMHYECKUX
7 anemenToB JI. 1. Menneneena, CBsi3b C 1 bubmmorexa IOK
N vﬂ ’ https://m.eds00.ru/16957c01
COBPEMEHHOU Teopuen CTPOCHHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHsI CBOMCTB
8 XUMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX 1 bu6nuoreka [IOK
VMU IIPOCTHIX U CIIOKHBIX BEIIECTB I10 https://m.edso0.ru/f8468927
rpynmnam u nepuojam
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Cucremarusanys U 00001IeHre 3HAHUN

bubmuorexa [IOK

o 10 TEMeE https://m.edsoo.ru/8fad2942
Bunnl xumudeckon ¢Bs13u. MexaHu3MEI

10 00pa30BaHus KOBAJICHTHOM CBS3H. bu6nuoreka [IOK
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOJIEeKyISIpHbIE B3AUMOAECHCTBUS
BasieHTHOCTB U BaJICHTHBIC

11 BO3MOHOCTH aTOMOB. CBSI3b but6mmoreka [IOK
JJIIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edso0.ru/3d2ca093
FEOMETPHUYECKUM CTPOCHUEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX bu6nmmorexa [IOK
COEIMHEHUAX: COCTAaB U HOMEHKJIaTypa https://m.edso00.ru/8c66b12a
BemiectBa MOJEKYISIPHOTO U

13 HEMOJIEKYIIIPHOTO cTpoeHus. THrbl bu6nmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 [IpencraBieHne 0 KOMIOUIHBIX Bubmorexa ITOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctruHHbBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. buommorera LOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatsl

16 CrniocoObl BbIpakeHUsI KOHIIEHTPALIUU bu6nmoreka [IOK
pacTBOpOB https://m.edso0.ru/328e653a
Pemienue 3aga4 ¢ uCnonb30BaHUEM

17 MOHATHH ""MaccoBas 10Jis bu6mmoreka [IOK

pacTBOpEHHOTO BemiecTBa", "MospHas
KOHIIEHTpanus"

https://m.edsoo.ru/785e0ab4
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18 Knaccudukamnmsi 1 HOMEHKIIaTypa bubmuorexa [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus ¥ 0000IIeHUE 3HAHUHA bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabora no temam
"Ctpoenue atoma. [lepuonnueckuit

20 3akoH u [lepronnueckas cucrema bu6nnoreka [IOK
XUMHYECKHX 31eMeHTOB /l. M. https://m.edso0.ru/70a60aa4
Menpneneesa", "CtpoeHue BeniecTBa.
Mmuoroo6pa3ue BemniecTn"
Knaccudukanmss XuMHIeCKUX peaKiuii
B HEOPraHUUYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPAaHEHUS MacChl bubnuoreka [IOK
BEILIECTB; 3aKOH COXPAHEHUS U https://m.edso0.ru/6335cdd2
MIpEeBpalIeHHs SHEPTUU TpU
XUMHUYECKHUX PEAKITHSIX
TemnoBble 3()(HEeKThl XUMUYECKIX

22 peakuuii. Tepmoxumudeckue bubmmorera LOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Beraucnenus mo ypaBHEHUSAM

23 XUMUYECKHUX PEaKui bubmorexa [OK

https://m.edso0.ru/87b13954

TEPMOXUMHYECKHM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOHN peakiuu, eé

24 3aBUCHUMOCTD OT Pa3JINYHBIX (DaKTOPOB.
Karanms u xatanuzatopsl

25 ['oMoreHHbIe U reTEpOreHHbIE peakuu

26 [TpakTrueckas padora Ne 1 mo Teme bubnmoreka [IOK

"BnusiHue pa3nuuHbIX GpakTopoB Ha

https://m.edsoo.ru/1facaldl
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CKOpPOCTh XUMHYECKOU peakiuu"

OO6partuMble 1 HEOOpaTUMBbIE PEAKIINH.

bubmuorexa [IOK

27
XUMHUYECKOE PAaBHOBECUE https://m.eds00.ru/30952f9b
[Tpaktuueckas padora Ne 2 o Teme
28 "BnusiHue pa3nuuHbIX (paKkTOpoB Ha bubmmorexa [TOK
P P " https://m.edsoo.ru/3bf34e17
MOJIO’KEHNE XUMHIECKOTO PABHOBECHS
DAEKTPOIUTHUECKAS JUCCOIIUALIA.
29 CI/IJ‘IBHFI):IG " ciaalble aJllleKT (I)-IJ'II/I’II:[BI bubmorexa [OK
p ’ https://m.edsoo.ru/5f766bdf
CreneHp QUCCOLMAIIAT
Honnoe nmpoussenenune Boasl. Cpena
30 BOJHBIX Ell)CTBO OI[B Bono Ho HI)II;I ! bubmmorexa HOK
g p POB. BOAOPOA https://m.eds00.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 [IPOTEKAIOIIKIE B PACTBOPAX bubmmorexa [JOK
p B p p https://m.edsoo.ru/09d5a9bd
JJICKTPOJIUTOB
[Tpaktuueckas padora Ne 3 o Teme
32 "XHUMHUECKHE PEAKIIUNA B PACTBOPAX bubmmorexa HOK
P B P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCIIUTEBHO-BOCCTAHOBUTEILHEIE
33 eakyu. BaxHelme OKUCIUTEIN U bubmorexa [OK
PEAKIIHL. https://m.eds00.ru/56226060
BOCCTAHOBUTEIH
34 MeToa 37eKTPOHHOTO (3JIEKTOHHO- bu6nmoreka [IOK
HOHHOT0) OanaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bu6nuoreka [IOK
BEIISCTB https://m.edsoo0.ru/93fb97d2
36 Pemrenne 3a1a4 pa3InyHbIX THIIOB bubmmorexa [JOK
Aatp https://m.edso0.ru/5a859d16
37 Pemenne 3aia4y pa3au4HbIX THIIOB bu6nuoreka [IOK
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38 CucremaTusarus 1 00001eHre 3HAHUT bubmuorexa [IOK
1o TeMe "XuMHu4yecKkue peakiuu” https://m.edsoo0.ru/c161eb85

39 Konrponbnas pabota o teme bu6nuoreka [IOK
"Xumuyeckue peakiuu" https://m.edsoo.ru/a8a0a930
ITonoxeHne HEMETAIIOB B
[Teproamueckoit cucTeMe XMMHYSCKHX

40 anemenToB JI. 1. Menneneena u bubmorexa [IOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
®dusnyecKkue CBOMCTBAa HEMETAJLIOB
AIoTponus HeMeTauIoB (Ha IpUMEpe
41 KHCJIoTp ona, cepsl, hocdo (a " i bubmmorexa [IOK
poAa, Cepal, P https://m.edsoo.ru/ef92c91c
yriepoja)

42 Bopopon: nonyuyenue, pusndeckue u bubmmorexa LIOK
XMMHYECKHE CBOMCTBA. [ Mapu bl https://m.edsoo.ru/0aa8f613
I'anorensl: HaXOXKIEHUE B IPUPOJIC,

43 CHocoObI MOTYyYEeHUS (I)I/I3I/I‘1I;CI;(I/IC u buommorera LOK

yi L https://m.edso0.ru/4e223795
XUMUYECKHE CBOWCTBA
I"anorenoBonopoasl. Baxknelume
44 KHCJIOPOACOACPKAIINE COSTUHSHUS bubmorera [JOK
P p https://m.edso00.ru/6b3255e6
rajoreHOB
JlaGopaTopHbIe U IPOMBIILICHHBIE

45 CIoCcOOBI OTyYEHHSI TaJIOTEHOB. bubnmoreka [IOK
[IpuMeHeHre raJsoreHoB U Ux https://m.edsoo0.ru/6971aca4
COCIMHECHU N
[Ipaktuyeckas padota Ne 4. Perenue

bu6mmoreka [IOK
46 SKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME

"T"amoreus!"”

https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

Kucnopon: nabopatopHsie u
MIPOMBIIIUICHHBIE CITOCOOBI TTOTYICHHUS,

bubmuorexa [IOK

47
duznYeCcCKre U XUMUIECKUE CBOMCTRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHne KUCIOpoaa U 030HA

bubmuorexa [IOK
48 OKCcUIIBI ¥ TIEPOKCUIBI
A p A https://m.edso00.ru/5¢8816a0
49 Perienue 3a1a4 pa3adyHbIX TUIIOB bubmorera [JOK
AaTp https://m.edso0.ru/2b6d8bab
Cepa: HaXx0KJAE€HUE B IIPUPOJIE,
50 cn(I))co6H MOJTyYEHUS (I?Hilqeame " bubmmorera LOK
yi o https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bubmuorexa [IOK
51 CepoBojopos, ¢
POBOZIOPOA, CyIbhHE! https://m.eds00.ru/7¢875999
Kucnopoacoaepsxaiiue coe JuHESHHS
52 cepul gCO6eHHIz)CTI/I CBOMCTB CEpHOI bubmorexa HOK
pEI- P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[Ipaktuueckas padora Ne 5. Pemenue

53 AKCIIEPUMEHTANIbHBIX 3a7a4 10 TEME bubmorera [IOK

" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHUs
A30T: Hax0XJI€HUE B PUPOJIE,

54 CIOCOOBI TTOTyYeHUS, (PU3UICCKUE U bu6mmoreka [IOK
XHMUYCCKHE CBOICTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHUJIBI
Kucnopoaconepskamiie coeIMHEHHS

55 azoTa Iz)co6eHIfocm CBOMCTB a30THOM bubmorera [JOK

’ https://m.edsoo.ru/e2965afe
KHUCJIOTBI
56 IIpumeHeHue a30Ta U ero COeAMHEHUN. bubnuoreka [IOK

A3zoTHBIE y10OpEeHUs

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



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059

docdop: HaXOKICHNE B IPUPOJIE,
CrocoObI MOTyYeHUs], PU3NUECKUE U

bubmuorexa [IOK

57
XuMHU4Yeckue cBoicTBa. Dochuas u https://m.edsoo.ru/9a6b43ec
dochun
Oxcupsl dhocdopa,
58 (1)00(1))(1) c(ci)) e(bms ne kucyioTel. Conun bubmmorexa IOK
P IU[ pratll ’ https://m.edso0.ru/c7a2d429
dbochopHOIT KHCITOTHI
59 [Tpumenenue pochopa u ero bubmmorexa [IOK
coenunenuit. DocopHsie ynoOpeHus https://m.edso0.ru/a218070a
[TpakTrueckas padota Ne 6. Pemenue
bu6mmoreka [IOK
60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
https://m.edso0.ru/8175ac3f
"A30t u pocop u ux coenuHeHHU"
Yrnepoa: HaxoXJIeHUe B IPUPOJE,
AJTOTPOTHBIE MOTUDUKALINY; bubmmorexa LIOK
61 .
bu3HIeCKre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxkcup yraepoga(ll), oxcn
62 e I([)y;(l\g) ; (OJ'I)LHa}I KiCJ'IOTa ueé bubmorexa [TOK
YHIepoa 24 https://m.edsoo.ru/dba58adf
CoJn
63 Pemenue 3a1a4 pa3inaHbIX TUTIOB bubmmorexa IOK
AP https://m.eds00.ru/6029b609
Kpemuuii: HaxoxxaeHue B pupoze,
64 0113000651 o eIfI/I}I (bnmzefmfe " bubmorexa IOK
yi o https://m.eds00.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxkcua kpemuus(1V), kpemuueBas bubmuotexa [JOK
KHCJIOTa, CUJIMKATEI https://m.edso0.ru/3170e7b1
IIpumeHeHne KpEMHHUS U €T0 bubmmorexa [JOK
66 P P https://m.edsoo.ru/393cdac0

coeauHenuit. CTeKIo, ero nojyuyeHue,

https://m.edsoo.ru/5823cefb
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BHUBI CTCKIIA

67 Pemenne 3amay pa3nuuHbIX TUIIOB bubmorexa [OK
A8t p https://m.edsoo.ru/b624f801
68 Cucremartu3zanus 1 0000IIeHIE 3HAHUN bubmuotexa [JOK
o teme "Hemetamier" https://m.edsoo.ru/6e864db5
69 KonTponbHas pabota no teme bu6muorexa LIOK
"HemeTtamisr" https://m.edsoo0.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN bu6nuoreka [IOK
paboThI, KOPPEKIIUS OMUOOK https://m.edso0.ru/2b7e9510
ITomosxeHre MeTaLIIOB B
[Teproamueckoit cucTeMe XMMHYSCKIX
71 a11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa HOK
' P https://m.eds00.ru/9839c16¢c
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mue ¢puzndecKue CBONCTBA
72 MeTauIoB. [IpuMeHenne MeTaLIOB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmuiaBsl MetasuioB. Kopposus bu6nmoreka [IOK
METaIJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3amad pa3anyHBIX TUIIOB bubmorexa [OK
Aatp https://m.edsoo.ru/e3de37hb6
DIEKTPOXUMUYECKUN DA HAOPSHKEHUH
75 MeTaJ‘IJl'iOB OO6mmume cnopcozflibl ngn eHUs bubmmorexa [JOK
- SOt ya https://m.edsoo.ru/94eb377a
METAJUIOB
O6m1as xapakrepuctuka metamuioB 1A-
76 rpymisl llepruoaudyeckoin cucteMsl bubnuoreka [IOK

XUMHYECKHUX dJIeMeHTOB. HaTpuii u
KaJIUH: TToJTydeHue, GU3nIecKue u

https://m.edsoo.ru/el2c26b3
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XHUMHUYCCKHUE CBOﬁCTBa, IIPUMECHCHUEC
IMPOCTBIX BEIIECTB U UX COG)II/IHGHI/II\/’I

Oo6mas xapakrepuctrka metauios IA-
rpymisl [lepuonudeckoit cucTemMbl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bubmuorexa [IOK

77 .
KaJIBIIWIA: TTOTydeHne, GU3ndecKue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUMN
78 JKECTKOCTH BOJIBI M CTIOCOOBI €6 bu6mmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
79 AoMHUHMI: TIOTydeHne, (PU3nYecKue u bu6nuoreka [IOK
XUMUYECKHE CBOMCTBA, IPUMEHECHHE https://m.edso0.ru/0e79b266
AmboTepHbIe CBOICTBA OKCHIA U
TUAPOKCHUA aTFOMUHUS, bubmuorexa [IOK
80
TUIAPOKCOKOMIUIEKCHI ATFOMUHMS, UX https://m.edso0.ru/5d12d318
MIPUMCHCHHE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
ITpaktrueckas padota Ne 7. Permenue
82 3KCIIEPUMEHTAJIFHBIX 341144 10 TEME bubmmorexa LIOK
" P " https://m.edsoo.ru/27a4af43
MeTaJuTel TJIaBHBIX TTOATPYIIT
OO01mas xapaKTepUCTHKa METAIIOB
no6ounbIX noarpynn (b-rpymm) bubnmoreka [JOK
83 .
[Teproauueckoil CuCTEMbl XUMHUYECKHUX https://m.edso0.ru/610d7431
3JIEMEHTOB
du3nyeckre 1 XUMHUYECKHE CBOMCTBA
84 XpoMa M e€ro CoOeJUHEHUH, NX bubmorera [IOK
p g ’ https://m.edso00.ru/9911bef3
MIPUMEHEHUE
85 Baxnelmme coeTMHEHUs Maprasiia. but6mmoreka [IOK
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HepMaHraHaT KaJius, €ro
OKHCJIUTEILHBIC CBOMCTBA

https://m.edso0.ru/039d69c8

duznyeckre 1 XUMUYECKHE CBOMCTBA

86 J)kelie3a " ero coenudeHui. Ilonyuenune bubmorexa HOK
a ' i https://m.edso0.ru/1b7f8741
Y IPUMEHEHHUE CILJIaBOB JKeJie3a
dusndueckue U XUMUYECKHE CBOMCTBA
87 MEIN U €€ COeNUHEHN, X bubmorexa [OK
A & ’ https://m.edso00.ru/2bc0f954
MIPUMEHECHHE
dusnueckue U XUMHUUECKHE CBOIICTBA
IIMHKA ¥ €r0 COSAUHEHUH, MX bu6nuorexa [IOK
88
pUMeHeHne. [ MIpOKCOKOMILIIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[Tpaktuueckas padora Ne 8. Pemenue
89 SKCHEPUMEHTAILHBIX 331324 110 TEME bubmmorexa [OK
P A https://m.edsoo.ru/a6e352ea
"MeTasibsl TOOOYHBIX TOATpyHI"
90 Pemenne 3amay pa3inuHbIX TUIIOB bubmorexa [OK
p https://m.edsoo.ru/a8b83d83
O0001IEeHnEe U CHCTEMATH3 AN
91 W3YYEHHOI0 MaTepuaa o TeMe bubmorexa LHOK
" Y " P https://m.edsoo.ru/e91fe975
MeTtanibl
92 Konrponbnas padora o Teme bu6mmoreka [IOK
"MeTamisr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bubnmoreka [IOK
93
paboTHI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMuu B o0ecrieueHun
94 YCTOMYUBOI'O pa3BUTHUS YEJIOBEUECTBA. bubnuoreka [IOK

[ToHsITHE O HAYYHBIX METOIAX
HCCIIENOBAHUS BEILIECTB

https://m.edsoo0.ru/080fel1f0
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HayLIHBIC IMPUHIUIIBI OpTaHUu3aluu
XUMHUYECCKOI'0 IIpOMU3BOJACTBA.

bubmuorexa [IOK

95 1
[TpoMBIIITIEHHBIE CITOCOOBI MOTYYSHHS https://m.edsoo.ru/2e45a44f
BOKHCUIIINX BEIICCTB
XUMHYECKOE 3arpss3HECHUE
96 OKPY’KAOIIECH CpeJIbl M €T0 1 bubmmorexa OK
by Hen cpet https://m.edso0.ru/9f11bf51
IIOCJICICTBHS
97 XUMHUS U 310pOBBE YETIOBEKA. 1 bubnuoreka [IOK
JlekapcTBEeHHBIE CpeICTBA https://m.edso0.ru/a6552721
98 Xnmus iy, Pons xuMun B 1 bu6nuorexa [IOK
obecrieueHnH MUIIEBON O€30MacCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMernueckue u nappromMepHbie 1 bu6nuoreka [IOK
cpeactsa. beitoBas xumus https://m.edsoo.ru/da4d2d5a9
XuMus B CTPOUTENIbCTBE. BaxkHenime
100 CTPOUTEILHBIE U KOHC IIMOHHEIE 1 bubmmorexa [JOK
P e https://m.eds00.ru/61e69003
MaTepHabl
XHUMHS B CEITBCKOM XO35HCTBE.
101 Opra"udeckue u MUHEpaIbHBIC 1 bubmmorera [IOK
P P https://m.edsoo.ru/fd39587d
yaoOpeHust
102 CuctemaTuzanus 1 0000IIeHUE 3HAHUI 1 bubmuorexa [JOK
10 TEME https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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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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