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HNOACHUTEJBHAS 3AIIUCKA

Pabouas mporpamma o XMMUHU Ha YPOBHE CpeIHEro olmiero oOpazoBaHUs
pa3paborana Ha ocHoBe DenepanbHOoro 3akona 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 ctrangapre COO, c¢ yuérom KoHueniuu mnpenojgaBaHust
ydueOHOro mpeamera «XuMusi» B 0o0pa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Qdenepalvy, peaqu3yIOIIUX OCHOBHBIE O00pa3oBaTelbHbIE MNPOrpaMMbl, U
OCHOBHBIX TookeHH «CTparerud pa3BUTHS BocnuTaHus B Poccuiickoi
Oepnepanuu Ha nepuon a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHS HAa YpOBHE YIIyOJEHHOIO HW3Y4Y€HUs 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpas3oBanusi ywammxcs 10-11 kimaccos.
N3yyenue mpeamera, peammsyemMoe B yCIOBUAX Jud@epeHIpoOBaHHOTO,
npoduiabHOro oOydeHMs, MpU3BaHO oOecrneunTh o0He00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHMKOB IIKOJIbI, HEOOXOAUMYIO IS
ajanTayy UX K OBICTPO MEHSIOIMIUMCS YCIOBUSAM KH3HU B COIUYME, a TAKKE IS
OpOAOJKEHUsT OOy4YeHHsl B OpraHu3auusx NpodecCHOHaIbHOro oOpa3oBaHHUsA, B
KOTOPBIX XUMHUS SIBISETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B nporpaMmme mno XuMuM Ha3zHaueHuEe ImpeameTa «XUMUS» TOIydaer
NOJIPOOHYI0 ~ MHTEPIPETAlMi0 B COOTBETCTBUM C  OCHOBOIIOJATAIOIIMMHU
nonoxenusimu GI'OC COO o B3auUMOOOYCIIOBICEHHOCTU II€NE€H, COAep:KaHus,
pe3yabTaToB OOy4YeHUs W TpeOOBaHUN K YPOBHIO TMOJITOTOBKH BBIITYCKHHKOB.
CBUIECTENHECTBOM TOMY SIBJISIFOTCS CJIEIYIOUIME BBIMOJHSIEMBIE MPOrpaMMOM IO
XUMUU QYHKIIAN:

o uHPOPMAIMOHHO-METOANYECKAs, pealu3alysl KOTOpOM oOecrednBaer
MOJIyYeHUE NPENCTAaBICHUs O LeNX, COAepX aHuM, OOIel CcTpaTeruu
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 marepuala, KOJWYECTBEHHBIX M KAuYE€CTBEHHBIX €ro
XapaKTEPHUCTHK; MOAXOI0B K (DOPMUPOBAHHUIO COAEPIKATEIBHON OCHOBBI
KOHTPOJISI M OLEHKH OOpa3oBaTENbHBIX JOCTHKEHHHU OOYy4YarolUXCs B
paMKax HWTOroBOM arrecTalid B (OpME EIUHOr0 TOCYJapCTBEHHOTO
HK3aMEHA M0 XUMHUH.

[Iporpamma asis yriyOnEHHOTO N3YUYEHUS XUMUH:



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

e JA€T NpHUMEpHOE pachpelerieHue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOro
JUISl U3YYEHUS OTIEIbHBIX TEM;

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

e N1aéT METOJUYECKYI0 MHTEPIPETALNIO LENEH U 3a/1ad U3yYEHHUs MpeIMeTa
Ha yrayOoa€HHOM ypOBHE C YUYETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHMs, COJEPKATENbHOM 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
MPEEMCTBEHHOCTh C OOy4Ye€HHEeM XUMHUU Ha YPOBHE OCHOBHOIO OOINIEro
oOpazoBaHus. 3a TMpeaelaMd YCTAaHOBJIEHHOW MPOrpaMMoOil 1O  XUMHUU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABIISIIONIECH COJEp:KaHMs yueOHOro mpeamera
«XuMHs» OCTa€TCsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOW COCTaBIISIONIEH,
KOTOpasi JIOJDKHA OMPEAENISIThCA B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO
npoduss 00yyeHusl.

B coorBercTBUM ¢ KoHUeNTyaldbHbIMH TodoxeHusmMu PIrOC COO o
Ha3HAYEHWW TIPEIMETOB 0a30BOr0 M yriayOJ€HHOTO YpPOBHEH B CHCTEME
muddepeHIMpoBaHHOTO O0yYEHHS Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUS
XUMHUS Ha YpPOBHE VYIIyOJEHHOTO U3YUCHMsS HaNpaBie€H Ha peaTu3aiuio
IPEEeMCTBEHHOCTH €  MOCIEAYIOUMM  JTaloOM  MOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHUs B paMKaxXx M3Y4YEHUs CIHEHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX UCIUIUIMH B By3aX U OpraHu3alMsIX CPeIHEro npodeccuoHaIbHOTO
oOpa3zoBaHus. B 9Toll cBs3uM u3ydeHHe MpeameTa «XHUMHS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HAa  pacIIUpEeHUue U  yriayOJeHue TEOpeTUYECKOH U
MPAKTUYECKON MOATOTOBKU 00YyYaronuXxcsi, BRIOPABIIUX OMPEASIEHHBIA MTPOPUITH
0o0y4eHUs, B TOM YHCJI€ C IEPCIEKTUBOM MOCIEAYIONIEro MOTyYeHUs] XUMUYECKOTO
oOpa3oBaHus B Opranuzanusx npodeccruonaabHoro oopasoanusi. Hapsiay ¢ atum,
B cBere TpeboBanuit GI'OC COO Kk mIaHUpYEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHONl 00pa30BaTEIIBHOM IPOrpaMMBl CPEIHETO OO0Iero o00pa3oBaHUs
u3ydeHue Tmpeamera «XUMHUS» OPUCHTHUPOBAHO TaKXKe Ha pelIeHue 3ajay



BOCIIUTAHUS M COIMAJILHOTO Pa3BHTHs OOYyYarOIMIUXCs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEINIEKTYaJIbHBIX YMEHHM, YMEHHM pallMOHANU3alNK y4eOHOTO Tpyla |
0000IIEHHBIX  CIOCOOOB  JICSITCIIBHOCTH, HWMCIOIIMX  MEXIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBnstomuMu MpeaMeTa «XUMUS» Ha YPOBHE YIITYyOIEHHOTO W3YUYCHUS
ABJISIIOTCSL  YIUIyOJN€HHbIEe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHun moaxoa0oB K 0TOOPY U CTPYKTYPHOM
OpraHu3allii COACP)KAaHUS OTHUX KYpPCOB B MPOrpaMMe IO XHMHHU 32 OCHOBY
npusAThl nojoxkenuss ®I'OC COO o pasznuuusix 06a30BOro U yriayoJEHHOTO
YPOBHEW M3yUYeHUs MPEAMETA.

OcHoBy copepkanus KypcoB «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYECKass XHWMHS» COCTaBISIE€T COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs MpeaMera. DTa cCUcTema
3HAHWM TMOJy4YaeT OmNpelel€HHOe TEOPETHUECKOE JIOMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIIHI 00BEM  (PaKTOIOTHUECKOTO
maTepuana. Tak, Ha yriIyOJI€HHOM YypOBHE H3y4Y€HHUs MpeaMeTra obecredeHa
BO3MOKHOCTh 3HAUUTEIBHOTO YBEIWYEHUS O0bEMA 3HAHUH O XUMHYECKHUX
AJIEeMEHTaX U CBOMCTBAaX MX COCIWHEHUM HA OCHOBE PACIHIMPEHUS U yriayOJIeHUs
NIPEICTABIICHU O CTPOCHHH BEIIECTBA, XUMUYECKON CBS3U W 3aKOHOMEPHOCTSX
NIPOTEKAHMS PEaKIUi, pacCCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMUYECKOH KHHETHKHU
U TepMoauHaMmuKu. W3ydeHue mnepuoguueckoro 3akoHa u llepuoguueckoi
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX TMPEACTABICHUSIX O CTPOCHHUHM aToMa. XUMHUYECKas CBS3b
OOBSACHSCTCS C TOYKH 3PEHUS YHEPTeTUICCKUX M3MEHEHUH pu e€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKXKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. M3ydenue
TUTIOB ~ pEaKkiuid  JomonHseTcs  (GOpMHpPOBAHUEM  MPEACTABICHUH 00
ANMEKTPOXUMHUIECKUX MPOIIECCaxX M AIEKTPOIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUW NMPHU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCJIMHEHUI yeNnsieTcs oco0oe BHUMaHKE BOMIPOcaM 00 3JIEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIni.

Ocoboe 3HaueHWE WMEEeT TO, YTO Ha COJACPKAHHE KYpPCOB XHUMHH
yrayOaE€HHOTO YPOBHS U3YyUYEHHUS JIJIs1 KJIIACCOB OIpPEAeIEHHOro Npouist (TJaBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JOMOJIHEHUH K o0OImeil cucreme
NPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TIpeaMeThl. Tak, HampuMmep,
B COJICp’KaHUM MpEIMeTa JJIsl KJIACCOB XUMHUKO-(U3UYECKOro npoduis O0oJbiioe
3HaueHHWE OYIyT MMETh 3JIEMEHThl yueOHOro marepuaina mo obmei xumuu. [Ipu
U3Y4YCHUH TpeIMeTa B JaHHOM Ciy4yae akIeHT OyJeT ciellaH 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 BEILLECTB U JPYroe.

B TO Xe BpemMsa B COIEpKAHMM NpeIMeTa Uil KJIacCOB XHMMHKO-
Ounonornyeckoro nmpoduiis OONbIIMKA yAEIbHbIA BeC OyIeT MMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpenocTaBisieTCs  BO3MOXHOCTh — JJisi  Oosee
OOCTOATENBHOI'O  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aldd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBbl, B COCTaB KOTOpPOM BXOAST, K MpHUMEpPYy, TaKue
CTPYKTYPHbIE€ KOMIIOHEHTBI, KaK JUOUAbL, OENKH, YrieBOAbl, HYKJIECHHOBBIE
KUCHOTHl U Apyrue. [Ipm 3ToM 3HaHUS O cOCTaBe M CBOMCTBAaX MpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIYKAaT OCHOBOM I HW3Y4YEHUS
CYILIHOCTH IPOIECCOB (DOTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢dopMmupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHHS
00I1eHay4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOr0 IPUMEHEHUS HAYUHBIX
3HaHUU H3y4YeHHE mpenMera «XUMHs» Ha YriiyOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS34X C YYEOHbIMH MpEAMETaMH, BXOJAIIMMU B COCTaB
OpeIMETHbIX oOnacteil «EcTecTBEHHO-Hay4yHbIE NpeaMeThl», «Marematuka u
uHpopMaTuKa» U «Pycckuil A3bIK U IUTEpATypay.

[Ipn u3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIYyOJEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpelHero oduiero odpazoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil EepPBOCTENEHHON 3HAYUMOCTH ABJISETCS (DOPMUPOBAHHE OCHOB
HayKM XUMHUHU Kak O00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, IPAaKTHYECKOM
JEATENBHOCTH YEJI0BEKA U OJHOI0 U3 KOMIIOHEHTOB MUPOBOW KyJbTyphl. Pemenne
3TOM 3aJauyd Ha YIUIYOJIEHHOM YPOBHE M3YYEHHMsS NpeIMeTa Mpeanoaraet
peanu3aluio TaKuX LejeH, Kak:

e (opMUpOBaHME TMPEACTABICHUI: O MaTEpPUAIBHOM €IMHCTBE MUDPA,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBIEHUI MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAayK M €€ Benylledl poau B oOecreyeHun
YCTOWYMBOI'O  pa3BUTUS  YEJIOBEYECTBA: B  pEIIEHUH  Ipoliem
HKOJIOTMYECKOM, SHEPTeTUUECKON M NMUILEBOM 0€30IacHOCTH, B Pa3BUTHUU
MEANLMHBI, CO3IaHUH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH, B
00ecreyeHny palrMoOHAIBHOIO MPUPOAONOIb30BaHMS, B (HOPMHPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTYypbl YEJIOBEKa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CPELIE;

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



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCHEPCHBIX CUCTEMAaxX, 00 00X
HAY4YHBIX IPUHIUIIAX XUMHUYECKOTO IPOU3BOJICTBA;

dhopmMupoBaHue y 00 yJaroImXCsl OCO3HAHHOI'0O IMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUN 71 OOBACHEHUS
KJIFOUEBBIX MJIEM W MPOOJEM COBPEMEHHOM XUMHH, JJIsl OOBICHEHUS U
MIPOTHO3UPOBAHUS SIBJIICHUW, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PAMOTHOT'O PEIICHUS TPOOIeM, CBA3aHHBIX C XUMHEH, ITPOrHO3UPOBAHUS,
aHaIM3a ¥ OIICHKM C ITO3UIIMH SKOJOIrMYECKOM 0€30IMacCHOCTH ITOCIEICTBUM
OBITOBOM W TIPOU3BOJICTBEHHOM JEATEILHOCTU 4YEJIOBEKa, CBSI3aHHOM C
XUMUYECKUM  IIPOM3BOJICTBOM, HCIIOJIb30BaHUEM U  IepepadoTKOn
BCIIECTB;

yriyOJieHue  TMpEeACTaBICHHM O  HAydyHbIX  METOJaX  IO3HAaHUA,
HEOOXOIUMBIX [JIi TPUOOpPETEHHS] YMEHHM OpHEHTHPOBATHCS B MHUpPE
BEIIECTB U OOBSICHEHUS XUMHUUYECKHX SBJICHHH, HMEIOIINX MECTO B
MPUPO/IE, B MPAKTUUECKOUN AEATEILHOCTH U MOBCEAHEBHOM KU3HH.

B murame peammzamuy TepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMIA TEIOCTHOW CHCTEMBbI CpEIHEro oO0Iero oOpa3oBaHHS TpPHU H3YUYEHUH
npenMera «XuMUA» Ha yIIYOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
IpUOOPETAIOT TaKUE LIeTU U 33/1a49H, KaK:

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

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

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

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

OO6muiee yuCiIO YacoB, MPEAYCMOTPEHHBIX JJIsi U3YUEHHUS! XUMHUHU Ha YTIyOJIEHHOM
YpOBHE cpenHero obimiero obpasoBanusi, cocrapiser 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Heaento), B 11 knacce — 102 vaca (3 yaca B HeJIemI0).



COILEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMHUM.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXAEHHOE
COCTOSIHUSI. BasieHTHbIE BO3MOXXHOCTM aToMma YIJIEpOJa. XHMMHUYECKas CBS3b B
OPraHMYECKUX COCIMHEHUSX. TUMbl THOpUIU3ANMK AaTOMHBIX OpOHUTasei
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBs3U (OOMEHHBIN M JJOHOPHO-
aKLENnTOpHbI). Tumbel NEpeKpbIBaHMS aTOMHBIX OpOUTaneil, o- W T-CBS3U.
Onunapnasi, 1BOIHas U TporHas cBsi3b. CrocoObI pa3phiBa CBs3el B MOJEKYyJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOMHOM panaukaine, Hykieohuiae Hu
anekTpodure.

Teopust crpoeHuss opraHudeckux coeauHeHnii A.M. byrtiepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHUYEeCKUX COCAUHEHWH. MONeKyasIpHble U  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTas, COKpaliEHHas,
ckenerHas. M3omepuss. Bunabl wn30oMepuu: CTPYKTypHas, MHNPOCTPAHCTBEHHAS.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpencraBienne o kiaccupukalMu OpraHudeckux BemecTB. [loHsTHe O
bynkuronanbHo rpymnmne. ['omonorus. ['omonornyeckue psapl. CucreMaruyeckast
HOMeHKIaTypa opranndeckux coenuHeHui (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 00pa3naMu OpraHWYeCKHX BEIIECTB M MaTepuajamMd Ha HUX
OCHOBE, OIBITHI MO0 MPEBPAIICHUI0O OPraHUYECKUX BEIIECTB MPHU HArpEeBaHUU
(mnaBneHue, OOYIJIMBaHWE W TOPEHHE), KOHCTPYUPOBAHHE MOJENIEH MOJEKYI
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Aunkansl. ["'oMonorudeckuit pssi aakaHoB, oOmias GopMyina, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHOB, SP°-
ruOpUaU3aus aTOMHBIX opOWTanel yriepoja, o-cBsi3b. Du3mveckne CBONCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJIKaHOB: pEAKUMU 3aMEIIeHUs, H30MEpU3aluH,
JNEruApUPOBAHMS, HUKIN3ALNY, TUPOIn3a, KpeKuHra, ropenus. llpencraBinenue o
MEXAHU3ME PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHMSI M XMMHMUYECKMX CBOICTB MajblX (LMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMMKJIOTEKCAaH) MHUKI0adKaHoB. CrocoObl MOJTyYeHUs |
NPUMEHEHUE [IUKI0ATKAHOB.

Ankenbl. ["'omosiorudeckuil psii ajJikeHoB, o0miast ¢hopmylsia, HOMEHKJIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] aIKEHOB, SP’-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoja, 6- U m-cBA3u. CTpyKTypHas
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @DU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOCAUHEHHUS, 3aMEIICHUS B O-TIOJIOKECHHE
Ipy ABOMHOM CBSI3U, MOJIMMEpU3alUuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

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

Anxunbl. ['oMonoruyeckuii psj alkuHOB, 001as ¢popMyina, HOMEHKIATypa U
U30MepHsl. DINEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHUHOB, SP-
rudopuau3anys aTOMHbIX opOuTaneil yriepoaa. dusmyeckne cCBOWCTBA AJTKUHOB.
XUMHUYECKHE  CBOMCTBA:  PEAKUMW  NPUCOCAUHEHUS,  JTUMEpU3aluu U
TpUMEpHU3aluH, OKUCIeHNA. KUCIOTHBIE CBOMCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO
TpOWHYIO CBs3b. KauecTBeHHBIEC peaKIiK Ha TPOHHYIO CBsA3b. CrOcOObI MOTydeHUs
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBogaopoasl (apensl). ['omonorumyeckuid psii apeHOB,
oOmrast popMyina, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKYyJbl OeH3oma. DU3nMYecKre CBOICTBA apeHOB. XUMUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOrOB: PEAKIIMK 3aMEIIeHUSI B OEH30JbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJbIIE HA TMPUMEpPE aJKWIbHBIX pPAIUKaIOB, KapOOKCUIHHOM,
TUAPOKCUIBHOM, aMUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHoCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepuzanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOJIOB.

[Tpupoausiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HeTh U €€ mpoucxoxaeHue.
Kamennslil yronp U npoayKThl ero nepepadborku. CrocoOsl nepepaboTku HeQTH:



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

I'enernueckas CBsI3b MEXKY Pa3IMYHBIMU KJIaCCAaMU YTJIEBOAOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOT€HIIPOM3BOIHBIX YIJIEBOAOPOAOB. Peakiuu
3aMelIeHusT TajJoreHa Ha TUIPOKCOTPYINY, HUTPOrPYINNy, I[MAHOTPYIIILY,
amuHorpynmy. JlelicTBME€ Ha TaJOreHIPOM3BOAHBIE BOJHOIO W CIMPTOBOTO
pactBopa ménoun. B3zauMojeicTBUEe OUTajioreHalKaHOB C MAarHUEeM M IIMHKOM.
[TonsTue 0 METAJUIOOPTaHUYECKUX COCUHECHUSX. Hcnonbs3oBanue
raJOreHIIPOU3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHHKE W TPU CHHTE3E
OPTraHUYECKHUX BEILECTB.

OKCNEpUMEHTAIbHbIE METOJIbl H3YUCHHS BEIIECTB W HUX MPEBPAICHUN:
u3y4yeHrne (PU3MUYEeCKUX CBOWCTB YriI€BOJOPOJOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakIuii yrieBOoJAOpPOAOB Pa3IMYHBIX KJIacCoB (oOeciBeurBaHUE OpPOMHON WU
WOJHON BOJIbI, pacTBOpa IE€pMaHraHaTa Kajusi, B3aUMOJICHCTBUE alleTWJIEHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApyKEHHE
yriepoja ¥ BOJOpPOJia B OpPraHMYECKUX BEIECTBAX, IMOJYYECHHE OHTUJICHA W
U3y4YEHHE €ro CBOMCTB, O3HaKOMJieHHE C KojulekuusMu «Hedtb» u «Yromwy, ¢
oOpasmaMu IuUTacTMacc, KaydyKOB HM PE3WHBI, MOJCIUPOBAHHE MOJIEKYJ
YTJIEBOJIOPOJIOB U rajOT €HIPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kuciaopoaconep:xaiye opranHn4ecKue coeTuHeHus.

[IpenensHbie ogHOaTOMHBIE CcmUpPTH.. CTpoeHHME MOJIeKysl (Ha MpUMeEpe
MEeTaHoJla M dTaHona). ['omonorumueckuit psm, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa ©  kiaccupukanua. Dusznueckue CBONCTBA  IPEAENIbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XUMHUYECKUE CBOWICTBA: pEakIUMW 3aMEUICHMs, JeTUApaTalid, OKHUCIIECHUS,
B3aUMOJICICTBME C  OpPraHUYECKMMH U  HEOPraHWYECKUMHM  KHCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa 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 3aMEIICHUS, B3aUMOJICHCTBUE C OPTraHUYECKUMHU
U HEOPraHWYEeCKMMM KHCJIOTaMHM, KayeCTBEHHAs pEaKIus Ha MHOr0aTOMHBIE
criupthl. [IpencraBienue o mMexaHuU3ME peakiuil HYKICO(QUIBHOrO 3aMElleHUSI.
JletictBe Ha opranu3M dYenoBeka. CrocoObl TMOJy4YeHUS W TNPUMEHEHHUE
MHOT'0OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYIINbI U
OeH3opHOrO sipa. duszudeckue cBoiicTBa PeHosa. OCOOCHHOCTH XUMHUYECKUX



cBorictB (enosa. KauectBeHHble peakumuu Ha (eHon. TokcuyHOCTh (eHoa.
CrniocoOb! monydenust v npuMenenue penona. denondpopmanpaeruinas cMoia.

KapOonunbHble COeTMHEHHS — allbJIETUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHON Tpymnmbl. ['OMonornyeckue psijapl aabIAErua0B U KETOHOB, 00IIas
dbopmyna, uzoMepus U HOMEHKJaTtypa. DuU3MUEecKHe CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHE CBOMCTBA  ajbJE€TUJIOB W  KETOHOB:  PEaKUUH
npucoenrHeHra. OKUCIEeHUE albJeru0B, KAYECTBEHHBIE PEAKIIUU HA aJIbJETU/IblI.
Cnoco0bI moNy4eHus: ¥ MPUMEHEHUE albJETHI0B U KETOHOB.

OIHOOCHOBHBIE TMpe/eIbHbIe KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIIaTypa. Pu3nyeckue cBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCJIOT. BomOpogHbIE CBSI3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXKHBIX 3dupax. MHOrooopasue kapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, NAJIbBMUTHHOBAsS, OJEHUHOBAS, .JUHOJEBAS,
nuHoNeno08as KUcnoTel. CrocoObl MONTYYEHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

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

XKupsl. Ctpoenue, pU3NUECKUe U XUMHUYECKUE CBOWCTBA XKUPOB: TUAPOIU3 B
KHUCJION M 1IesI09HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKU
HEIpEAEIbHBIX JKUPHBIX KACIOT. JKupsl B ipupoze.

MpbL14 KaK cONU BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

OOuras xapakTepucTuka yriaeBojoB. Knaccudukanus yrieBonos (MOHO-, qu-
U ToiMcaxapujibl). MoHocaxapujbpl: TJIOK03a, (PpykTo3a, TajlakTo3a, pudo3a,
ne3okcupu6o3za. dusndeckue CBOMCTBA U HaxoxkaeHHe B npupoae. DoTocuHTes.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJIETUIHOU
IpYIN, CIOUPTOBOE M MOJOYHOKHCIOE OpokeHue. I[IpuMmeHeHHe TIIIOKO3bI, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakto3a. BoccTaHaBiuBarolive U HEBOCCTAHABIMBAIONIME AUcaxapuabl. ['uaponns
nucaxapunos. Haxoxaenue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxmann,
IVIMKOTEH W 1eunono3a. CTpoeHME MakKpOMOJEKYJl Kpaxmana, IVIMKOTeHa U
HEeUIt0I03bl.  PU3MUECKUME CBOMCTBA Kpaxmana M LEJUI0I03bl. XHUMHUYECKHUE
CBOMCTBA KpaxMalla: THAPOJINA3, KAYECTBEHHAs] pEaKkuus C HMOAOM. XHMHUYECKHE
CBOMCTBA IIEJUTIOJIO3BI: TUAPOJIU3, MoydeHue 3(upoB 1emiono3sl. [loustue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B aJIbJIETU] HAa PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE ATUJIOBOTO CHOUPTA JUXPOMATOM Kalivsi (BO3MOKHO HCIIOIb30BaHUE
BUJICOMATEpPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeTUAbl (C THIAPOKCUIOM
muammuncepebpa(l) u  rugpokcupom  menu(ll)), peakuus ramiepuHa ¢
ruapokcuaom Menu(ll), xumuuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTBHI,
B3aUMOJICHCTBHE pacTBOpa TJIOKO3bI ¢ rungpokcugoMm meau(ll), B3aumosnericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1mo TeMaMm «CrhupThl U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpTaHUYECKUE MPOU3BOJIHBIE aMMHaka. Knaccudukaius aMUHOB:
anudaTuyeckue M apoMaTHYECKHE; TIEepPBUYHbIE, BTOPUYHbIE M TPETUYHBIC.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBA. XMMHUYECKOE CBOWMCTBA aMn(PaTHUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aNMMOJCHCTBUE NEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTE]Ib aMUHOB apomaTudeckoro psana. CrTpoeHue
aHuiauHa. B3anMHOeE BiMsIHUME TPYIN aTOMOB B MoJIeKyJsie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHA. KauecTBeHHBbIE peakiud Ha aHwinH. CrocoObl
MOJy4YeHHs] M TpUMeHeHue anudparuyeckux amMuHOB. [lonmyuyeHue aHwiIMHA U3
HUTPOOEH301A.

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

benku kak mnpupomHsie monumephl. [lepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: THUIPOIU3, AeHATypauus,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCMEPUMEHTAIbHBIE METOJbl W3YUEHHS] BEIIECTB U HX NPEBpallCHUN:
pacTBOpeHHe O€lIKOB B BOJE, JeHATypalus OENKOB MpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€NKH, pelIeHHue OKCIEPUMEHTAJIbHBIX 3aJad 10 TeMaM
«A30TcoaepKalne OpPraHUYECKUE  COCIUHEHHS» U «Pacno3naBanue
OPTraHUYECKUX COCAUHECHUIN.

BricokoMoieKyIsIpHbIE COCUHEHMS .

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



macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

[Tonmumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
NOJIMBUHUIIXJIOPU, TOJUCTUPOJ, MOJIMMETUIMETAKpWIAT, MNOJUKApOOHATHI,
noJvdITWIeHTepedTanar). Y Tmin3anus 1 nepepadboTka miacThka.

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

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

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

OKCIEPUMEHTAIbHBIE METOJIbl H3YUEHMSI BEIIECTB W MX IPEBpaIlCHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIIEHHE OHKCIIEPUMEHTAIbHBIX 3a7ady 1o Teme «Pacrno3HaBaHue
MJIaCTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MosekynsipHOH (QOpMyIlibl OpPraHUYeCKOro COEIMHEHHUS IO
MAacCCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOXICHUE
MOJICKYJISIPHOM  (POPMyJIbl OPraHMYECKOro COEAUMHEHUs] Mo macce (00bEMY)
MPOJIYKTOB CTOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOMYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOrOo BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUS, OMpPEACIICHUE JIOJIM BBIXOJA MPOJIYKTAa PEAKIUH OT TEOPETUUECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

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

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

®dusuka: Marepusi, aroM, OJJIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYIa,
SHEPTreTUYECKUA YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBa, (DU3WYECKUE BEIUYUHBI, €IUHUIBI H3MEPEHUs, CKOPOCTh, SHEPrus,
Mmacca.

buomorus: kimerka, opraHu3M, J3KOcHUcTeMa, Ouocdepa, MeTadoIu3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTpPO(dHBINA THUIl NMUTAaHUS, OpPOKEHHE,



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

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

TexHomorusi: mNHINEBBIC TMPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOTOIINE CPEICTBA, MaTEPHAITBI U3 NCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

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

[Tepuonnueckuit 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX AJIEMEHTOB
J.N. Menneneea. CBsizb nmepuoanyeckoro 3akoHa u llepuoguueckoit cucTemsl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUECKUX 3JIEMEHTOB U 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
JIOHOPHO-aKIENTOPHBIA. DHEpPrus U JiuHa CBA3U. [10IsIpHOCTH, HATTPABIEHHOCTD U
HACBIIIAEMOCTh KOBaJIECHTHOW CBA3U. KpaTHbele cBs3u. BogopongHas CBsA3b.
MexXMOoneKysIpHbIE B3aUMOJICUCTBUS.

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

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

BemectBa  MOJIEKYJIIDHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHUA.  THmbl
KPUCTAINTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o mucnepcHeix cucremax. Mctunueie pactBopsl. [Ipencrasienue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas JI0JI1 BEILECTBA B PaCTBOPE, MOJISIpHAsI KOHIIEHTpauus. Hacelenusie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



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

Knaccudukanms XuMu4eckux peakidii B HEOPraHUYECKOW U 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.
['omoreHHble U reTeporeHHbie peakiuu. Katanus u kaTaau3aTopsl.

OGpaTtuMeblie 1 HeoOpaTUMbIEC peaklnKi. XUMHUecKkoe paBHoBecue. KoHncTaHnTta
XUMUYECKOro paBHOBecUsl. DaKTOpbl, BIUSIONIME HAa MOJ0KEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEpATypa, JAaBJICHUE U KOHIIEHTPAIIMU BEUIECTB, 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 HM3YYEHUS BEUIECTB W MX MPEBPALLCHUN:
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 IOJIOKEHUE XHUMHUYECKOIro
PaBHOBECHSI.

Heoprannyeckasi Xumusl.

[Tonoxxenne HemeraisioB B llepuomnyeckon CcHUCTEME  XMMHUYECKUX
anementoB J[.M. MeHnzeneeBa 1 0cOOEHHOCTH CTpoeHusi ux atomoB. duznueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MpUMEpPEe KUCIOpPOAa, 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. ['amoreHoBoaopoAbl. BaxHeline KUcIopoacoaepIKallne
COEJIMHEHUS TaJoreHoB. JlabopaTopHble U MPOMBIIICHHBIE CIIOCOOBI MOYYESHHS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI TOJTYYEHUS
kuciopona. Ouznueckne 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
ceprl(VI). CepHucras m cepHas KHCIOTHI M HX coi. OCOOCHHOCTH CBOMCTB
CEepHOU KUCTOTHIL. [IpuMeHeHue ceprl U €€ COeTUHEHHUI.

A3o0T. HaxoxaeHue B TpuUpojie, CHOCOObI TOJNy4YeHUs, (PU3NUECKUE U
XMMHYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHCIIOTHI ¥ UX cot. 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
yn00peHus.

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, yriepoaHble
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.
[IpumeneHue kpeMHus U ero coequHeHui. CTEKsI0, €ro mojiydeHue, BUIbl CTEKIIA.

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

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

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

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



AJIOMUHUN: TIOTy4yeHue, (U3NYECKUe U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIECTBA M €ro coeauHeHuil. AmdoTrepHble CBOWCTBa OKCHAA U
TUAPOKCHUAA ATFOMHUHUS, TUAPOKCOKOMILIEKCHI alTFOMUHUS.

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

du3nYecKrne U XMMUYECKUE CBOMCTBA XpoMa M €ro coenuHeHuil. OKCUibl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u guxpomarsl, 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.

dusznuecKkue U XUMUYECKHE CBOMCTBA jKelie3a 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, (uU3MUYECKMEe U XHUMHYECKHE CBOHCTBAa. AMQOTepHbIE
CBOWMCTBA OKCHJIa U THUJIPOKCH]IA [IMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [I[puMenenue
IIMHKA U €T0 COCTMHEHUIL.

OKCIEpUMEHTAIbHBIE METOJbI W3YUCHHS BEIIECTB W HX IIPEBpallcHUM:
u3ydeHre oOpa3lloB HEMETaJUIOB, TOpEeHHE cephl, Gocdopa, xenesa, 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
HIEJI0YEN, KAYECTBEHHBIE PEAKIIMM HA HEOPTraHMYECKNE 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 MIaBHBIX TOATPYIID, «MeTauibl TOOOYHBIX TOATPYIII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [lonsatue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUOMNBI OpraHu3auuyu XUMUYECKOT0 TPOU3BOACTBA. [IpoMBbIIeHHBIE
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 o6ecriedueHny 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
o0ecreyeHnu MUIIeBoi 0€30MaCHOCTH.

Kocmernueckne u mapdromepnbie cpenactBa. boitoBas xumwus. [IpaBuna
0€30MacHOr0 MCHOJb30BaHUSl MpenaparoB OBITOBOW XMMHHM B TOBCEIHEBHOMN
KU3ZHU.

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

XuMHS B CENTbCKOM X03siicTBE. OpraHruecKrue U MUHEPAIbHBIE YI00pEHUSI.

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

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
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 BEIIECTBA, 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 xumMuu B 11 kjacce ocymiecTBIsETCS YEPE3 MCHOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATUH, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LUKJIA.

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

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

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

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

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



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



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

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHUCTEMHO-IESITEIBLHOCTHBIM IMOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUSI MpeaMeTa «XHMHUsS» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloMMHUCA POCCHUHCKOW TPaKIAHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSTEIIbHOCTH U CaMOOIPECICHHIO; HAIMYUE MOTUBAIUU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroImMXCsl PYKOBOJCTBOBATHCS
OPUHATBIMU B OOLIECTBE MpaBWIAMU U HOPMAaMu TOBEJCHHUSA; HaJIU4yue
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

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

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUSI TIpeaMeTa «XHUMUS» OTPaXKaroT
c(hOpMHUPOBAHHOCTH OIIBITA ITO3HABATECIILHOM M TMPAKTHYCCKOW JIEATEIHbHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

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

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 XMMUH;

yYBOKEHHUSI K TPOIECCY TBOPUYECTBA B OOJACTH TEOPHH W TMPAKTHYECKOTO
MPUIOKEHUSI XWMHUH, OCO3HAHUSI TOTO, 4YTO JaHHbIE HAYKHM €CTh pE3yJIbTar
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca U II03HABATEIbHBIX MOTHBOB B IMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEIOBBIX JTOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IPUHUMATh OCO3HAHHBIE PEUIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

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

4) popMUpPOBaHHS KYJIbTYPHI 310POBbS:

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 TPYAOBOH AESATEIbHOCTH;

NOHMMAaHUS LEHHOCTHM MNpPaBWI HHIWBUAYAIbHOTO M  KOJJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

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

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€0OHO-HCCIIE0BAaTEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHMX BHJAX
NeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHWH MPAKTUYECKUX 3a/ad
COIIMAIbHOM HAIMPaBIEHHOCTH (B paMKax CBOETO KJIAcca, MIKOJIbI);

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

YBaXXEHUS K TPYLY, JIOJIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHAMBUIYAJIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oyayuied mpodeccuu U peanu3alu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 1E€JI€CO00PA3HOr0 OTHOUIEHUS K MPUPOJIE€ KaK HCTOYHUKY
CYILIECTBOBAHMSI )KU3HU Ha 3eMJIE;

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



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHIXKCHUM XUMHH IS
pelIeHus1 BOMPOCOB PallMOHAIBHOTO MPUPOI0NI0IL30BAHUS;

AKTUBHOIO HENPUATUA JCUCTBHHM, TMNPHUHOCAIIUX BpEH OKPYKAKOUIEH
OPUPOJHON Cpelie, YMEHUsI MPOTHO3UPOBATH HEOJIArONPUSTHBIE IKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HAJIMYUS Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHUS], SKOJIOTMUYE€CKOU KYJIbTYPHI,
OIbITa NEeSITeIIbHOCTH AKOJIOTUYECKOU HaMpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMH B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHOM M COLUAJIBbHOU
NpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO TMPOTUBOCTOSTH HUICOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUA
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CHenuUKA XUMHH KakK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHWUU IIETOCTHOTO
NpeACTaBICHUsS 00 OKPYKAIOIIEM MHUpE Kak O €IUHCTBE MPUPOJbI M YEIOBEKa, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NPoOJeM COXpaHCHUS
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
UUBUWJIM3AIMHA:. B €€ TYMAaHUCTUYECKOM HANpPaBIEHHOCTH W BaXHOM pOJIM B
CO3JJaHMM HOBOW 0a3bl MaTepuaIbHOH KYJIBTYPhl, B PEUICHUH TJ00AIBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U 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
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCHOJIb30BaTh
noJiydyaeMble 3HaHUS IS aHAIU3a U OOBSICHEHUS SIBJICHUNM OKPYKAIOIIEero Myupa u
MPOUCXOAINX B HEM U3MEHEHUH, yMEHUS JieJlaTh 00OCHOBAHHBIC 3aKIIOUCHHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONUXCS JaHHBIX C IMEThI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CITIOCOOHOCTH CaMOCTOSITEJILHO HCIOJIBb30BAaTh XUMHWYECKHE 3HAHUSA IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

WHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHUIO U
caM0o0oOpa30BaHMUIO, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHHM 10 XHMHUH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMU;

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



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHSI MTPOTPAaMMBI TI0 XMMHUH Ha YPOBHE
cpenHero ooiiero o0pa3oBaHus BKIIIOYAIOT:

3HaYuMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOIIUXCS
MEXTUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPAKAIOIINE
IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpAa W CHENU(UKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEeMBIX B €CTCCTBEHHBIX Haykax (MaTepus, BEIIECTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbli (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEPCAIbHBIC Y4eOHbIE NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,
peryJsaTUBHEIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHAIBHOM
IPaMOTHOCTH U COIMATBHON KOMIETEHITMN 00y4YarOmnXCs;

CIIOCOOHOCTH OO0 yJarOIIIXCS WCIIOJIb30BaTh OCBOCHHBIE
MEXTUCIIUTUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS W YHHBEPCAIbHBIC y4eOHBIE
JICCTBUSI B IO3HABATEIHHON M COITMANBHON MPAKTHUKE.

MeranpeaMeTHble pe3yJabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHLHBIMU
y4eOHBIMH  TIO3HABATCIbHBIMM, KOMMYHUKATHBHBIMH H  PETYISTUBHBIMU
JEACTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOrHYeCKHUE TeHCTBUS:

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

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

UCIIOJIb30BaTh IMPU OCBOCHMHM 3HAHUM MPUEMBI JIOTUUECKOTO MBILIIJICHUS
BBIJICJISITh XAapaKTEPHbIE MPU3HAKU MOHSTHUN M YCTaHABIMBATH WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

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

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMH,

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

MPUMEHSATH B MPOIECCE MO3HAHMS HCIOJIb3YEeMbIe B XUMHH CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, ITPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakMM — TMPU PEHICHUW YYEOHBIX TO3HABATENBHBIX M IMPAKTHYCCKUX 3aj1ad,
NPUMEHSTh Ha3BaHHBIE MOJIENIbHBIE TPE/ICTABIICHUS JJIS BBISBICHUS XapaKTEePHBIX
PU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOrO MO3HAHMUS BEIIECTB U XUMHYECKUX
peaKIui;

dbopMynHpOBaTh 1IETU U 33]1a4l UCCIIECIOBAHUS, UCIIONIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYJIMPOBAHHBIE BOIMNPOCH B KAaYECTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIQJICTh HAaBBIKAMH CaMOCTOSTEIHHOTO IUJIAHUPOBAHHMS U TPOBEACHUS
YUYEHUYECKHX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAONI0AATh 32 XOJ0M
npolecca, CaMOCTOATENIbHO MPOrHO3UPOBATH €ro pe3yibTar, (HOpMyIupOBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOICIIAHHON paboTe;

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

3) pa6ora c nundopmaunueii:

OPUEHTUPOBATHCS B PANTMYHBIX HCTOYHHMKAX HWHPOpMauu (HAy4YHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIpPaBOYHBIE TOCOOUS,
pecypcbl MHTEpHeTa), aHaau3upoBaTh MH()OPMALMIO Pa3IMYHBIX BUAOB U (OpM
peaCTaBIeHUs, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUYUBOCTb;

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

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

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAIBbHYIO  (OpMY  NIpEICTaBIICHUS
uHdopManuu (cxembl, rpadyKH, IUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHUE);

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

HCITIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKaeMOM TEMbI B XOJI€ IMaIora u/uiu
JUCKYCCHUH, BBICKA3bIBATh HJI€U, ((OPMYIUPOBATH CBOU MPEMIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHUS NPEJI0KEHHON 3a/1a4y;

BBICTYIIaTh C IIPE3CHTALIMEH PE3YJbTATOB MO3HABATEIBHOM JESITEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO UIIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIIIOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, Pean3alni y4eOHOro MpoeKTa, U (hOpMYJIHPOBATH BHIBOBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXJIeHUsI 1 00MEHAa MHCHHSMU.

PeryisiTuBHBbIC YHHBeEpCaJbHbIe YUeOHbIE 1eliCTBUA:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK ITO3HABATEIIbHYIO
NESTENbHOCTh, ONpeaenss €€ Lelu W 3aJaud, KOHTPOJIMPOBaTh 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 XUMUYECKHUX PEAKIIHIX;

OCYILECTBJISITh CAMOKOHTPOJIb JIESITENBHOCTH HA OCHOBE cCamMoOaHaiau3a H
CaMOOLICHKH.

NPEJMETHBIE PE3YJIBTATBI

[IpeamerHble pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 XUMUU HA yriayO0nEéHHOM
YPOBHE Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUs BKIIOYAIOT CIEHU(UIECKUE
JUTsl y4eOHOro npeameTa « X UMHUs» Hay4YHble 3HAHMSI, YMEHUS U CIIOCOObI AEMCTBUI
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 CUTYyallUsIX, CBI3aHHBIX ¢ XUMuen. B
nporpaMMe IO XUMHUH TNPEIMETHBIE PE3YNbTAaThl IPEACTABICHBI 10 ToAam
U3Yy4YCHMUS.

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XuUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTb MPEACTABICHUN: O MECTE€ M 3HAUYCHUU OPTaHUYECKOU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pojiu B 00ECIEYEHUU YCTOWYUBOTO
Pa3BUTHS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKON, SHEPTEeTHUECKONU U



MUIIEBOM O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpHaJIOB,
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 — XUMUUECKHUIM 3JIEMEHT, aTOM, PO U dJICKTPOHHAs
o0Ooyouka aroma, S-, P-, d-aToMHBIC OpOWMTAIM, OCHOBHOE W BO3OYXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIMsl AaTOMHBIX OpOUTalel, HWOH, MOJeKyJa,
BAJICHTHOCTb, JICKTPOOTPHUIIATEILHOCTD, CTEIIEHh OKUCICHMS, XUMUYECKasi CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIA CKelleT, (YHKIIMOHAIbHAS
Tpylna, pajaudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOIOPOIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OPraHWYEeCKUE COCAUHEHHS, MOHOMEp, IMOJHUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuognueckuit 3akoH J[. WM. MenzgeneeBa, Teopusi CTPOEHHUS OPraHUYECKUX
BelecTB A. M. bytiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpallieHusT JHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHUS, JICKAIIUE B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH; MPEACTABICHUS
0 MEXaHU3MaX XUMHYECKUX PpEaAKIHM, TEPMOIMHAMUYECKHUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUs, O B3aUMHOM BIIUSIHUW aTOMOB U TPYIII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30oMepHbIid 3 dexThl, opueHTtanTsl | u Il pona);
(aKTOJIOTMYECKHUE CBEJCHUSI O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH M OE€30MacCHOM
WCITOJIb30BAaHUN BaKHEHITUX OPraHUYECKHUX BEIISCTB B OBITY M IPaKTHYCCKOMU
NEATENTbHOCTA  Y€JIOBEKa, OOIMMX  HAayYHbIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA (Ha MpUMEpPE MPOU3BOACTBA METAHOJIA, ITepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEpHBIC MPU3HAKU TTOHATHM,
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, COKPAMIEHHBIX M CKEJIETHBIX) (DOPMYJT OpraHUYECKHIX
BEIIECTB;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMid  TOCPEICTBOM  COCTaBJICHUSA
AJICKTPOHHOTO OajaHca »JTHUX pPEaKIWi, peaknuid HOHHOro oOMeHa IyTEM
COCTaBJICHUS UX TMOJHBIX 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 OINpeaeIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOMN
Homenkinarype (IUPAC) u mpuBoAWTh TpUBUAIbHBIE HA3BaHUS [JISI OTICIBbHBIX
NpeACTaBUTENC OpPraHUYEeCKUX BEUIECTB (3TWIECH, alleTHIICH, TOJYOJI, TIUIEPHH,
ATUJICHIJIMKONb, (EHOoN, (QopMaibIerujl, aueTadbJeruj, 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
OpPraHMYeCKUX COCIMHEHUAX (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, albJETUIIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHHOKHUCIIOT, O€NKOB, YIJIEBOAOB (MOHO-, M- U TMOJIHCAXapuJioB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJAY  HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHUYECKUX pEaKIUid C MCHOJb30BAaHUEM 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 YMEHHMSI 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 — HaOJIOJIC€HUH, U3MEPEHUHU, MOJEIMPOBAHUH, IKCIIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHbBIE orepanun
MBICITUTEILHOM JEeATENbHOCTH — aHajiu3 M CHHTE3, CpaBHEHHE, 0000IIeHuE,



CUCTEMATHU3AIINIO, BBISIBJICHUE MPUUYMHHO-CIICICTBEHHBIX CBSI3CH — JUISA M3y4YCHUS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHI;

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

c(OpMHPOBAHHOCTh YMEHHH: TIPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopMynaM M ypaBHCHHSIM XHMHYECKUX PEAKIMil C MUCIOJb30BaHUEM (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, UCIIOJIL30BaTh MOJYYEHHBIE 3HAHUS VISl IPUHITHUS TPAMOTHBIX pelleHUi
Ipo0JIeM B CUTYAITUAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TUTAHUPOBATh M TPOBOIHTH
XUMHUYECKUN OSKCIEpPUMEHT (TIONyYeHHEe W W3yYCHHE CBOWCTB OpPTraHUYECKHX
BEIIIECTB, KAYECTBEHHBIC 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 11€7b HUCCIAEAOBAaHUS, TMPEACTABIATh B pazIMdyHoOl (dopme
pPe3yIbTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh U OIICHUBATH X JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JII0/1aTh MpaBUiIa SKOJIOTHYECKH 11€71eCO00pa3HOTrO MOBEAEHUS B OBITY U
TPYIOBOU JEATEILHOCTH B IENISIX COXPAaHEHHUs CBOETO 37I0POBbs, OKpYXKaroIen
IPUPOTHON CPEAbl U JOCTHKEHUS €€ yCTOWIMBOTO PA3BUTHS,

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

aHAJIM3UPOBATH I1EJIECOO0PA3HOCTh MPUMEHEHHS OPTaHWYECKHX BEIIECTB B
MIPOMBIIIIICHHOCTH ¥ B OBITY C TOYKHU 3PEHUS COOTHOIICHUS PUCK-TIOJH3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEICHANPABICHHBI TONCK
XUMUYECKOW MH(OpMAIIMK B PA3JIMYHBIX UCTOYHUKAX (HayyHasi M yaeOHO-Hay4YHas
JuTEepaTypa, CpeacTBa MaccoBor mHbopmanun, UHTepHET U Ipyrue), KpUTHIECKU
aHATM3UPOBATh XMMHUYECKYIO WH(MOpMaImio, nmepepadarbiBaTh €€ 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 MUDA,
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;
BJIQJCHUEC  CHCTEMOM  XMMHYECKHUX  3HAHWW, KOTOpas  BKIIFOYACT:
OCHOBOITOJIATalONINe 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, BAJIEHTHOCTb, OJEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJICHUS,
XUMHMYECKasi CBs3b (KOBaJICHTHAs, HWOHHAs, MeTaZIMuecKasi, BOJOPOJIHAs),
KPUCTAJUIMYECKasE PEETKa, XUMHYECKas peakius, pPacTBOpP, 3JIECKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJEKTPOJIUTHYECKAS JUCCOLMALMS, CTENEHb JUCCOLUAIUH,
BOJOPOJHBIN TIOKa3aTeldb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3¢ deKT
XAMHUYECKOW PEAKIMU, CKOPOCTh XMMHUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUsl IEKTPOJUTUUECKON AUCCOIUALIUM, TEPUOIUYECKUN
3akoH [[.11. MenzaeneeBa, 3aKOH COXPaHEHHUs MAaCChl BEUIECTB, 3aKOH COXPAHEHHUS U
MPEBPAIICHUS SHEPTUM MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUI S3BIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUWA, JIeKAIIME B OCHOBE MOHUMAHUSA
NPUYMHHOCTH U CHUCTEMHOCTH  XUMHUYECKHMX  SIBIICHUWA,;  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, PACTBOpPax W JUCIEPCHBIX CUCTEMAX;
(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(hOpMHUPOBAHHOCTh YMEHHUM: BBISABIATH XapaKTEPHbIC MPH3HAKW TTOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHITHUS MPH
ONMCAHUY HEOPTaHMYECKUX BEILECTB U UX MPEBPACHUI;



c(hOpMHPOBAHHOCTh YMEHHSI MCMOJb30BATh XUMUYECKYIO CHMBOJUKY JJIs
coctaBieHuss GOpMYJ BEHMIECTB M  ypaBHEHUH  XMUMHYECKHUX  PEaAKIUH,
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, METAJUIMYECKas, BOJAOPOJAHAsA), THUIl KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJAa XMMHYECKOW CBSI3M W THMNA KPUCTALIUYECKON pEmeETKd, OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00Pa30BaHUs KOBAJIEHTHON CBA3H;

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
CTETIEHE OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTajau3aTopa 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 CUCTEMATU3UPYIOUTYIO0, O0BSICHUTEIBHYIO
U IPOrHOCTUYECKYIO0 PYHKIUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOrO IEPHUOIOB
Ileppognueckonn  cucremsr .M.  MenneneeBa,  HCHONB3ysS  HOHITHSA
(QHEPreTUYECKHE YPOBHM», «OHEPTETUYCCKHE MOIYypPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXJAEHHOE HIHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHUYECKHUX AJIEMEHTOB U HUX
coenvMHeHnd 1o nepuogaM wu rpynnam [lepuomnueckoin cucremsr [ N.
MeHeneeBa, BaJICHTHBIE BO3MOXKHOCTH ATOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX 2JIEKTPOHHBIX 000JIOUEK;

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

cOPMUPOBAHHOCTh YMEHHUSI PACKPBIBAaTh CYHIHOCTb: OKHCIMTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUN MOCPEACTBOM COCTABJIEHMS AJIEKTPOHHOIO 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 MPOTEKAHMS
XUMHUYECKUX PEAKIHM € y4ETOM HMX DHEPreTUUYECKUX XapPaKTEPUCTHK, 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(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb XUMUYECKUE PpEaKIUH,
JeKale B OCHOBE NPOMBIIIJIEHHOTO IOJTYYEHUs CEpPHOM KHCIOTHI, 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 CHUCTEMOM 3HAaHUNW O MeEToJaX HayYHOIrO
NO3HAHUS SABJIEHMH MpUPOJbl — HaOMI0JIEeHNe, H3MEpPEHUE, MOJEIIUPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICIICHHBIH), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHATH 3TU 3HAHUS IIPU IKCIIEPUMEHTAIbHOM UCCIIEI0OBAHUH BEIIECTB
U Il OOBSICHEHUS XHMHYECKUX SIBJICHHH, HMEIIIUX MECTO B IPUPOJE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHMS BBISABIISATH B3aUMOCBSA3b XUMHYECKUX 3HAHUH C
HNOHATUAMU WU NPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB JUIS
00J1€€ 0OCO3HaHHOI'0 MOHUMAHUSI MaTEPUATIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
HNOHSTUM «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJIAPHAs KOHLEHTpALUs»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOrO M3 YYacCTBYIOIIMX B PEAKLMHU BELIECTB; TEIIOBOro 3¢ dexra
peaklMu; 3HAYE€HUsS BOAOPOJHOIO MOKa3aTessi pacTBOPOB KHUCIOT M WIEJIOYEH ¢
U3BECTHOM CTENMEHbIO AMCCOLMAanuu; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
OPOAYKTA PEaKUUH, €CIU OJHO M3 MCXOJHBIX BELIECTB JAHO B BHJE PACTBOpA C
OTIpeIeIEHHON MAacCCOBOM TTOJIEH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(MMeeT TpUMECH); NOJM BbIXOJA NPOAYKTa peakluuu; OOBEMHBIX OTHOIICHHI
ra3os;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENbHO IJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUM  3KCIepUMEHT  (IpOoBEIEeHHE  peakuuid  HOHHOro  oOMeEHa,
NOJATBEPKACHUE KaUECTBEHHOI0 COCTaBA HEOPraHUYECKUX BEILECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOINBIO WHAMKATOPOB, W3YYECHHE BIIHSHMUSI
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XHMHUYECKOM  pEaKIUH, pelIeHue
AKCIIEPUMEHTAJBHBIX 3a7a4 1o Temam «Merammel» u  «Hemeramie») ¢
COOJIIO/ICHHEM NIPAaBUJI O€30MaCHOr0 OOpallleHus! C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GOpMyJIUpOBaTh Lelb HCCIEAOBaHUSA, MPEJICTaBIATh B
pa3ianuHOi (opMme pe3yiabTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCTH;



c(hOopMUPOBAHHOCTb YMEHHUH: COOJIIOIaTh MpaBuUIa MOJIH30BAHUSI XUMUUYECKOM
nocynod u JabopaTopHbIM OOOpyIOBaHHEM, OOpalleHUs ¢ BEIIeCTBAaMU B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JITA0OPATOPHBIX XHMHYECKHUX
OTMBITOB, HYKOJIOTMYECKH I€JIeCO00pa3HOr0 TMOBEACHUSI B OBITY U TPYIOBOH
JEATEILHOCTUA B ILIEJISIX COXPAHEHUSI CBOETO 370POBbS, OKPYKAIOIIEH MPUPOTHOU
Cpelbl W JOCTHXKEHMS €€ YCTOMYMBOI'O PAa3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3Mbl ONPEICIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTb YMEHHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
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 3a1auei.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pasnea 1. Teopernueckue 0OCHOBbI OPraHNYeCKOH XHUMHUH
[Ipeamet opranndeckoit xumuu. Teopus
1.1 CTPOCHHMS OPTAaHUYECKUX coequHeHnid A. M. 8
byrneposa
Hroro no pazneny 8
Paspnea 2. YrieBonopoasl
21 [IpenenbHbIE YrI€BOAOPOABI — AJKAHBI, 5
' LUAKJIOAJIKAHBI
99 HenpenenbHble yriieBoJOpO/IbL: AJIKEHBI, 14 1
' aJIKaJIMEHBbI, AJIKUHBI
2.3 ApoMaTHuecKue yrieBoI0pO Ikl (apEHBbI) 8
54 [TpupoaHbIE HICTOYHUKH YTIIEBOJOPOIOB M MX 4
' nepepaboTka
2.5 ["anoreHIpon3BOHBIC YTIIEBOAOPOIOB 4 1
Hroro no pazueny 35
Pasnen 3. Kucsiopoacoaep:kaniue oprannieckue coeJuHeHn st
3.1 Crnuptsl. deHon 11 1
KapOonumnbHble coeTMHEHUS: albAeTUIbI U
3.2 P A Ferm 21 1

keToHbl. KapO6oHoBbIe KucioThl. Cl10KHBIS




a¢upsl. Kupbr

3.3 VrieBoasl 9
Hroro no pazneny 41
Pa3znen 4. A3orcoaepxammye opranuyeckne coeuHeHus

4.1 AMUHBI. AMUHOKHCIIOTBI. benku 12
Hroro no pazgeny 12

Paspnen S. BoicokoMoOIeKy ISIpHBIE COCIUHEHNUSA

5.1 BpIcOKOMOJIEKYIIpHBIE COCTMHEHHMS 6

Hroro 1o pasueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atoma. [lepuoandeckuit 3aKoH
1.1 u [leproauyeckas cuctemMa XMMHUYECKUX 9
snemenToB . 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasue 11 1
BEIIIECTB
1.3 XUMHYECKUE PEAKIIUU 19 1 3
Htoro mo pazneny 39
Pa3nen 2. Heopranuueckasi Xumust
21 Hemerammsr 31 3
2.2 Mertanibl 23 2
Htoro no pazneny 54
Paznen 3. Xumus v :Ku3Hb
31 MeTo/ bl TO3HAHUST B XUMUU. XUMUS U 9
' KHU3Hb
Htoro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 8




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI 1JId YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET



