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HOACHUTEJBHASA 3AIIUCKA

Pabouas mporpamma o XMMUHU Ha YPOBHE CpEAHEro oluiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpedbOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTeIbHON IpOrpaMMbl CpeaHero 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 O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TookeHH «CTparerud pa3BUTHS BocnuTaHus B Poccuiickoi
Oepnepanuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHS HAa YpOBHE YIIyOJEHHOTO HW3Y4YEHHUs 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpas3oBanusi ywammxcs 10-11 kimaccos.
N3yyenne mpeamera, peammsyemMoe B yCIOBUAX aud(epeHInpoBaHHOTO,
npoduiabHOro oOydeHMs, MpU3BaHO oOecrneunTh o0He00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHHKOB IIKOJbI, HEOOXOAUMYIO s
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 «XUMHUA» MOJIy4daeT
NOJIPOOHYI0 ~ MHTEPIPETAlMi0 B COOTBETCTBUM C  OCHOBOIIOJATAIOIIMMHU
nonoxenusimu GI'OC COO o B3auUMOOOYCIIOBICEHHOCTU II€NE€H, COAep:KaHus,
pe3yabTaToB OOy4deHUs M TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIECTENHECTBOM TOMY SIBJISIFOTCS CJIEIYIOUIME BBIMOJHSIEMBIE MPOrpaMMOM IO
XUMUU QYHKIIAN:

o uHPOPMAIIMOHHO-METOAMYECKAs, pealu3alysi KOTOpOl oOecrednBaer
MOJIyYeHHE NPEJICTABICHUs O LeNAX, COAepKaHUHU, OOIIed cTpaTeruu
oOy4eHHUsl, BOCTIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMOro B paMKaX KOHKPETHOTO MPOQHIIs;

e OpraHU3alMOHHO-TUIAHUPYIOILAs, KOTOpas pen1ycMaTpUBaET
OIpe/ielIeHHEe: TMPUHLUIOB CTPYKTYpUPOBAHUS U TOCIIENOBATEIbHOCTU
U3y4YeHHUs y4eOHOro marepuaina, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPHUCTHK; MOAXOI0B K (DOPMUPOBAHHUIO COAEPIKATEIBHON OCHOBBI
KOHTPOJISI M OLEHKH OOpa3oBaTENbHBIX JOCTH)KEHHM OOydYaroIIMXCs 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 OTACNIbHBIX Mpoduiield, mnperycMaTpruBaeT
pacrpeenieHue U CTPYKTYpUpOBaHUE €ro Mo KjiaccaM, OCHOBHBIM
CoJiepKaTeIbHbIM JIUHUSIM/pa3fiefiaM Kypca;

e JA€T NpHUMEpPHOE pacHpeleieHrue Y4eOHOro BPEMEHH, PEKOMEHYeMOro
JUISl U3YYEHUS OTIEIbHBIX TEM;

e TMpemyiaraeT TMPUMEPHYIO TIOCIEOBATEIBHOCTh W3YYEHUS Yy4eOHOTO
Marepuaga ¢ Y4ETOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETALUIO eI U 3a]a4 U3YYEHUs MpeaMeTa
Ha yrayOoa€HHOM ypOBHE C YUYETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME
cpenHero oOumiero o00pa3oBaHMs, COJIEPKATEIbHOW XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IPOrpPaMMBbl CpEeIHETOo o011ero o0Opa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TaKXKE€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-MIO3HABaTENbHBIX  ACHCTBUN  0OOydaromierocs IO OCBOEHHIO
COJIEp>KaHMsI PEeMETA.

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

B coorBercTBUM ¢ KoHUeNTyadbHbIMH TodoxeHusmMu PIrOC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOr0 M yriayOJEHHOTO YpOBHEH B CHUCTEME
muddepeHIMpoBaHHOTO O0yYEHHS Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUS
XUMHUS Ha YpPOBHE VYIIYOJEHHOTO U3Y4YCHMs] HampaBie€H Ha pealu3aliuio
IPEEeMCTBEHHOCTH €  MOCIEAYIOUMM  JTaloOM  MOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHUs B paMKaxX W3Y4YEHUs CIHEHUABHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX UCIUIUIMH B By3aX U OpraHu3alMsIX CPeIHEro npodeccuoHaIbHOTO
oOpa3zoBaHus. B 9Toll cBsI3M M3ydeHHUE MpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HAa  pacIIUpEeHUue U  yriayOJeHue TEOpeTUYECKOH U
MIPAKTUYECKON MOITOTOBKH 00YYaIONUXCsl, BEIOPABIINX OMPEACIEHHBIN MPOopUTh
0o0y4eHUs, B TOM YHCJI€ C IEPCIEKTUBOM MOCIEAYIONIEro MOTyYeHUs] XUMUYECKOTO
oOpa3oBaHus B opranuzanusx npodeccruonaibHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit GI'OC COO k mIaHUpyeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHOl  00pa30BaTEIIPHOM MPOrpaMMbl CpPeaHEro oO0Imero oOpa3oBaHHS
u3ydeHue Tmpeamera «XUMHUS» OPUCHTHUPOBAHO TaKXKe Ha pelIeHue 3ajay



BOCIIUTAHUS M COILMAJILHOTO PAa3BHTHS OOYyYaromuxcs, Ha (GOpMUPOBAHUE Y HUX
OOIIEUHTEINIEKTYaJIbHBIX YMEHHM, YMEHHIM pallMOHATU3alNK y4eOHOTO Tpyla |
0000MIEHHBIX  CIIOCOOOB  JICSITCIIBHOCTH, HWMCIOIIMX  MEKIUCITUTIIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBisomUMHA TIpeaMeTa «XUMUS» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHS
ABJISIIOTCSL  YIUIyOJN€HHbIEe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpenereHUn MOIX0I0B K OTOOPY M CTPYKTYPHOU
OpraHu3allii COACP)KAaHUS OTHUX KYpPCOB B MPOrpaMMe IO XHMHHU 32 OCHOBY
npuHAThHl nojoxkeHuss ®I'OC COO o paznuuusax 0a3oBoro u yriayoJEHHOTO
YPOBHEW M3yUYeHUs MPEAMETA.

OcHoBy copepkanus KypcoB «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYECKass XHUMHS» COCTaBIISICT COBOKYITHOCTh TPEIMETHBIX 3HAHWH 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 yriayOn€HHOM YpOBHE HM3yUCHHS TMpeaMeTa olecredeHa
BO3MOKHOCTh 3HAUUTEIBHOTO YBEIWYEHUS O0bEMA 3HAHUH O XUMHYECKHUX
AJIEeMEHTaX U CBOMCTBAaX UX COCAWHEHUN HAa OCHOBE PACIIMPEHUS U yriayOieHUs
NIPEICTABIICHU O CTPOCHHH BEIIECTBA, XUMUYECKON CBS3U W 3aKOHOMEPHOCTSX
NIPOTEKAHMS PEAKIUi, pacCCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMUYECKOH KHHETHKHU
U TepmoauHamuku. W3yueHue mnepuoamueckoro 3akoHa u Ilepuogmueckoit
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX TPEACTABICHUSIX O CTPOCHUHM aTOMa. XUMHUYECKas CBS3b
OOBSACHSCTCS C TOYKH 3PEHUS YHEPTeTUICCKUX M3MEHEHUH pu e€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKXKe ¢ TOYKH 3PEHHs] MEXaHHW3MOB e€ oOpazoBanHus. M3yueHue
TUTIOB ~ pEaKkiuid  JomonHseTcs  (GOpMHpPOBAHUEM  MPEACTABICHUH 00
ANEKTPOXUMHUYECKUX MPOIECCaxX M AICKTPOIU3E PACILIABOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUW NMPHU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCJIMHEHU ynemnsieTca oco0oe BHUMaHUEe BompocaM 00 AJIeKTPOHHBIX dddekrax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIni.

Ocoboe 3HaueHWE WMEET TO, YTO Ha COJEpXKaHUE KypCOB XUMHHU
yrayOaE€HHOTO YPOBHS U3YyUYEHHUS JIJIs1 KJIIACCOB OIpPEAeIEHHOro Npouist (TJaBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JONOJHEHHM K oOlel cucreme
NPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TIpeaMeThl. Tak, HampuMmep,
B COJICpKaHUM MpEIMeTa JJIsl KJIACCOB XUMHKO-(U3UYECKOro npoduis O0oJbiioe
3HaueHHWE OYIyT MMETh 3JIEMEHThl yueOHOro marepuaina mo obmei xumuu. [Ipu
U3Y4YCHUH TpeIMeTa B JAaHHOM CiIy4yae akIeHT OyJeT cielaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUIl B XMMHUU U B (DU3UKE: aTOMHO-
MOJICKYJIsIpHast Teopusi (MOJEKYJsipHas Teopusi B (PU3HUKE), 3aKOHBI COXpPaHEHUS



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

B TO e BpemMsa B COIEpKAHUM NpeIMeTa Uil KJIacCOB XHMMHKO-
Ounonornyeckoro npo@uiist OONbIIMKA yAENbHBIA BeC OyleT MMETh OpraHuYecKas
xumusi. B 3TOM cioydae mpenocTaBisieTCs  BO3MOXHOCTh — JJisi  Oosee
OOCTOATEIBHOI'O  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOrMYECKON CHUCTEMBbl, B COCTaB KOTOpPOM BXOAST, K MpHUMEpPYy, TaKHue
CTPYKTYPHBbIE€ KOMIIOHEHTBI, KaK JUNUAbL, OEIKH, YIJI€BOJbl, HYKJIEHHOBbBIE
KUCHOTHl U Apyrue. [Ipm 3ToM 3HaHUS O cOCTaBe M CBOMCTBAaX MpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM [UJIi W3YyYEHHS
CYILIHOCTH IPOIECCOB (DOTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢opmupoBaHHMs OCHOB HAy4YHOI'O MHUPOBO33PEHHS, OCBOEHUS
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 NpeaMETh», «MaremaTtuka u
uHpopMaTuKa» U «Pycckuil A3bIK U IUTEpATypay.

[Ipn u3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIYyOJEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpelHero oduiero odpazoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil IepPBOCTENEHHOW 3HAYUMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB
HayKM XUMHUHU Kak O00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, IPAaKTHYECKOM
NEATENbHOCTH YEJI0BEKA U OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
3TOM 3aJauyd Ha YIUIYOJIEHHOM YPOBHE M3YYEHHMsS NpeIMeTa Mpeanoaraet
peanu3aluio TaKuX LejeH, Kak:

e (opMUpOBAaHME TMPEACTABICHUI: O MaTEpPUAILHOM €IMHCTBE MUDPA,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBIEHUI MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Benyllell poau B oOecrneyeHuun
YCTOWYMBOI'O  pa3BUTUS  YEJIOBEYECTBA: B  pEIIEHUH  Ipoliem
HKOJIOTMYECKOM, SHEPTeTUYECKON M MUILEBON 0€30IaCHOCTH, B Pa3BUTHU
MEANLMHBI, CO3IaHUH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH, B
00€ecreyeHnu palrMoOHAIBHOIO MPUPOAONOIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTYypbl YEJIOBEKa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U PUPOIHOMN CPELIE;

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



XUMHUYECKOM PaBHOBECHH, PACTBOpaX M AUCIEPCHBIX CUCTEMaxX, 00 00IIMX
HAYYHBIX IPUHIUIIAX XUMUYECKOTO IPOU3BOJICTBA;

dhopmMupoBaHue y 00yJaroIIMXCcs OCO3HAHHOTO MMOHUMAaHMSI
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUN 71 OOBACHEHUS
KJIFOUEBBIX MJIEM W MpOoOJEM COBPEMEHHOW XUMHH, JJisl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJIICHUW, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PAMOTHOTO PEIICHUS TPOOIeM, CBA3aHHBIX C XUMHEH, MPOTHO3UPOBAHHUS,
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  METOJIaX  IO3HaHUS,
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
(YHKIMIA TEIOCTHOW CHCTEMBI CPEIHEro oO0IIero oOpa3oBaHHS NPHU H3YUYECHUH
npenMera «XuMUA» Ha yIIYOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
NpUOOpETAIOT TaKUE LIETHN U 3a/1a4H, KaK:

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

pa3BUTHE MOTHBAIlMM K OOYYECHHIO M TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO U CaMOBOCIIUTAaHUIO  HAa  OCHOBE  YCBOCHHS
00111eUeTOBEYECKHUX [ICHHOCTEM;

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

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

OO01mee 9nCIIO YacoB, MPEAYCMOTPEHHBIX JIJISl M3yYEHUS] XUMUU Ha YTIyOJICHHOM
YpOBHE cpenHero obimiero obpasoBanusi, cocrapiser 204 dacoB: B 10 kimacce —
102 gaca (3 yaca B Hezpento), B 11 kinacce — 102 vaca (3 yaca B HeJIemI0).



COILEPKAHUE OBYYEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI OPraHMYECKON XMMMH.

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

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

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

[IpeacraBnenre o KilacCU(pUKALMKU OpraHuyeckux BewniecTB. lloHaTtue o
bynkuronanbHo rpymnmne. ['omonorus. ['omonornyeckue psapl. CucreMaruyeckast
HOMeHKIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OTJIENIbHBIX MIPEACTAaBUTEICH.

OcobenHocTu U kiaccuUKaius OpraHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHS] BEHIECTB M HX NPEBpalICHUN:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, OMbITHl IO TMPEBPALIEHUIO OPraHUYECKUX BEILIECTB MPU HArPEBAHUU
(mnaBieHue, OOYIJIMBaHHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYI
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Aunkanbl. ["'oMosorudeckuil psj aakaHoB, oOmias GopMyina, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI aJKaHOB, SP°-
ruOpUaU3aus aTOMHBIX opOWTanel yriepoja, o-cBsi3b. Du3mveckne CBONCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKaHOB: pEAKUMU 3aMEIIeHUs, H30MEpU3aluH,
JNErUAPUPOBAHMS, IUKIN3ALNY, TUPOJn3a, KpeKuHra, ropenus. IIpencraBinenue o
MEXAHU3ME PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. O0Owas ¢opmysna, HOMEHKIaTypa U uzoMmepusi. OcoOeHHOCTH
CTPOCHMSI M XMMMYECKHX CBOMCTB MaiblX (UMKJIONPONAaH, IHUKIOO0yTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMMKJIOTEKCAaH) MHUKI0adKaHoB. CrocoObl MOJTyYeHUs |
NPUMEHEHUE [IUKI0ATKAHOB.

AusnikeHbl. ["'oMoOJIOTHYECKHUI psii aJIKEHOB, 001Ias (opmysia, HOMEHKIIATypa.
DIEKTPOHHOE M  MNPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJI alKeHOB, SpP*-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoja, 6- U m-cBA3u. CTpyKTypHas
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @OU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOCAUHEHHUS, 3aMEMICHUS B O-TIOJIOKECHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
kymynuposanuvie). OCOOCHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMHUECKHX CBOMCTB
CONPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenuuenune. Ilommumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psj alkuHOB, 001as ¢popMyina, HOMEHKIATypa U
U30MepHsl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHWHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneil yriepona. dusmyeckue CBOWCTBA AJIKUHOB.
XUMHUYECKHE  CBOMCTBA:  PEAKUMW  NPUCOCAUHEHUS,  JTUMEpU3aluu U
TpUMEpHU3aluu, OKUcIeHN. KUCIOTHBIE CBOMCTBA aIKNHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiK Ha TPOHHYIO CBA3b. CIOCOOBI OTydeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBogaopoasl (apensl). ['omonorumyeckuid psii apeHOB,
oOmrast popMyina, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJEKyNbl OeH3oma. DuU3MYECKHe CBOIICTBA apeHOB. XUMUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha TMPUMEpPE aJKUIbHBIX pPaJUKaloB, KapOOKCHUIHHOH,
TUAPOKCUIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHoCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepuzanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HeTh U €€ mpoucxoxaeHue.
Kamennslil yronp u npoayKkTsl ero nepepadorku. CnocoObl nepepaboTku HePTH:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTHUYECKUN), PUPOPMHUHT, TUPOIIU3.
[IponykTel mepepaboTku HEDTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelIeHusT TajJoreHa Ha TUIPOKCOTPYINY, HUTPOrPYINNy, I[MAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TajJOreHNpOU3BOAHBIE BOJHOTO U CIHUPTOBOTO
pactBopa mi€noyu. B3zauMmopeicTBHe QUranioreHajJkaHOB C MAarHHUEM M LIHHKOM.
[TonsTue 0 METAJUIOOPTaHUYECKUX COCIUHEHMUSX. Hcnonp3oBanue
raJOreHIIPOU3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHHKE W TPU CHHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYE€HUS BEUIECTB W MX MPEBpAICHUN:
u3y4yeHrue (PU3MUYECKUX CBOUCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakIuii yrieBOoJAOpPOAOB Pa3IMYHBIX KJIacCoB (oOeciBeurBaHUE OpPOMHON WU
WOJHON BOJIbI, pacTBOpa IE€pMaHraHaTa Kajusi, B3aUMOJICHCTBUE alleTWJIEHA C
aMMHAaYHbBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKXeHUe
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3y4YEHHE €ro CBOMCTB, O3HaKOMJieHHE C KojulekuusMu «Hedtb» u «Yromwy, ¢
oOpasllaMl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U rajJOr eHIPOU3BOAHBIX YIIIEBOJAOPO/IOB.

Kucsopoaconep:kanue oprannyeckue coelMHeHHS.

[IpenensHbie omgHOoaTOMHBIE CcnUpTH. CTpoeHHME MOJeKyl (Ha MpuUMepe
MEeTaHoJla M dTaHona). ['omonorumueckuit psm, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa #  kiaccudukanusa. Dusznueckue CBOICTBA  MpeAEIbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XUMHUYECKUE CBOMCTBA: pEaKIMK 3aMENICHMs, JIeTUJpaTtalid, OKHUCJIECHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMU U  HEOPraHMYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuust Ha OJJHOATOMHBIE CIUPTHL. J[eMCTBUE 3TaHONIA U METaHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONMY4YEHUsST U TMPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢upsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HU3UUECKUX U
XAMHUYECKHX CBOMCTB.

MHOroaToMHbI€ CIUPTHI — STWICHIVIMKOAb W TriulepuH. Ddusznueckue u
XMMHYECKUE CBOMCTBA: PEAKIIMU 3aMEICHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHMYECKHUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE
criupthl. [IpencraBienue o mMexaHuU3ME peakiuil HYKICO(QUIBHOrO 3aMElleHUSI.
JletictBe Ha opranu3M dYenoBeka. CrocoObl TMOJy4YeHUS W TNPUMEHEHHUE
MHOT'OATOMHBIX CITUPTOB.

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



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

KapOonunbHbie COeTMHEHHS] — albJETHJIbl U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpymnmbl. ['OMonornyeckue psijapl aabIAErua0B U KETOHOB, 00IIas
dbopmyna, uzoMepus U HOMEHKJaTtypa. DuU3MUEecKHe CBOWCTBA albJIETUIOB U
KETOHOB. XMMHYECKHE  CBOWCTBA  ajbJE€TUJIOB M  KETOHOB:  PEaKUUH
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
Cnoco0bI moNy4eHus: ¥ MPUMEHEHUE albJETHI0B U KETOHOB.

OIHOOCHOBHBIE TMpe/eIbHbIe KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 3oMepus u HOMeHKIaTypa. Puzndeckue cBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXKITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
OCcoOEHHOCTH CBOMCTB MYpPaBbUHOM KHUCIOTHL. [lOoHSTHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHOrooopasue kapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, NAJIbMUTHHOBAS, OJCHUHOBAS, .JUHOJEBAS,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upbl. ['oMmonoruueckuii pan, obuias ¢opmysna, U30OMEpHUS H
HOMEHKJIarypa. Du3znueckue M XMMHYECKHE CBOWCTBA: THIPOJIM3 B KHUCIOW U
HIETIOYHOU Cpee.

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

MpbL14 KaK CONM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICUCTBHE.

OOuras xapakTepucTuka yriaeBojoB. Knaccudukanus yrieBonos (MOHO-, qu-
U ToiMcaxapujibl). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusndeckue CBOMCTBA U HaxoxkaeHHe B npupoae. DoTocuHTes.
XUMHYECKHE CBOMCTBA IIIOKO3bI: PEAKIMU C YYACTHEM CIIUPTOBBIX U aJIbJIETUIHOU
TPy, CIOUPTOBOE M MOJOUYHOKHCIOE OpokeHue. [IpumeHeHue TIIIOKO3BI, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakto3a. BoccTaHaBiuBarolive U HEBOCCTAHABIMBAIONIME AUcaxapuabl. ['uaponns
nucaxapunoB. HaxoxzaeHnue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxmann,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HEeUIt0I03bl.  PU3MUECKUME CBOMCTBA Kpaxmana M LEJUI0I03bl. XHUMHUYECKHUE
CBOMCTBA KpaxMalla: THAPOJIN3, KAYECTBEHHAsl peakius C HUOJAOM. XHUMHUYECKUE
CBOMCTBA IIEJUTIOJIO3BI: TUAPOIU3, MoydeHue 3(pupoB 1emiono3sl. [lorstue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
PacTBOPUMOCTD PA3JIUYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B aJIbJIETU] HAa PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kajivsi (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEpPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeTUAbl (C THIAPOKCUIOM
auammuHcepeOpa(l) wu  ruapokcumom  wmenu(ll)), peakuus raMnepuHa ¢
ruapokcuaom Menu(ll), xumuueckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBHE pacTBOpa TJIIOKO3bI ¢ rujgpokcugoM meau(ll), B3aumonericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1mo TeMaMm «CrhupThl U
benonbr», «KapooHoBbie KUCTOTHI. CIOXKHBIE YPUPBI».

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Knaccudukaius aMUHOB:
anudaTuyeckue M apoMaTHYECKHE; TIEepPBUYHbIE, BTOPUYHbIE M TPETUYHBIC.
Crpoenne monekyn, obmas (Gopmyna, usoMmepus, HOMEHKIATypa U (U3HUECKHUE
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. B3anMmHoe BiMsiHUME TpyNNn aTOMOB B MoOjieKyje aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4eHHs] M TNpUMEHEeHHe anudaruyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepud. OTaenbHbIEe NPEACTABUTENH Ol
AMUHOKUCJIOT: TJIMIUH, aJdaHuH. @Ou3nuecKkue CBOWCTBA aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT KaKk aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHU, peaKIys TMOJUKOHICHCAINA, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak npupoaHeie monumepnl. [lepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOHCTBAa OENKOB: TUAPOJIH3, JCHATYpAaLMs,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

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

BricokoMoieKyIsIpHbIE COCUHEHMS .

OCHOBHbBIE MOHATUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINU, CPEAHSS MOJICKYIISIpHAs



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

[Tonmumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
NOJIMBUHUIIXJIOPU,  TOJUCTUPOJ, TMOJIUMETUIMETAKpUIaAT, MOJUKApOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

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

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

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AIEKTPOIPOBOIAIINE TTOIUMEPHI, OMOpa3araeMble OTUMEPHI).

OKCIEPUMEHTAIbHBIE METOJIbl M3YyUYE€HHUS BEIIECTB W MX IMpEBpaIlCHUN:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKoB, pEIlEHHE ODKCIEePUMEHTANIbHBIX 3aJau 1o Teme «Pacro3HaBanue
MJIaCTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MosekynsipHOH (QOpMyNbl OpPraHMYECKOro COEAMHEHUs IO
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, HaXOXKICHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs Mo Macce (00BEMY)
MPOJIYKTOB CTOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOMYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOpMYJIbI
OpPraHUYECKOrOo BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUSI, OMpPEACIICHUE JOJU BBIXOJa MPOAYKTa PEAKIUU OT TEOPETUUECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kmacce OCyIIECTBISIETCS 4YEpe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, NPHHATBIX B OTACIBHBIX TIpeaMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SIBICHNE, HAYIHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHalIW3, CHUHTE3, Kiaccu(pukauus, HaOIIOJIECHHUE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
SHEPTreTUYECKUA YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3MYECKUE BEJIUYUHBI, €IUHUIBI HU3MEPEHUs, CKOPOCTh, DHEPrus,
Mmacca.

buomorus: kmerka, opraHu3M, S3KOcuUcTeMa, Ouocdepa, MeTaboIu3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



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

['eorpadmus: mone3Hbie UCKOMIaeMble, TOTUIUBO.

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

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX saep. XuMHuueckuil snement. M3oronel. CtpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudpukanusa XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dIIGKTPOHOB TIO AaTOMHBIM — OpPOHTAJISIM.
DneKTpOHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOT0—4ETBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(UTypaiu HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

[Tepuonnueckuit 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX AJIEMEHTOB
J.N. Menneneea. CBsizb nmepuoanyeckoro 3akoHa u llepuoguueckoit cucTemsl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHUS CBOWCTB XUMHUYECKHX JIIEMEHTOB M 00pa3yeMbIX UMU
NPOCTBIX H CJHOXHBIX BEMIECTB MO TpylnmaM ¢ [epuoJaM. 3HA4YEHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XuMudeckash CBs3b. BHAbl XUMHWYECKONH CBSI3M: KOBaJICHTHasl, HOHHAas,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBINA. DHEprusd U JjiuHa cBA3u. [[osipHOCT, HAIPABJICHHOCTh U
HACBIIIAEMOCTh KOBaJIECHTHOW CBA3U. KpaTHbele cBs3u. BogopongHas CBsA3b.
MexmoneKyasspHble B3aUMOICUCTBUS.

BajnieHTHOCT, M BaJeHTHbIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COeTUMHEHUN
AJIEMEHTOB BTOPOTO MEPUO/A).

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

BemectBa  MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIDHOTO  CTpOEHHUA. THmb
KPUCTAINTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucrtemax. Mctunueie pactBopsl. [Ipencrasienue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas JI0JI1 BEIIECTBA B PaCTBOPE, MOJIsSIpHAsl KOHUEHTpauus. HacelleHnHbie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



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

Knaccudukanms XuMu4eckux peakiuii B HEOPraHUYECKOW M OpPraHuYecKou
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.

OGpaTtuMeblie 1 HeoOpaTUMbIEC peaklnKi. XUMHUecKkoe paBHoBecue. KoHncTaHnTta
XUMUYECKOro paBHOBecUsl. DaKTOpbl, BIUSIONIME HAa MOJ0KEHUE XUMHUYECKOIO
paBHOBECHSI: TEMIIEpATypa, JAaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

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

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

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB W MX IPEBPALLCHUN:
pa3lioKEHHWE TEPOKCHAAa BOJAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeieHIe
Cpelbl PacTBOPOB C TMOMOIIBI HWHJIAMKATOPOB, M3YYEHUE BIIMSHUSA Pa3TUIHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM pEaKIMU M IMOJIOKEHUE XUMHUYECKOIrO
PaBHOBECHSI.

Heoprannyeckasi Xumusl.

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

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

I'amorensl. Haxoxnenwe B mpupoje, crnocoObl MOdydeHUs, (PU3UUYECKUE U
XUMUYECKUE CBOWCTBA. ['amoreHoBomopoasl. BaxkHelmme KUCIOpOACOIepKaIIIE
COEJIMHEHUS TayoreHoB. JlabopaTopHbie W TPOMBIILUIEHHBIE CTIOCOOBI TIOTYyYEHUS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI TOJTYYEHUS
kuciopona. duznueckne U XMMUYECKUE CBOWCTBA M NMPUMEHEHHE 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 MX coid. OCOOCHHOCTH CBOWCTB
CEepHOU KUCTOTHIL. [IpuMeHeHue ceprl U €€ COeTUHEHHUI.

A3o0T. HaxoxaeHue B TpuUpojie, CHOCOObI TOJNy4YeHUs, (PU3NUECKUE U
XMMHYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHCIJIOTHI ¥ UX coti. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenne azora
U €r0 COCIMHECHUN. A30THBIE yI00pEHUSI.

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

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

Kpemunii. Haxoxxnenue B mpupone, CrocoObl MOMydeHHs, (U3NYECKHE U
xumudeckue cporictBa. Oxcun kpemuus(lV), kpeMHUEBas KHUCIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHUs U ero coequHeHui. CTEKII0, ero mojiydeHue, BUIbl CTEKIIA.

[Tonoxxenne MeraoB B Ilepuoandeckoli cUCTEME XUMHYECKUX SJIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
dusnueckue cBoicTBa MeTaioB. [IpuMeHeHWe MeTaluioB B OBITY W TEXHUKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUUYECKUN psAl  HanpsbkeHuid MertamioB. OOmmMe  crnocoOsbl
MOJIyYEHUS METaJJIOB: TUAPOMETAILTYPIus, MUPOMETAJTYPrusi,
anektpomeramnyprus. Ilonarue o koppo3un MetamioB. CrocoObl 3allUThl OT
KOPpPO3UHU.

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

O6mias xapakrepuctuka meraioB |IA-rpynmer I[leprogudyeckoit cucTemsl
XUMHUYECKUX ODJIEMEHTOB. Maruuii W KaJblMidi: TOJNy4eHHe, (U3HUYECKUEe U
XUMUYECKUE CBOWCTBA, NMPUMEHEHHWE IMPOCThIX BEIIECTB M HX COEAUHEHUHU.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.



AJIOMUHUN: TIOTy4yeHue, (U3NYECKUe U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIECTBA M €ro coeauHeHuil. AmdoTepHble CBOWCTBa OKCHAA U
TUAPOKCHUAA 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). Xpomarel u auxpomartsl, HX
OKHCIUTENbHbIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

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

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

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

[uuk: momydyeHue, (u3MYECKUEe U XUMHUYECKHE CBOHCTBAa. AMQOTepHbIE
CBOWMCTBA OKCHJIa U THUJIPOKCH]IA [IMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [I[puMenenue
IIMHKA U €T0 COCTMHEHUIL.

OKCIEpUMEHTAIbHBIE METOJbI W3YUCHHS BEIIECTB W HX IIPEBpallcHUM:
u3ydyeHre oOpas3lloB HEMETaJUIOB, TOpeHue cepwl, gocdopa, xeiesa, MarHus B
KHCIIOpPOJie, H3y4Y€HUE KoJuleKIuu «MeTamibl W CIUIaBbD», B3aWMOJECHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOXKHO UCIOJIL30BaHUE
BUJIEOMATEpPUATIOB), B3aMMOJICHCTBHE IIMHKA M JKejie3a C PacTBOPaMM KHUCJIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMM Ha HEOPraHMYECKNE aHUOHBI, KATHOH BOAOPOAA
U KaTUOHBI METAJUIOB, B3aUMOJAECHCTBUE THAPOKCUIOB ATIOMUHUS M IMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pEelIeHrEe SKCIEPUMEHTANBHBIX 3a/lad 10 TeMaM
«l"anorens», «Cepa u e€ coequHeHus», «A30T U Gochop U UX COCAUHEHUS»,
«MeTaibl TJIaBHBIX TOATPYII», «MeTanibl TOOOYHBIX MOATPYIII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [lonsatue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUOMNBI OpraHu3auuyu XUMUYECKOr0 TPou3BoACcTBa. [IpoMblieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITNX BEIIECTB (HA MPUMEPE MPOM3BOJCTBA aMMHAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIIIeHHBIE CITOCOOBI MOMYYEHUSI METAVIOB U
CIUIaBOB. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpElbl U €ro MOCIEICTBUS.
Ponb xuMuu B o6ecriedeHrH SHEPreTHIECKOM 0€30MacHOCTH.

Xumusg © 310poBbe uenoBeka. JlekapcTtBenHble cpeactsa. [IpaBuiia
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



XWMHST TIUIUM: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBku. Poib xuMun B
o0ecrieyeHnu MUIIeBOi 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 MCHOJb30BaHUSl MpenaparoB OBITOBOW XMMHHM B TOBCEIHEBHOMN
KU3ZHU.

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

XuUMHS B CENTbCKOM X03s1icTBE. OpraHnuecKue U MUHEpaIbHbIE YI0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUabl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuansl ais anekTpoHukd. HaHoTexHonoruu.

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJIIMYECTBY
BEIIECTBA, Macce WIM 00BbEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUM, €CIU OJHO W3
BEIIECTB MMEET MNpHUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuM, €CIM OJHO M3 BEIIECTB JaHO B BHJE pPACTBOpPa C ONPEACIEHHOU
MAacCCOBOM JOJIEW PACTBOPEHHOIO BEIMIECTBA, MACCOBOW JOJIM W MOJISIPHOMU
KOHIICHTpAallMM BEIIECTBA B PACTBOPE, JOJM BBIXOAA MPOAYKTAa PEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHnueckoi xuMuu B 11 Kjacce OCylIECTBISIETCS YEpe3 UCIOIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATUH, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LUKJIA.

OO6mire ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, Kiaccuukaius, nNepruoJuIHOCTh, HAOIIOEHUE,
U3MEPEHHE, IKCIEPUMEHT, MOJAEIb, MOAEIUPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MaKpOMHp, aTOM, DJJEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSIHHE BEIISCTBA, HJICAIBHBIA Ta3,
bu3nYecKre BEITUYNHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHUs, Macca.

buonorusi: kierka, opraHu3M, 3KkocucTema, ouochepa, MeTadOIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBO/bI, HYKIIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEHIECTB U IMOTOK YIHEPTUU B SIKOCHCTEMAX.

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

TexHonorus: XUMU4YecKass IPOMBINUIEHHOCTh, METALUTYPIUsS, CTPOUTEIbHBIE
MaTepHabl, CEIIbCKOXO35IMCTBEHHOE MPOU3BOJACTBO, IMHUILEBAsI NPOMBIIUIEHHOCTD,
dbapmarieBTHYECKAS MPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHUX



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA YTJIVBJIIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-IESITEILHOCTHBIM MOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUSI MpeaMeTa «XHMHUsS» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloMMHUCA POCCHUHCKOW TPaKIAHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEAECICHNUIO; HAIMYNE MOTUBAIIUHU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroImMXCsl PYKOBOJCTBOBATHCS
OPUHATBIMA B OOLIECTBE TMpaBWIAMU U HOPMaMU TOBEJCHUSA, HaJIU4YUe
MIPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH IIEJIU U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

JIM4yHOCTHBIE pPE3yJbTaThl OCBOCHUS TIpeaMeTa «XHUMHUS»  OTpPaKaroT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
00yyJaromuxcs B Mpoliecce peajin3alu 00pa3oBaTeIbHON eI TEIbHOCTH.

JIM4YHOCTHBIE pPE3yJabTaThl OCBOCHUSA TIIpeAMETa «XUMHUS»  OTPa)KaroT
c(hOpMHUPOBAHHOCTH OIIBITA ITO3HABATEIIbHOM M TPAKTHYECKOW JIEATEIHLHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBAKEHUSA K 3aKOHY W MPABOIOPSJIKY;

MPEJACTABICHUSI O COIMAJIbHBIX HOpPMax M TMPaBUIAX MEKIMYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

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

CITIOCOOHOCTH TOHHMMaTh M TPHWHUMATh MOTHBBI, HaMEpPEHHs, JIOTUKY U
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

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

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



UHTEpeca U T03HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TMOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUUYECKHUMHU SBJICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3UIIMN HPABCTBEHHBIX W MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCIEACTBUI
HOCTYTIKOB;

4) popMuUpOBaHUS KYJILTYPHI 310POBbSI:

NOHMMaHUsl IEHHOCTEN 370poBOro U 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

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

MOHUMAaHUSI I[EHHOCTH TPaBWI WHIWBUAYAIHHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPETHBIX MPHUBBIUCK (YHOTPEOICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypeHus);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4e€OHO-HMCCIEIOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHMX BHJAX
NeSITENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHWH TMPAKTUYECKUX 3a]1a4y
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);

UHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO MPOPECCUuil pa3iIudyHOro poja, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBOXKEHUS K TPYY, JIOJISIM TPY/Ia U PE3yJIbTaTaM TPYIOBOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHIMBHIYaJbHOH TpaeKTOpUU
oOpa3oBaHus, Oyayuied mpodeccun M peanu3ald COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 1E€JI€CO00PA3HOr0 OTHOUIEHUS K MPUPOJIE€ KaK HCTOYHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIie;

MOHUMAaHUSI TI00ATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIUATBHOU CPEbI;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHIXKCHUM XUMHH IS
pelIeHHs] BOMPOCOB PallMOHAIIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOI'O HENPUATUA JCHUCTBHM, TMPHUHOCAIIUX BpEH OKPYKAKOIIEH
OPUPOJHON Cpelie, YMEHUsI MPOTHO3UPOBATH HEOIArONpUATHBIE KOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HAJINYUS PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEeSITeIIbHOCTH AKOJIOTUYECKOU HaMpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMH B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHOM M COLUAJIBbHOU
MpaKkTUKe, CIIOCOOHOCTM ¢ YMEHHS aKTHUBHO TIPOTHUBOCTOSITH HICOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CHenuUKA XUMHH KakK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PANMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUW IIEIOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOIIEM MUpPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NPoOJeM COXpaHCHUS
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHMHHM U1  COBPEMEHHOMU
UUBUWJIM3AIMHA:. B €€ TYMAaHUCTUYECKOM HANpPaBIEHHOCTH W BaXHOM pOJIM B
CO3JJaHMM HOBOW 0a3bl MaTepuaIbHOH KYJIBTYPhl, B PEUICHUH TJ00AIBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U SKOJIOTHYECKONW 0€30MacHOCTH, B PA3BUTUM MEAUIIUHBI, 00eCTICYeHUN
YCJIOBUHM YCTEIIHOTO TPYJa U HKOJOTMUECKH KOM(POPTHON KU3HU KaKJIOTO 4jieHa
0O0I1IECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTU: TOHUMAHUSA CYIIHOCTH METOJ0B
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh
noJiydyaeMble 3HaHUS IS aHAIu3a U OOBSICHCHMS SIBJICHUM OKPYXKAIOIIEro MUpa U
MPOUCXOAINX B HEM U3MEHEHUH, yMEHUS JieJlaTh 00OCHOBAHHBIC 3aKIIOUCHHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONUXCS JaHHBIX C IMEThI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CITIOCOOHOCTH CaMOCTOSITEIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

WHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUI0, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUW MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSMU;

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



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHSI MTPOTPAaMMBI TI0 XMMHUH Ha YPOBHE
cpeaHero ooiiero 00pa3oBaHUs BKIFOYAIOT:

3HaYuUMble I (GOPMHUPOBAHHUS  MHUPOBO33PCHUS  OOYUYaIOIIUXCS
MEXKTUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPAKAIOIINE
IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpAa W CHENU(UKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, SHEPTHsI, SBJICHUE,
npoIiecc, cucTeMa, HaydHbId (DaKkT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEPCAIbHBIC Y4eOHbIE NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHUBHEIE,

peryJsaTUBHEIC), o0ecreunBaroIIme dbopmupoBaHue G YHKIIMOHAIBHOM
I'PaMOTHOCTH H COIIMAIILHOW KOMITETEHITUU 00y4YarONINXCs;
CIIOCOOHOCTH OO0 yJarOIIIXCS WCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIC
JEUCTBUS B MIO3HABATEILHOM M COIMAIIBHOM MIPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATENbHBIMU, KOMMYHHMKATUBHBIMH U  PETrYISTUBHBIMU
IEUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOrHYeCKHUE TeHCTBUS:

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

OMpENENsATh LENUu JAeATEIbHOCTH, 3ajlaBasi MHapameTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIHLHOCTH C TOCTaBIECHHBIMHU LIEIISIMHU;

UCIIOJIb30BaTh IMPU OCBOCHMHM 3HAHUM MPUEMBI JIOTUUECKOTO MBILIIJICHUS
BBIJICJISITh XapaKTEpHbIE MPU3HAKU TMOHATHUH M YCTAHABJIMBATh UX B3aHMOCBS3b,
UCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATUS JIJI1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAaHMS W KPUTEPUU I KJacCU(PHUKAIMU BEIIECTB H
XUMHYECKUX PEaKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PaCCyXACHHUS (MHIYKTUBHBIC, JI€IYKTHUBHBIC, IIO
AQHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3AKIIFOUCHUS;

IPUMEHSATH B MPOIECCE MO3HAHMS HCIOJIb3YEeMbIe B XUMHH CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, ITPEOOPA30BLIBATE MOJICIIBHBIC MPEICTABICHUS — XUMHUYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakMM — TMPU PEHICHUW YYEOHBIX TO3HABATENBHBIX M IMPAKTHYCCKUX 3aj1ad,
NPUMEHATh Ha3BaHHBIE MOJIENIbHBIE MPECTABICHUS JJI BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOrO MO3HAHMUS BEIIECTB U XUMHYECKUX
peaKIui;

dbopMynHpOBaTh 1IETU U 33]1a4l UCCIIECIOBAHUS, UCIIONIH30BATh MTOCTABICHHBIC
U CaMOCTOSTENbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KauyecTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIQJICTh HAaBBIKAMH CaMOCTOSTEIHHOTO IUJIAHUPOBAHHMS U TPOBEACHUS
YUYEHUYECKHX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENbHO IPOTrHO3UPOBATh €ro pe3ynbTar, (HpopMyaupoBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOICIIAHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM MCCIEIOBATEIbCKOM U MPOEKTHOM
NESATENbHOCTH, MPOSIBISATH CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEILHOMY
MOWCKY METOJIOB pEIICHHs TPAKTUYECKUX 3a]lad, NPUMEHEHHUIO Pa3TuYHBIX
METOJI0B MTO3HAHUS.

3) pa6ora c nundopmaunueii:

OPUEHTUPOBATHCS B PANTMYHBIX HCTOYHHMKAX HWHPOpMauu (HAy4YHO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJEpXKaHUsS, CIPAaBOYHBIE TOCOOUS,
pecypcbl MHTEpHeTa), aHaau3upoBaTh MH()OPMALMIO Pa3IMYHBIX BUAOB U (OpM
peaCTaBIeHUs, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUYUBOCTb;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOJBI MPU TOUCKE U
orobope wuHPOpMANHMK, HEOOXOMMMOW [T  BBITIOJHEHUS Y4eOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAIBbHYIO  (OpMY  NIpEICTaBIICHUS
uHdopManuu (cxembl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTUE);

UCIIONIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON WHGOpMAIMEe: TPUMEHSITh MEXIpeaAMeTHbie ((dhu3udeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCITIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAITIAIHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



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

BBICTYIIATh C NPE3EHTAllMEN PE3YyJbTaTOB IO3HABATEIBLHOU JEATEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO WIIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIIIOJHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, Peai3alii Y4eOHOro MPOeKTa, U (OPMYIUPOBATH BHIBOJIbI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXJIeHUsI 1 00MEHAa MHCHHSMU.

PeryisiTuBHbIC YHHBepCaJbHbIe YUeOHbIE 1eliCTBUSA:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK ITO3HABATEIIbHYIO
NESITENBbHOCTh, ONpeaenss €€ Lelu W 3a7add, KOHTPOJIUpPOBAaTh U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe[ylaraéMblii aJropuT™M JEHCTBUH MpH
BBINIOJITHEHUM YYE€OHBIX M UCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIN crmoco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb JCATEIBHOCTH Ha OCHOBE CAMOAHAIN3a W
CaMOOILICHKH.

NPEJMETHBIE PE3YJIBTATBI

[IpeamerHble pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 XUMUU HA yriayO0nEéHHOM
YpPOBHE HAa YPOBHE CpEAHETO OOIIero 0O0pa3oBaHUs BKIIOYAIOT CICIH(PUICCKUE
JUIsl y4eOHOro nmpeaMeTa «XUMUs» HaydHbIe 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUM
0 OCBOCHHIO, MHTEPIIPETAIlM U MPeoOpa30BaHUIO 3HAHUM, BUIIbI JEATEILHOCTH
M0 TIOJYYEHUIO HOBOT'O 3HAHMS M MPUMEHEHUIO 3HAHWUW B Pa3JIMYHBIX YYEOHBIX
CUTYallUsIX, a TAKXKE B PEATbHBIX JKU3HEHHBIX CUTyallusX, CBSI3aHHBIX C XUMueil. B
porpaMMe 10 XHUMHUHU TNPEAMETHBIE PE3YJbTaThl MPEJICTABICHbI MO ToAaM
U3Yy4YCHMUS.

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XuUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTb MPEACTABICHUN: O MECTE€ M 3HAUYCHUU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poju B 00ECIEeYEHUU YCTOWYMBOIO
Pa3BUTHS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKON, SHEPTEeTHUECKONU U



MUIIEBOM O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpHaJIOB,
HOBBIX HCTOYHHUKOB SHEpIruy, B oOecreueHn palMOHAILHOT O
IPUPOJIONIONIB30BaHUSA, B (POPMHUPOBAHUM MHPOBO33PECHHS U OOIICH KYJIbTYpPBI
YEeJIOBEKa, a TaKXe OHKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO ¥ IPUPOIHOM CPEJIE;

BJIAJICHUE  CUCTEMOW  XHMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIUe MOHATUS — XMMUYECKUM AJIEMEHT, aTOM, SJIPO U DJICKTPOHHAS
o0Ooyouka aroma, S-, P-, d-aToMHBIE OpOWMTAIM, OCHOBHOE W BO3OYXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIMsl AaTOMHBIX OpOUTalel, HWOH, MOJeKyJa,
BAJICHTHOCTb, JICKTPOOTPHUIIATEILHOCTD, CTEIIEHh OKUCICHMS, XUMUYECKasi CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YIIIEPOIHBIN CKeNeT, ()YHKITHOHAIbHAS
Tpylna, pajaudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOIOPOIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OpPTraHUYEeCKUE COEAWHECHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuognueckuit 3akoH J[. WM. MenzgeneeBa, Teopusi CTPOEHHUS OPraHUYECKUX
BeliecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEeBpallleHusT HHEPrUM TMPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHUS, JICKAIIUE B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH; MPEACTABICHUS
0 MEXaHW3MaX XUMHYECKUX PpEaAKIHM, TEPMOAMHAMUYECKUX M KHUHETUUYECKHUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUs, O B3aUMHOM BIIUSIHUW aTOMOB U TPYIII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30oMepHbIid 3 dexThl, opueHTtanTsl | u Il pona);
(aKTOJIOTMYECKUE CBEJEHUSI O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH M OE€30MacCHOM
WCIIOJIb30BAHUN BA)KHEHIIIMX OPraHUYECKHX BEIIECTB B OBITY M MPAKTHYECKOU
NEATENTbHOCTA  Y€JIOBEKa, OOIMMX  HAayYHbIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA (Ha MpUMEpPE MPOU3BOACTBA METAHOJIA, ITepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBJISATH XapaKTEpHbIC MPU3HAKU TTOHSTHMH,
yCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATHUS MPHU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOopMHUPOBAHHOCTh YMEHUM:

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTABICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYECKuX
BEIIECTB;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMid  TOCPEICTBOM  COCTaBJICHUSA
AJICKTPOHHOTO OajaHca »JTHUX pPEaKIWi, peaknuid HOHHOro oOMeHa IyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NMOHHBIX YPaBHEHUM;



U3rOTABJIMBATh MOJIENTM MOJIEKYJl OPraHUYECKUX BELIECTB JJI WIUTFOCTPALMU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBAThH MPUHAJIC)KHOCTh HM3yUECHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOEHUI0 K ONpPEAeIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOU
Homenkinarype (IUPAC) u mpuBoAWTh TpUBUAIbHBIE HA3BaHUS [JISI OTICIBbHBIX
NpeACTaBUTENC OpPraHUYEeCKUX BEUIECTB (3TWIECH, alleTHIICH, TOJYOJI, TIUIEPHH,
ATUJICHIJIUKONb, (EHOoN, (QopMaiabIerujl, aleTadbJeruj, aleToH, MypaBbUHAs
KHUCIIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAJIbMUTHHOBASI KUCIIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYyTHUE);

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

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranudeckux Bemects A. M. byriepoBa miis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepu30BaTh  COCTaB, CTPOCHHE,
bu3nUecKre M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJIKAHOB, MKJIOAIKAHOB, AJIKEHOB, aJIKa/IUEHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOAOPONIOB, CIUPTOB, albJETUJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
AMUHOB, aMHHOKHUCIIOT, O€NKOB, YIJIEBOAOB (MOHO-, M- W TMOJIMCAXapuJiOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJAY  HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHUYECKHUX pPEAKIUi C MCHOJIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHONW CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KpPaTHOCTH U TUIIa KOBAJIEHTHOM CBS3U (G- U T-CBSI3H), B3AUMHOI'O BIUSHUS ATOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOLOPOIHOIO
CeIpbsi  (He(dTh, NPUPOAHBIM Ta3, Yroib), CHOCOOBI €ro mnepepaboTKu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMUPOBAHHOCTh BIIAJCHUS CHCTEMOI 3HAHUII O €CTECTBEHHO-HAYYHBIX
METOJlax MO3HAHUS — HaOJIOJIEHUH, U3MEPEHUHU, MOJEIMPOBAHUH, IKCIIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTH yYMEHUS MIPUMEHSITh OCHOBHBIE orepanuu
MBICITUTEILHOM JEeATENbHOCTH — aHajiu3 M CHHTE3, CpaBHEHHE, 0000IIeHuE,



CUCTEMaTHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUISA M3y4YCHUS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHI;

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

c(OpMHPOBAHHOCTh YMEHHH: TIPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopMynaM ¥ ypaBHCHHSIM XHMHYECKUX PEAKIMi C UCIOJIb30BaHUEM (DH3UICCKUX
BeanunH (Macca, O0OBEM Ta30B, KOJHWYECTBO BEIIECTBA), XapaKTEPH3YIOUIUX
BEI[ECTBA C KOJMYCCTBEHHOM CTOPOHBI: PAacuéThl MO HAXOXKICHHUIO XHMHUYECKOMN
(GbopMyIBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKHUX D3JIEMEHTOB,
MPOJIYKTaM CrOpaHusl, TNIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATM3UPOBATh M OIICHUBATH
C TIIO3HWIMH DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJICIACTBHS  OBITOBOM H
MPOU3BOJICTBEHHON JESATEIBLHOCTH 4YEIOBEKa, CBA3AHHOM C TmepepaboTKoM
BEIIECTB, UCIIOIL30BaTh MOJYYEHHBIE 3HAHUS VISl IPUHSITHUS TPAMOTHBIX pelieHrun
Ipo0JIeM B CUTYAITUAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TUTAHUPOBATh M TPOBOIHTH
XUMHUYECKUN OSKCIEpPUMEHT (TIONyYeHHEe W W3yYCHHE CBOWCTB OpPTraHUYECKHX
BEIIIECTB, KA4YECTBEHHBIC PEAKIMU YIJEBOJOPOJOB pPa3IMYHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX
3aad MO PACIO3HABAHUIO OPTaHWYECKHUX BEIIECTB) C COOJFOACHHEM IPaBUI
Oe3omacHoro oOpamieHusi ¢ BellecTBaMU M J1A0OpAaTOPHBIM O00OpPYAOBAHHUEM,
dbopmynupoBaTh 1€ HUCCIEAOBAaHUS, TMPEACTABIATh B pazIMdHoOu (dopme
pPe3yIbTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh U OIICHUBATH X JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JII0/1aTh MpaBUiIa SKOJIOTHYECKH 11€71eCO00pa3HOTrO MOBEAEHUS B OBITY U
TPYIOBOU JEATETLHOCTH B IENISIX COXPAaHEHHUs CBOETO 370POBbS, OKpYKaroIen
IPUPOTHON CPEIBI U JOCTHKEHUS €€ yCTOWIMBOTO PA3BUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JIEUCTBHS Ha JKHUBBIC OPTaHU3MBI
OTpeNIeNIEHHBIX OPTaHUYECKUX BEIIEeCTB, MOHUMast cMbIci rokazatens [1/1K;

aHAJIM3UPOBATH I1EJIECOO0PA3HOCTh MPUMEHEHHS OPTaHWYECKHX BEIIECTB B
MIPOMBIIIIICHHOCTH ¥ B OBITY C TOYKHU 3PEHUSI COOTHOIICHUS PUCK-TIONH3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEICHANPABICHHBI TONCK
XUMUYECKOW MH(OpMAIIMK B PA3JIMYHBIX UCTOYHUKAX (HayyHasi M yaeOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBor mHbopmanuu, IHTepHET U Ipyrue), KpUTHIECKU
aHATM3UPOBATh XMMHUYECKYI0 WH(MOpMaImio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUSI Kypca «OOIias M HeopraHuyeckas
XUMHS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUaJIbHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHMU MOPUPOIbI, O MECTE€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJii B 00ECNEeYeHUH YCTONYMBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKON, DHEPTETHUECKOW W THIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPUAJIOB, HOBBIX
UCTOYHUKOB DHEPrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOINOIL30BAHUS, B
dbopMUpPOBAaHUM MHPOBO33pEHUS U OOIIEH KyJIbTypbl 4YEJIOBEKa, a TakxKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3J0POBbI0 M IPUPOJHOU

cpene;
BJIQJCHUE  CHCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKIIFOYACT:
OCHOBOITOJIAralONINe TOHATUS — XUMHUYCCKHHM OJJICMEHT, aroM, SJIpO aroMa,

U30TOIIBI, SJICKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aToOMHBIE OpOUTaIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHUA AaTOMa, TUOpUIM3alMs aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIa, B&JIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCJICHUS,
XUMHMYECKasi CBs3b (KOBaJICHTHAs, HWOHHAs, MeTaZIMuecKasi, BOJOPOJIHAs),
KPUCTAJUIMYECKasE PEETKa, XUMHYECKas peakius, pPacTBOpP, 3JIECKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJEKTPOJIUTHYECKAS JUCCOLMALMS, CTENEHb JUCCOLUAIUH,
BOJOPOJHBIN TIOKa3aTeldb, OKHCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3¢ deKT
XAMHUYECKOW PEAKIMU, CKOPOCTh XMMHUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUsl IEKTPOJUTUUECKON AUCCOIUALIUM, TEPUOIUYECKUN
3akoH [[.11. MenzaeneeBa, 3aKOH COXPaHEHHUs MACChI BEILIECTB, 3aKOH COXPAHEHUS U
MPEBPAIICHUS SHEPTUM NMPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUI S3BIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUWA, JIeKAIIME B OCHOBE MOHUMAHUSA
NPUYMHHOCTH UM CHUCTEMHOCTH  XUMHYECKMX  SIBJICHUW;  COBPEMEHHBIEC
MPEJCTABICHUS] O CTPOCHUU BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIDHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHUA O MEXaHU3MaX XUMHYECKHUX
peaKkuuii, TEPMOAMHAMUYECKUX M  KHHETUYECKHUX 3aKOHOMEPHOCTSX  MX
MPOTEKAHUs, O XMMHUYECKOM PAaBHOBECUH, PACTBOpAaX W JUCIEPCHBIX CHUCTEMAX;
(baKTOJIOTMYECKUE CBEJCHUSI O CBOMCTBaX, COCTaBE, IMOJYYCHUH M OE€301acHOM
UCIIOJIb30BAHUU BAYKHEUIIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOU
NESATETbHOCTU  YE€JIOBEKa, OOIMMX  HAay4YHbIX  NOPUHIUIAX  XUMHUYECKOTO
MPOU3BOCTBA;

c(hOpMUPOBAHHOCTh YMCHHUM: BBISBISATH XapaKTEPHBbIC MPHU3HAKW TTOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHITHUS NPH
ONMCAHUY HEOPTaHMYECKUX BEILECTB U UX MPEBPACHUI;



c(hOpMHPOBAHHOCTh YMEHHSI MCMOJb30BATh XUMUYECKYIO CHMBOJUKY JJIs
coctaBieHuss (GOpMYJ BEIIECTB M  ypPaBHEHHM XMMHUYECKUX  pPEaKIui,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUs OTJEIBHBIX
BEIECTB;

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

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJAa XMMHYECKOW CBSI3M W THMNA KPUCTALIUYECKON pEmeETKd, OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00Pa30BaHMsI KOBAJIGHTHOU CBSA3H;

c(OpMHPOBAHHOCTh  yYMEHMH:  KjacCcU(UIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA MO UX COCTaBY, XUMUYECKHE PEAKIIMH O Pa3TUYHbIM MPU3HAKAM (UHCITY
U COCTaBy pearupyrouux BeIIeCTB, TEIIOBOMY 3(h(dEKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTanu3aTopa u
IPYTHUE); CAMOCTOSITENIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU JIs KIacCU(UKauu
M3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOJUYECKOr0 3aKoHa /.
N. MenpaeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBbHYIO
U IPOrHOCTUYECKYIO0 PYHKIUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOrO IEPHUOIOB
Ileppognueckorn  cucremsr .M.  MenneneeBa,  HCHONB3ysS  HOHATHUSA
(QHEPTeTUYCCKHE YPOBHMY», «IHEPTETUYCCKHE TOIAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE M BO30YXKJAEHHOE HIHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHUX AJIEMEHTOB U UX
coenvMHeHnd 1o nepuogaM wu rpynnam [lepuomnueckoin cucremsr [ N.
MeHneneeBa, BaJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS
UX 2JIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh ~yYMEHMH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOMCTBA  BEIIECTB  PAa3IMYHBIX  KIJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIAYy HEOPraHMYECKHUMH BEIECTBAMU C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

cOPMUPOBAHHOCTh YMEHHUSI PACKPBIBAaTh CYHIHOCTb: OKHCIMTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUN MOCPEACTBOM COCTABJIEHMS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUH; peakiuil MOHHOTO OOMEHa MYTEM COCTaBJICHHS] UX TOJHBIX U
COKpAallIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUUH  TUAPOIM3A;  PEaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIEKCOB IIUHKA U aJTFOMUHUA);



c(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHMS
XUMHUYECKUX PEAKIHMA € y4ETOM HMX DHEPreTHUYECKHUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKKE XapaKTEP CMEIICHUS] XUMUYECKOT0 PaBHOBECHUS MO/l BIUIHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

c(OPMUPOBAHHOCTb YMEHHUS XapaKTEepU30BaTb XUMUYECKHUE PpEaKIIUH,
JeKalle B OCHOBE MPOMBIIIJIEHHOTO IOJTYYEHUS CEpPHOM KHUCIOTHI, aMMHMAKa,
oOue Hay4yHble MPUHLMIBI XUMUYECKUX MPOU3BOJCTB; LIEIE€CO00Pa3HOCTh
NPUMEHEHUS] HEOPTraHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHUsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUS CHCTEMOM 3HAHUH O MeToJax Hay4YHOro
NO3HAHUS SABJIEHMH MpUPOJbl — HaOMI0JIEeHNe, H3MEpPEHUE, MOJEIIUPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICIICHHBIH), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHATH 3TH 3HAHUS IIPU IKCIIEPUMEHTAIbHOM UCCIIEI0OBAHUH BEIIECTB
U Ul OOBSICHEHUS XHMHYECKUX SIBJICHUH, HMMEIOUMX MECTO B MPHUPOE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHMS BBISABIISATH B3aUMOCBSA3b XUMHYECKUX 3HAHUH C
HNOHATUSAMU WU NPEACTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB JUIS
00J1€€ 0OCO3HAHHOI'0 MIOHUMAHHUS MaTePUAIbHOIO €IMHCTBA MHUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
HNOHSTUM «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJIAPHAsT KOHLEHTpALUs»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOrO U3 YYacCTBYIOIIMX B PEAKLMHU BEIIECTB; TEILIOBOro 3¢ dexra
peaklMu; 3HAYE€HUsS BOAOPOJHOIO MOKa3aTessi pacTBOPOB KHUCIOT M WIEJIOYEH ¢
U3BECTHOM CTENEHbIO AMcCcOLManuu; Macchl (00bEMa, KOJIMYECTBAa BEILECTBA)
NPOAYKTa pEaKUUH, €CIU OJHO M3 MCXOIHBIX BELIECTB JAHO B BHJIE PacTBOpa C
OTIpeIeIEHHON MAaCCOBOM TTOJIEH PacTBOPEHHOTO BEIECTBA WM JAHO B M30BITKE
(MMeeT TpUMECH); NOJM BbIXOJA NPOAYKTa peakluuu; OOBEMHBIX OTHOIICHHI
ra3os;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENbHO IJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBENEHHE  peakuuMid  HOHHOro  OOMEHa,
NOJATBEPKACHUE KaUECTBEHHOI0 COCTaBA HEOPraHUYECKUX BEILECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOINBIO WHAMKATOPOB, W3YYECHHE BIIHSHMUSI
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XHMHUYECKOM  pEaKIUH, pelIeHue
AKCIIEPUMEHTAJbHBIX 3aa4 1o Ttemam «Mertame» u  «Hemeramnel») ¢
COOJIIO/ICHHEM NIPAaBUJI O€30MaCHOr0 OOpallleHus! C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GOpMyJIUpOBaTh LElb HCCIEAOBAaHUSA, MPEJICTaBIATh B
pa3ianuHOi (opMme pe3yiabTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCTH;



c(hOopMUPOBAHHOCTh YMEHUM: COOIOIATh MPaBUIIa TOJIb30BAHUS XUMUYECKOM
nocynod u JabopaTOpHbIM OOOpYyIOBaHUEM, OOpalleHusT ¢ BElIeCTBAaMU B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JITA0OPATOPHBIX XHMHYECKHUX
OTMBITOB, HYKOJIOTMYECKH I€JIeCO00pa3HOr0 TMOBEACHUSI B OBITY U TPYIOBOH
JEATEIBHOCTA B LIEJSX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOIHOU
Cpelbl W JOCTHKEHHS €€ YCTOMYMBOI'O PAa3BUTHs, OCO3HAaBaTh OIACHOCTh
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3Mbl ONPEICIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTb YMEHUM: OCYIIECTBIATh IIEJICHANIPABICHHBIA TTOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3JIMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi mHbopManun, UHTEpHET U IpyTHe), KPUTHUECCKU
aHAJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIMIO, TiepepadaThiBaTh €€ U UCTIOIb30BaTh
B COOTBETCTBHUHU C MTOCTaBJICHHON y4eOHOM 3a1aueii.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasubie  IlpakTnueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
[Ipenmer oprannueckon xumuu. Teopus
1.1 c p OHCHI/I}I op FaHUYECKUX COC HHeHI/II‘EI) A. M 8 bubmorexa LTOK
' P P A S https://m.edso0.ru/d69df650
byrneposa
Hroro no pazneny 8
Paspnea 2. YrieBonopoasl
21 [IpenenbHbIE YrI€BOAOPOABI — AJKAHBI, 5 bubnmoreka [JOK
' LAKJIOAJIKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHbie yrieBoaopoIbl: aJKeHbI, 14 1 bubmuorexa [IOK
' aJIKaJuCHBI, aJIKHHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 ApoMaTHuecKue yrieBoI0PO Ikl (apEHBbI) 8 https://m.eds00.ru/d69df650
24 IIpupoHbBIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bu6nmorexa LIOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6nuoreka [IOK
2.5 ["anoreHnpon3BOAHBIC YTIIEBOAOPOIOB 4 1 htts://m.edsoo.ru/d69df650
Hroro mo pazneny 35
Paspnen 3. Kuciiopoacoaep:kanue opraHnyecKue coeInHeHust
bu6nuorexa LIOK
31 Criupret. denon 1 1 https://m.edso00.ru/d69df650
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MPOBEPSIEMBIE HA EI'D 11O XUMHWU TPEBOBAHUSI K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHET'O OBIIET'O OGPA3OBAHUS

Kon
NPoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBaHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMBbI CpeHero 001Iero
o0pa3zoBaHus

1

Brnanenue cucteMoi XUMHUYECKUX 3HAHUH, KOTOpasi BKJIIOYAECT:

1.1

OCHOBOTOJIATal0IINe TOHATUS (XUMUYECKHI DJIEMEHT, aTOM, W30TOIIbI,
AJIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-2JIEKTPOHHBIC OPOUTATIH ATOMOB,
OCHOBHOE ¥ BO30YXIEHHOE COCTOSHHE aToMa, WOH, MOJIEKYIa,
BAJICHTHOCT, ANIEKTPOOTPHUIIATEIBHOCTD, CTCTICHB OKUCJICHUS,
XUMUYECKasi CBs3b (G- W T-CBsA3b, KpaTHBIE CBS3M), THOpHUIUA3AIUS
ATOMHBIX OpOWTaNel, KpUCTATMYECKas pemeETKa, MOJb, MOJIIpHAs
Macca, MOJSPHBIH 00BEM, MOJSpHAsS KOHIIGHTPAIMS, PACTBOPHI
(MCTHHHBIC, JHUCIIEPCHBIE CHCTEMBI), KPUCTAJLIOTHUAPATHI, YTIIEPOTHBINA
ckeneT, (QyHKIMOHAJbHAS TPYIMNa, paguKal, HU30MEpbl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas, TeoMmeTpudeckas  (Iuc-,
TpPaHCU30MEpHS), TOMOJIOTMYECKUN psA, TOMOJIOTH, YIJIEBOJIOPOBbI,
KHUCTIOPOJI- U a30TCOJepKallue COSAUHEHHS, OMOJIOTHYECKH aKTHUBHBIC
BellecTBa (yriaeBOIbl, KUPHI, OCIKH), MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYIISIPHbIE COSTUHEHUSI, KPEKUHT, PUPOPMUHT, THUIIbI
XUMHYECKHX peakiuii (OKHCIUTETHHO-BOCCTAHOBUTENBHEIE, JK30- U
SHAOTEPMHUUYECKHE, PEaKIIMH MOHHOTO OOMEHa, TOMO- U T€TepOTeHHBIC,
oOpaTuMble U HEOOpAaTUMBIC), PACTBOP, DICKTPOIHUTHI, HEIICKTPOIHTHI,
ANEKTPOIIUTHYECKAST JTUCCOLUAIUS, CTETICHb TUCCOIMAIINN, OKUCITUTEb,
BOCCTAHOBUTENb,  JJICKTPOJIM3, CKOPOCTh XUMHUYECKOW  PEaKIuw,

XUMHUYECKOE PAaBHOBECHE)

1.2

TeOpI/II/I U 3aKOHBI (Teopm[ XUMHUYECKOTO CTpOGHI/ISI OpFaHI/I‘-ICCKI/IX
Bemects A.M. BbytiepoBa, Teopusi 3JIEKTPOJIMTHUECKON TUCCOIMAINH,
[Tepuonnueckuit 3axon .M. MeHneneeBa, 3aKOH COXpAaHEHHsI MAcCChI),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3BIK XHMUU, MHPOBO33PECHUCCKHUE
3HAHUS, JISKAIUE B OCHOBE NMOHUMAaHMS MPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKHX SIBICHUW, COBPEMEHHBIC TMPEJCTABICHUS O CTPOCHUU

BCIIECTBA HA ATOMHOM, MOJICKYJIIPHOM U HAAMOJICKYIISIDHOM YPOBHAIX

1.3

IpeaACTaBJICHMA (6] MECXaHHU3Max XUMHNYCCKHUX peaKuHﬁ,

TCPMOAUHAMHNYCCKUX n KHHCTHYCCKHUX 3aKOHOMCPHOCTAX Hux




IMPOTCKAHUA, O XUMUYCCKOM PABHOBCCHU, NUCIICPCHBIX CUCTEMAX

1.4

Q)aKTOHOFH‘ICCKHe CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYYCHHUU U
Oe30mmacHOM HUCIIOJIB30BaHNN Ba)KHEHIIIMX HCOPraHNYCCKUX n
OpTraHN4YC€CKUX BCHICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIbHOCTH

YCJIOBCKA

1.5

o0mye HaydHbIe TMPUHIMIIBI XUMHYECKOTO MPOM3BOJICTBA (HA MpHUMEpe
NPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJia, MepepaboTKH

HedTH)

CdopMHUPOBAaHHOCTH YMEHHH BBISIBIIATH:

2.1

XapaKTCPHBIC INpU3HAKKU U  B3aMMOCBA3b N3YUYCHHBIX HOHHTI/II\;I,
NPUMCHATH COOTBCTCTBYIOIIWC IIOHATUA TIPHU OIIMCAHWU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX IPEBpaALCHUN

2.2

B3aMMOCBSI3b XMUMHUYECKUX 3HAHUN C TMOHATHSIMHU W TPEACTABICHUSIMU
IPYTUX MPEAMETOB JUIsi 00Jiee OCO3HAHHOTO TIOHUMAaHHS U OOBSICHEHUS

CYIITHOCTHU MAaTCPUAJIBHOTO €AWHCTBA MHUPa

CdopMrpoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

3.1

HaAauMMCHOBaHUs XHMHUYCCKHUX COCI[I/IHGHI/Iﬁ MCKAYHApOAHOTO COro3a
TeOpeTI/I‘-IeCKOf/'I u HpHKJIa,HHOfI XUMHU W TPUBUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAINIUXCA K M3YYCHHBIM KJlaCCaM OpPraHUYCCKUX U

HEOPraHUYECKUX COCIMHEHUN

3.2

XUMHUYECKYI0 CHUMBOJHKY JUIS COCTaBICHHS (POPMYNI HEOPTaHUYECKHUX
BELIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (OPMYJ OPraHUYECKUX BEILIECTB

CdopmupoBaHHOCTH YMEHHUS KIACCUDUITUPOBATH:

4.1

HCOPraHMYCCKUEC BCUICCTBA, CaMOCTOATCIIBHO BI)IGI/IpaTB OCHOBAaHHsA H

KPUTEPHU IS KITACCU(PUKAIIMN N3yIaeMbIX XUMUYECKHX 00BEKTOB

4.2

OPraHnvdcCKrUC BCHICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI> OCHOBAaHHA H

KPUTEPUH IS KINacCU(PUKAIIMH N3y4aeMbIX XUMUYECKUX OOBEKTOB

4.3

MO Pa3IUYHBIM TMpHU3HAKaM (YHUCITY U COCTaBY PEArHpyIOIIUX BEIIECTB,
TEIUIOBOMY  d(PQEKTy peakiuy, W3MEHEHHIO CTeNeHeW OKUCIICHUS

3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaIn3aTopa)

ChopMHUpPOBAHHOCTh YMEHHUS XapaKTEPHU30BATH JJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSHHMM) ¥ HOHOB
XUMHUYECKHX 3JIeMeHTOB 1 — 4 nepuonoB Ilepronnueckoit cuctemsl ..
MeHeneeBa U UX BaJCHTHBIC BO3MOYKHOCTH, UCTIOIB3YS TOHIATHS S-, p-,

d'SJICKTpOHHBIe 0p6I/ITaJ'II/I, OHEPIrCeTUYICCKHUEC YPOBHU




C(bOpMI/IpOBaHHOCTB YMCHUA O0OBSACHSITH 3aKOHOMCEPHOCTH H3MCHCHUA
CBOMCTB XMMHYECKHUX DJIEMEHTOB M 06pa3yeMHX HMH COCIUHECHHUU II0

nepuojaM U rpymnmnam

ChopMUpOBaHHOCTb YMEHHUS COCTABIISATh YPAaBHEHUS XUMHUYECKUX

peaxIuii ¥ pacKpbIBaTh UX CYITHOCTb:

7.1

OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MoCpCACTBOM COCTABJICHUSA

AJIEKTPOHHOTO OaaHca ATUX PeaKIHi

7.2

YPaBHEHUS DPEaKLUM pa3JIMYHBIX THUIIOB; IIOJHBIE M COKPAIEHHBIE
ypaBHEHHUS peaKIMii HOHHOTO OOMEHA, YUUTHIBAs YCIIOBUS, IPH KOTOPBIX

9TU peaKUUU UIYT A0 KOHLA

7.3

peaxuii TUAPOJH3a, peakuii KOMIUIEKCOOOpa3oBaHMs (Ha NpUMepe

TUAPOKCOKOMIUIEKCOB IIUHKA U aJTFOMUHUS)

CdopmupoBaHHOCTH YMEHUS MOATBEPKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpPax XapaKTep 3aBUCHUMOCTH PEAKLIMOHHOMN
CHOCOOHOCTH OPraHMYECKUX COCIMHEHWH OT KpPaTHOCTH U THIA
KOBAJICHTHOH CBSI3U (G- M M-CBSA3H), B3aMMHOI'O BJIMSHUSA aTOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, a TAKKe OT OCOOCHHOCTEH pean3aluy pa3InuHbIX

MEXaHU3MOB MPOTEKAHMS PEAKIUN

8.2

XapaKTCPHLIC XHMUUYCCKUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIINMHA

JKCIEPUMEHTAMU U 3aIACAMH YPABHEHUN XUMUYECKUX PEAKLIUN

ChopMHUpPOBAaHHOCTh YMEHHSI XapaKT€pU30BaTh COCTAB W BaKHEHIITHE
CBOMCTBa BEIIECTB, MNPUHAICKAMUX K ONpPEAeIEHHBIM KiaccaM |
rpynmnaM coeIuHEeHUH (MIPOCThIe BEIIECTBA, OKCUIBI, THIPOKCUIBI, CONH;
yII€BOJIOPOABI, IPOCThIE 3(DUPHI, CIUPTHI, PEHOIBI, aJbACTHAbI, KETOHBDI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE S(QUPBI, >KUPbHI, YIJIEBOJbl, AMHHBI,

AMUHOKHCIIOTBI, OCITKHN)

10

ChopMupoBaHHOCTH yMEHHS MPOBOAMTH PACUETHI MO XUMHYECKHM
dbopMylnaM U YpaBHEHHMSIM XHUMHUYECKHX PEaKIHi C HCIOIb30BAHHEM

(I)I/I3I/I‘{eCKI/IX BCJINYHMH:

10.1

MacCChblI (06’béMa, KOJIMYECTBA BCH_IGCTBa) npoayKra p€akuuu, €CiIu OJHO
N3 UCXOAHBIX BCHICCTB JaHO B BUAC pacTBOpaA C OHpeHeHéHHOﬁ MacCOBOM

JoJiel pacTBOPEHHOTO BEIIECTBA WIIH JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW WM 00BbEMHOI 10JIM, BBIXO/1a IPOAYKTA PEAKIIMH

10.3

TETUIOBOTO 3P eKTa peaKImii

10.4

00BEMHBIX OTHOLLIEHUN T'a30B

10.5

110 HAXOXKICHHIO XHUMHUYECKOM (bOpMy.TIBI BCIICCTBA




11

Brnanenue cucrtemMol 3HaHMM O METOJAX HAYYHOTO MO3HAHUS SBJICHUU
IIPUPOJIBI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHATH
9TU 3HAHUS TPU SKCIIEPUMEHTAIBHOM HCCIEAOBAHUM BEIUECTB U JUIA
OOBSICHEHUS] XUMUYECKUX SIBICHUN, HMEIONIMX MECTO B MPUPOJE,

HpaKTH‘IeCKOﬁ JIEATEILHOCTH YE€JI0BEKA U B IOBCEAHEBHOM KM3HU

12

ChopMupOBaHHOCTH YMEHHUSI TPHUMEHSATh (UCIIONB30BaTh) 3HAHHS O
COCTaB€ W CBOMCTBAX BEHIECTB ISl SKCICPUMEHTAIBHON MPOBEPKHU
TUMOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH MPOTEKAHUSI XHUMHUYECKUX
peakiuuii ¥ MPOTHO3MPOBAHMS BO3MOMXHOCTEM HMX OCYIIECTBIICHUS,
CUCTEMHBIC XWMHUYCCKHUE 3HAHHS JJI1 OOBSICHECHUS W TPOTHO3UPOBAHHUS
SBJICHUHM, WMEIOINX €CTECTBEHHOHAYUYHYIO TIPUPONY; JUISI TPUHSITHS

IPaMOTHBIX pellIeHu MPobJieM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CdopmupoBaHHOCTh YMEHHUS IUIAHUPOBATh M MPOBOAUTH XUMHUYECKHM
9KCIIEPUMEHT (MOJlydeHHEe U H3Y4YEHHE CBOICTB HEOPraHMYeCKHX U
OpraHMYECKHX BEIIECTB, KAYECTBEHHbIE pEAKIUH YIJIEBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHCIOPOACOIECPKAIIUX OPraHUYECKUX BEIECTB,
perieHue AKCIIEPUMEHTAIBHBIX 3ama4 1o pacno3HaBaHUIO
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB) C COOIIOACHHEM MPaBUII
Oe3omacHoro  oOpamieHuss C  BeIecTBAaMM U J1a0OpaTOPHBIM
obopynoBanueM; (HOpMYIUPOBATH LIETTU UCCICIOBAHHUS;, MPEJCTABIATH B
paznuuHOi (opme pe3ynbTaThl AKCIEPUMEHTA, AaHAIU3UPOBATh U

OLICHUBATHb UX NOCTOBCPHOCTH

14

ChopMHPOBAaHHOCTH YMEHHSI OCYIIECTBIATH LIEJICHANPABICHHBI MOUCK
XUMHUYECKON MH(OpMAIMY B pa3IMYHBIX HCTOYHUKAX (HaydHast U y4eOHO-
Hay4yHas JIUTepaTypa, CpeAcTBa MaccoBoi uHbopManuu, ceTb IHTepHEeT 1
Jpyrue), KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYI0 HH(pOpMaImio,
nepepadarbiBaTh €€ M HCIOJIb30BATh B COOTBETCTBUM C IOCTaBJIEHHOU

yueOHOM 3aadeit

15

ChopMupoBaHHOCTh YMEHHSI  NPOTHO3UPOBATH, AHAJIU3UPOBATH U
OIICHUBAaTh HMH(DOPMAIMIO C TIO3UIHMK SKOJOTHYECKOW OE€30MacHOCTH
MOCJICAICTBUI OBITOBOM M TPOU3BOJICTBEHHOM JCSATEIILHOCTH YEIIOBEKA,
CBSA3aHHOM C TepepadOTKONW BEIIECTB; CHOPMUPOBAHHOCTh YMEHHI
OCO3HaBaTh  OMACHOCTh  BO3JCHCTBUS  HA  JKMBBIE  OPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, IMOHWUMAas CMBICI TOKa3aTels MpeaebHON
JOMYCTUMOM KOHIEHTpAallUd, W TOSACHATH Ha MpUMepax CIOCOObI
YMEHBIIICHUS U MPEIOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS HA OPraHU3M

YCJIOBCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
1O XUMHNHn

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

TeOpCTI/I‘-IeCKI/IC OCHOBbI XUMHH

11

Crpoenune BemectBa. CoBpeMeHHass MOJENb CTpoeHHsl aToma. Pacmpenenenue
AJICKTPOHOB TIO DJHEPreTHYecKUM YpoBHSIM. Kiaccubpukamumss XUMHYECKHX
a51eMeHTOB. OCOOEHHOCTH CTPOCHHSI SHEPreTHUSCKUX YpOBHEH aToMOB (S-, p-, d-
3neMeHToB). OCHOBHOE U BO30YXAEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KoH(Urypaius aroma. BajieHTHbIE 2IEKTPOHBI

1.2

Ilepuonuueckas cucrema xumudeckux siaemeHtoB .. Menneneesa.
Ousnyeckuit cmbica Ilepuoamdeckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB DJJIEMEHTOB M HX COEIMHEHHH 10
epuoiaM M TrpynnaM. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB MPOCTBIX

BCIICCTB, BOAOPOJAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCUIOB

1.3

BanentHocTs. DnekTpooTpuniaTeabHOCTh. CTENEeHb OKUCICHUS

1.4

Buabsl xumudeckoit cBs3u (KOBaJ'IeHTHaH, HMOHHAas1, MCTAJIJIMYCCKasd, BO,Z[OpOI[HaSI)
1 MEXaHU3MBI €€ O6pa3OBaHI/I$[. MC)KMOJ'IeKyJ'ISIpHBIe B3auMojaecTBHs. BemecTna
MOJICKYJIIDHOTO HW  HEMOJICKYJIAPHOTO CTPOCHUA. Tunel KPUCTATNINICCKUX

pCIJ_IéTOK. 3aBHCHMOCTH CBOMCTBA BCIICCTB OT THUIIA KpHCT&J'IJ'IPI‘-ICCKOfI peHléTKI/I

1.5

Xumuueckas pcaKkuus. Knaccmbnxaum{ XHUMHUYCCKUX peaxunﬁ B

HEOPraHMYECKON U OPraHN4YEeCKOM XUMHH. 3aKOH COXPaHEHHS MACChl BEILIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBble 3¢ (HeKTh XUMUYECKUX peakiuii. TepMOXUMHUECKUE YpaBHEHHS

1.8

O6paTI/IMBI€ pCaKmuu. Xumudeckoe PpaBHOBECHC. (DaKTOpBI, BIMUAOIIMEC Ha

cocTosinre xumudeckoro paBHosecus. [Ipunnun Jle Hlarenne

1.9

QHGKTPOJII/ITI/I‘-ICCKEUI JAUcconuanus. CunbHble U cla0bIe QJICKTPOJIUTHI. Cpez[a
BOAHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaﬂbHaH, mejao4YHasd. CrerneHn

Jucconyanuu. Peakiyuy HOHHOTO oOMeHa

1.10

Iunponus coneii. Monnoe mpousBenenue Boabl. Bogopoausiii nokazarens (pH)

pacTtBopa

1.11

CnocoObl BBIPpAKCHUS KOHIOCHTPALIUHU PACTBOPOB: MaCCOBast JOJIA paCTBopéHHOI‘O
BCIICCTBA, MOJIIpHAA  KOHUCHTpAaLU:A. HaCBIIJ_IeHHBIe 1N HCHACBIIICHHBIC

pacTBOpPBI, pacCTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC pcaKknuuu. HOBG[[CHI/IG BCHICCTB B Cpclaax C

pasHbIM 3HaYeHHeM PH. MeTo bl 2IeKTpOHHOTO OasiaHca




1.13

DJEKTPOJIU3 PACTBOPOB U PACILIIABOB COJICH

OcCHOBEI HeOpFaHquCKOﬁ XUMHNHU

2.1

Krnaccudukanus Heopranmueckux coequHeHnit. HomeHknatypa HeopraHu4ecKux

BCIICCTB

2.2

XUMUYECKHE CBOMCTBA BaXKHEHIIMX METAIJIOB (HATpUM, Kajuil, KaJbLUH,
MarHui, ajdlOMUHUN, IIUHK, XpOM, KeJe30, MeIb) U uX coeauHeHuil. OOmme

CII0COOBI MNOJIYy4YCHUSA MCTAJIJIOB

2.3

XWMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJOr€HOB, CEpbI, a30Ta,
dbocdhopa, yrmepoga M KpeMHHUS) M HUX  COCOUHEHHH  (OKCHIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOJAOPOIHBIX COSTUHEHUIN )

2.4

I'enetnueckas CBSI3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K PA3JIMYHBIM

Ki1accaM

2.5

#HPar##H# nentudukanus HeopraHMueckux coeAnHeHuil. KauectseHHble

pC€aKku Ha HCOPraHNYCCKUEC BCIICCTBA U NOHLBIL

OCHOBBI OPTaHUYECKON XUMUU

3.1

OCHOBHBIC TOJIOKEHHA TEOPUM XMUMHUYECKOTO CTPOCHMS OpPraHUYECKHX
coenuHeHuit A.M. bytnepoBa. YriuepoaHslii CKEJIET OpraHU4EeCKOW MOJIEKYIIBI.
KpaTHOCTh XMMHYECKOH CBSI3U. S- M P-CBS3U. SP3-, SP2-, SP-ruOpuan3anuu
opOuraneil aToMOB yriiepoja. 3aBUCUMOCTb CBOIMCTB BEIECTB OT XMMHYECKOT'O

CTPOCHUS MOJICKYII. T'omonoru. I'oMmonoruueckui pAan. I/I30MCpI/IH " N30MEPbI

3.2

Ilonstne o  ¢yHkuMoHanmbHOM  rpynme.  OpHeHTanuoHHBbIE 3 EKTHI

3aMECTUTEIIEN

3.3

[lpencraBnenne o kiaccuukanuu OpraHMYecKux BemiecTB. HomeHkmarypa
OpraHMYECKHX COEIMHEHUN (CUCTEMAaTU4eCKas) W TpPUBUAJIbHBIE Ha3BaHUS

BOXHEHIIUX MPEACTABUTENEHN KJIACCOB OPraHUYECKUX BEILECTB

3.4

CBoOomHOpaAUKANIBHBIA M HMOHHBIM MeXaHu3Mbl peakuuu. [loHsTHEe O

Hykneoduie u snexrpoduie. [Ipasuno MapkoBaukosa. [IpaBuio 3aiinesa

3.5

Ankanbpl. XMMUYECKHE CBOMCTBA aJKAHOB: raJIOT€HUPOBAHUE, JETUAPHUPOBAHUE,
TEPMHUYECKOE pa3I0KEHUE, KPEKHHI, H3oMepuszauus, ropenue. Ilomydenue
ankaHoB. [luknoankanel. Cnenuduka CBOWCTB IMHUKIOAIKAHOB C  MaJlbIM

pa3zMepoM LK. Peakiuyn npucoeInHeHus U paauKaibHOrO 3aMelIeHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: PEAKIMH MPUCOEAUHEHUs (TaJlOr€HUpPOBAHUE,
TUAPUPOBAHUE, TUIPOTralOTeHUPOBAHUE, TUApATallusi), TOPEHUsl, OKHCICHUS U
nonuMepuzanuu. [IpoMblnuieHHble W Ja00paTOpHBIE CIOCOOBI  MOJyYEHUS

AJIKCHOB

3.7

AnkanueHbl. XUMUYECKHE CBOWCTBA QJIKAJUCHOB: PEAKIUU MPUCOCIHMHECHUS

(rugpupoBaHHe, TaJOT€HUPOBAaHWE), TOpeHHs W noiaumepusanuu. [lomyuenue




aAJIKaJHUCHOB

3.8

AnkxuHpl. XMMUYECKHUE CBOMCTBA: pcaknuu IMpUuCoOCANHCHUA (raHOFeHI/IpOBaHHe,
TUAPUPOBAHUC, THApaTallnsd, I‘I/I,Z[pOFaJ'IOl"eHI/IpOBaHI/IC) KaK cImoco0 MMOJIy4CHUsA
NOJIMMEPOB W APYIrUX IIOJIC3HBIX IIPOAYKTOB. Peakuuu 3amereHus. FopeHI/Ie
allCTUJICHA KaK HCTOYHHUK BBICOKOTEMIICPATYPHOI'O IIJIAMCHHA IJIA CBAPKU U PC3KU

MCETAJIII0B. HpI/IMeHeHI/Ie aliCTHUJICHA

3.9

Apenbpl. XuUMHYECKHE CBOMCTBa O€H305Ia: peakiuu  DIEKTPOPHILHOTO
3aMeIleHus, NPUCOENUHEHUs (TUAPUpPOBaHME, TaJOreHupoBaHue). Peakuns
roperusi. OcOOEHHOCTH XUMHUYECKUX CBOMCTB Toxnyona. llomydenue OeH3zona.
Oco0OeHHOCTH XMMMUYECKHUX CBOWCTB ctupoisa. lloaumepusauus crtupona.

Crioco0bI oTy4eHUs! ¥ IPUMEHEHUE apOMATUYECKUX YTIIEBOAOPOI0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XUMHUYECKHE CBOMCTBa:
B3aUMOJICHCTBUE € HATPUEM KaK CHOCOO  YCTAHOBJIEHMS  HaJIU4us
TUAPOKCOTPYNIBI, €  TajoreHOBOJAOPOJAMH  KaK  CIOCOO  MOJIy4eHHS
PacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeruapaTtanus. Peakuus ropenus.
[lony4yenune »sTaHONa: peakuuss OpPOXKEHUS IUIIOKO3bI, THUIpaTalyds H3TUIICHA.
OTUICHITIMKONIb W TIIMLEPUH KaK IPEICTaBUTEIIN MPEACIbHBIX MHOIOAaTOMHBIX

CIIMPTOB

3.11

®denon. XumHuueckue cBoWcTBa (peHona (peakuuu C HaTpUEM, THUAPOKCHIOM

Hatpus, Opomom). [lonyuenue genomna

3.12

Anpaeruapl. XMMUYECKUE CBOMCTBA MpeNeibHBIX albJIETHI0B: THAPUPOBAHUE;
KAueCTBEHHBIC PEaKIMu Ha KapOOHWIBHYIO TPYIIY (peakuus «cepeOpsHOro
3epkanay, B3aumoaencTeue ¢ rugpokcuaom menu (). Iomydenne nmpenenbHbIX
aNbJIETU/IOB: OKUCJIEHWE CIUPTOB, TUApaTalUsl aleTWwIeHa. ALETOH Kak

npeacTaBUTCIIb KETOHOB. OcoOeHHOCTH PCaKn OKUCIICHUSA allICTOHA

3.13

KapOoHOBbIE KHCIIOTBI. XHMHYECKHE CBOMCTBA NpEACbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHYECKHUX CBOMCTB MypPaBbHHOM KHCIIOTHI.
[lony4yeHue mnpeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIICHHE
AJIKaHOB, AJKEHOB, IIEPBUYHBIX CIUPTOB, aJbJCTHIOB. BbIcIIne npenesbHbE U

HeTpeeabHbIe KapOOHOBBIE KUCIOTHI

3.14

Cnoxuple »¢pupbl u kupbl. CrocoObl TONYyYEHHUS CIOXKHBIX 3(QHUPOB.
Obpatumoctp peaknuu sTepudukanuu. IlpuMeHnenue crnoxHbIX 3(UpPOB B
MUIIEBOH M HapproMepHON NpPOMBIIUIEHHOCTU. KUpBl Kak ClOXHbIE 3(UpHI
[JIMIEpUHA U BBICIIMX KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOWCTBA KHMPOB:
THJIpUPOBaHUE, OKUCIeHue. [Maponu3, WiIM OMBUIEHHE, >KUPOB Kak CIIOCO0
MIPOMBIIIUICHHOTO TIOJIYYEHHS COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICIIHNX Kap6OHOBbIX KHCJIOT

3.15

XHMMHWYECKUE CBOMCTBA TIJVIIOKO3BL: pPEAaKIMM C Y4YaCTUEM CIUPTOBBIX U




QJIBJIETUAHON TPYNN U MOJIOUHOKHCIOe OpokeHue. [IpuMeHeHHe TiIOKO3bI, €€
3HAUEHUE B JKU3HEIEATEIBHOCTH opranusMa. /[ucaxapuabl: caxaposa, ManbTo3a.
BoccranaBnuBaromuye M HEBOCCTaHABIMBAIOIIME Jucaxapuasl. ['maponus
nucaxapunoB. [lonmmcaxapuael: kpaxmai, riIMKoreH. CTpOeHHE MaKpOMOJIEKYII
Kpaxmajla, TJIMKOT€Ha M ILeJUIoi03bl. Pu3nyeckue CBOWCTBA KpaxMmaia U
LEJIII0NI03bl. XUMHUYECKHE CBOMCTBA KpaxMmajia: THIpOIHM3, KadyeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LEIUIFOJIO3BL: TMIPOJIN3, MOJIy4CHHE
a¢upoB wnemwmono3bl. IloHsATHE 00 WCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aleTaTHbIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPraHU4YE€CKHUE OCHOBAHUS: PEAKIUU C BOJIOHM, KUCIOTaMH,
pCaKHI/IH ropeHm{. AHI/IJ’II/IH KakK Hp@)ICTaBI/ITCJII) aPOMaTI/I'-I€CKI/IX AMHUHOB.
XYWMHYECKUE CBOWCTBA aHWJIWHA: B3aUMOJCHCTBHE C KHCJIOTaMH, OPOMHOM
BOJOM, okwucieHue. [lomydyeHne aMHHOB aJKWIMPOBAaHMEM aMMHaKa |

BOCCTaHOBJIEHUEM HUTPOIIPOU3BOJIHBIX YIJI€BOJOPOIOB

3.17

AMUHOKHUCIOTBI M O€lKU. AMHUHOKHUCIOTHI Kak aM(OTepHble OpraHHYeCcKHe
coenuHeHusi. OCHOBHbIE aMHUHOKHCIOTHI, OOpasyromiue Oenku. XUMUYEeCKUe
CBOMCTBa OE€JKOB: THAPOININ3, NEHATYpalMs, KaueCTBEHHbIC (I[BETHBIC) peaKluu

Ha OeJkn

3.18

CrtpoeHre M CTPyKTypa IOJHUMEPOB. 3aBHUCHUMOCTb CBOMCTB MOJMMEPOB OT
CTpoeHUs: MoJieKyJl. OCHOBHBIE CIIOCOOBI MOJYYEHHs BBICOKOMOJEKYJISPHBIX
COEJIMHEHUI: peakiuy MOoJIUMEpHU3allud U NoJuKoHAeHcauuu. Kinaccudukarms

BOJIOKOH

3.19

#HPar##H# nenTudrkanus opraHuuecKux coelnHeHnd. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACIIO3HABAHNC OPTaHNUYCCKUX BCIICCTB

3.20

I'enermueckas cBSI3b MCXKAY KiIaCCaMM OPraHNu4€CKUX COGI[I/IHeHI/Iﬁ

XUMUS U KU3HD

4.1

Xumusi B TIOBCEAHEBHOW >ku3HM. [IpaBuia Oe3omacHOW pabOTBI C EIKUMH,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMUA, CPCACTBAMU OBITOBOM XMMHUU

4.2

XUMHUS U 310pOBbe. XUMUS B MEAULMHE. XUMUS U CEIIBCKOE XO3SIMCTBO. XUMUS B
MIPOMBIIUICHHOCTH. XUMHS M DHEPreTHKA: MPUPOAHBIA W MOMYTHBIA HeTIHON
rasbl, UX COCTaB U ucnoib3oBanue. CoctaB HeTu U e€ nepepaboTka (MPUPOIHBIC

HCTOYHUKH YTIJIEBOAOPOOB)

4.3

Xumusg U 3KOJNOrvsg. XUMHUUYECKOE 3arpA3HCHUE OKPYXKAIOLIEH Cpenbl U €ro
nocnencteus. OxpaHa rugpochepsl, MOouBbl, aTMOochepsl, Giaopsl U GayHbl OT
XUMHYECKOTo 3arpsisHeHus. [Ipobrema OTXOJOB H MOOOYHBIX IPOJYKTOB.

AHBTepHaTI/IBHBIe HUCTOYHUKH DHCPIrun

4.4

O6I_HI/IC MNpEACTAaBJICHUA O IMPOMBIIIIICHHBIX crocobax IMOJIY4YCHUA XUMHUYCCKHUX




BEIIECTB (HAa TpUMepe MPOM3BOJCTBA aMMHaKa, CEpHOW KHUCIOThI). UépHas u
uBetHas  mertamutyprus.  CTeklo M CWIMKAaTHas  MPOMBIIUICHHOCTD.

HpOMBIH_U'IGHHa}I OopraHu4ceckas XHUMHUA. CLIpBé JJIsA OpFaHHqCCKOﬁ

MIPOMBIIIIIEHHOCTH
5 HHHPar### Tunbl pac4ETHBIX 3a1a4
#H##Par###PacuéTel Macchl BelIeCTBA WK 00BEMA ra30B MO0 U3BECTHOMY
5.1 KOJIMUYECTBY BEILIECTBA, MACcCE UM 00BbEMY OHOTO U3 YUaCTBYIOIINX B PEAKIIUU
BELIECTB
5.2 ###Par###Pacuérel TeroBoro 3pgexra peakuu
5.3 ##HPar##HPacu€Tpl 00bEMHBIX OTHOILICHHUH Ia30B MPH XUMUYECKHUX PEaKIUIX
5.4 #H##Par###PacuéTel Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) MTPOTYKTOB
' pEaKinu, eclid OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 #H##Par###PacuéTpl MacCOBOM WM 0OBEMHOM JTOJIM BBIXOJIAa MTPOIYKTA PEAKIIHH
' OT TEOPETHUYECKH BO3MOXHOTO
#H##Par###PacuéTel Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JJaHO B BUJIE PaCTBOpA C OIpeIeIEHHON MacCOBOM 1oen
PacTBOPEHHOTO BELIECTBA
5.7 ###Par###PacuéTel ¢ UCTIOTB30BAHUEM TOHSATHI «MacCcoBast IOJISD», «MOJSpHAsI
' KOHIIEHTPALUs», «PACTBOPUMOCTHY
##HPar##HHaxoxieHue MOJIeKyJIIpHOI (OpMYIIbl OpraHUYECKOTrO BEIIEeCTBa 110
5.8 €ro TUIOTHOCTH M MaCCOBBIM JIOJISIM AJIEMEHTOB, BXOISAIIUX B €r0 COCTAB, UJIH 110

IIPOJYKTaM CrOPAHUs







