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HOACHUTEJBHASA 3AIIUCKA

Pabouas mporpamma o XMMUHU Ha YPOBHE CpeIHEro olmiero oOpazoBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpedbOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTelbHON IpOrpaMMBbl CpeaHero o0111ero
obpazoBanusa(POIl COO), npencraBieHHbIx B DefepanbHOM TOCYIapCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeamera «XuMusi» B 0o0pa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Qdenepanvy, peaqu3yIOIIUX OCHOBHBIE OOpa3oBaTElbHbIE MPOrpaMMBbl, 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 YIIyOJEHHOIO HW3Y4Y€HUs 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-HaydyHOro ooOpas3oBaHusi ywammxcs 10-11 kiaccos.
N3yyenne mpeamera, peammsyemMoe B yCIOBUAX aud(epeHInpoBaHHOTO,
npoduiabHOro oOydeHMs, MpU3BaHO oOecrneunTh o0He00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHMKOB IIKOJIbI, HEOOXOAUMYIO IS
ajanTayy UX K ObICTPO MEHSIOIMIUMCS YCIOBUSAM KU3HU B COIUYME, a TAKKE IS
OpOAOJKEHUsT OOY4YEeHHs] B OpraHu3auusax NpoecCHuOHAIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B nporpaMmme mno XuMuM Ha3zHaueHuEe ImpeameTa «XUMUS» TOIydaer
NOJPOOHYI0 ~ MHTEPIPETAlMI0 B  COOTBETCTBHM C  OCHOBOTOJATaroIIUMHU
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-METOANYECKAsl, pealu3alysi KOTOpOl oOecrednBaer
MOJIyYeHHE NPEJICTABICHUs O LeNAX, COAepKaHUHU, OOIIed cTpaTeruu
oOy4eHHUsl, BOCTIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMOro B paMKaX KOHKPETHOTO MPOQHIIs;

e OpraHU3alMOHHO-IUIAHUPYIOILAs, KOTOpast pe1ycMaTpUBaeT
OIpe/ielIeHHEe: TMPUHLUIOB CTPYKTYpUPOBAHUS U TOCIIENOBATEIbHOCTU
U3y4YeHHUs y4eOHOro marepuaina, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPHUCTHK; MOAXOI0B K (DOPMUPOBAHHUIO COAEPIKATEIBHON OCHOBBI
KOHTPOJISI M OLEHKH OOpa30BaTENbHBIX TOCTHKEHHM OOydarommxcs B
paMKax HWTOroBOM arrecTalid B (OpME EIUHOr0 TOCYJapCTBEHHOTO
HK3aMEHA M0 XUMHUH.

[Tporpamma aJis yriyOaEHHOTO U3YUEHUS 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 NpHUMEpPHOE pacHpeleieHUue YYeOHOro BPEMEHH, PEKOMEHIYeMOro
JUISl U3YYEHUS OTIEIbHBIX TEM;

e TMpeayiaraeT TMPUMEPHYIO TIOCIEIOBATEIbHOCTh HW3Y4YEHUS y4eOHOTO
Marepuaga ¢ Y4ETOM JIOTUKH MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e J1a€T METOJUYECKYI0 MHTEPIPETALUIO LENEN U 3a]a4 U3YYEHUs MpeaMeTa
Ha yrayOoa€HHOM ypOBHE C YUYETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME
cpenHero oOumiero o00pa3oBaHMs, COJEPKATEIbHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IPOrpPaMMBbl CpEeIHETOo o011ero o0Opa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TaKXKE€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-MI03HABaTENbHbBIX ~ ACHCTBUN  0Oydaromierocs IO OCBOCHHIO
COJIEp KaHMsI PEeMETA.

[To BceM Ha3BaHHBIM MO3ULHUSIM B IpOrpaMMe MO XUMHUU IPEAyCMOTpPEHA
NPEEMCTBEHHOCTh C OOy4Y€HHEM XUMHUHU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpeaelaMd YCTAaHOBJIEHHOW MPOrpaMMoOil 1O  XUMHUU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABIISIIONIECH COJEp:KaHMs yueOHOro mpeamera
«XuMHs» OCTa€TCsi BO3MOXKHOCTH BBIOOpa €ro BapHUAaTUBHOW COCTaBIISIONIEH,
KOTOpasi JIOJDKHA OMPEAENSIThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduss 00yyeHusl.

B coorBercTBUM ¢ KoHUeNTyaldbHbIMH TodoxeHusmMu PIrOC COO o
Ha3HAYE€HWW TIPEIMETOB 0a30BOTO0 © yIrIyONEHHOTO YpPOBHEM B CHCTEME
muddepeHIMpoBaHHOTO O0yYEHHS Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUS
XUMHUS Ha YpPOBHE VYIIYOJEHHOTO U3Y4YCHMs] HampaBie€H Ha pealu3aliuio
IPEEeMCTBEHHOCTH €  MOCIEAYIOUMM  JTaloOM  MOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHUs B paMKaxX M3Y4YEHUs CIHEHUAIBHBIX €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
MPaKTUYECKON MOATOTOBKU O0y4YarouIuxcs, BHIOpaBIIUX OMpeAeaEHHbIA Npoduiib
0o0y4eHUs, B TOM YHCJI€ C IEPCIEKTUBOM MOCIEAYIONIEro MOTyYeHUs] XUMUYECKOTO
oOpa3oBaHus B opranuzanusx npodeccruonaibHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit GI'OC COO Kk mIaHUpYEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHOl  00pa30BaTEIIBHOM IPOrpaMMbl CpeaHEro oOImero oOpa3oBaHHS
u3ydeHue Tmpeamera «XUMHUS» OPUCHTHUPOBAHO TaKXKe Ha pelIeHue 3ajay



BOCIIUTAHUS M COILMAJILHOTO PAa3BHTHS OOYyYaromuxcs, Ha (GOpMUPOBAHUE Y HUX
OOIIEUHTEINIEKTYaJIbHBIX YMEHHM, YMEHHM pallMOHANU3alNK y4eOHOTO Tpyla |
0000MIEHHBIX  CIIOCOOOB  JICSITCIBHOCTH, HWMCIOIIMX  MEXIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBisomUMHA TIpeaMeTa «XUMUS» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHS
ABJISIIOTCSL  YIUIyOJN€HHbIEe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpenereHUn MOaX0I0B K OTOOPY U CTPYKTYpPHOU
OpraHu3allii COACP)KAaHUS OTHUX KYpPCOB B MPOrpaMMe IO XHMHHU 32 OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuuusax 0a3oBoro u yriayoJEHHOTO
YPOBHEW M3yUYeHUs MPEAMETA.

OcHoBy copepkanus KypcoB «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYECKas XHUMHs» COCTaBIISICT COBOKYITHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs MpeaMera. DTa cCUcTema
3HAHUM TMOJy4YaeT ONpeneIEHHOE TEOPETHUECKOe OTOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIIHI 00BEM  (PaKTOIOTHUECKOTO
MaTeprana. Tak, Ha YrIyONEHHOM YpOBHE W3YyYCHHs MpeaMeTa 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 XUMUYECKONW KHHETHKHU
U TepmoauHamuku. W3yueHue mnepuoamueckoro 3akoHa u Ilepuogmueckoit
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX TMPEACTABICHUSIX O CTPOCHHUHM aToMa. XUMHUYECKas CBS3b
OOBSACHSAETCS C TOYKH 3PCHHUS DHEPTeTHICCKUX M3MEHEHUN TIpH € 00pa30BaHUU U
pa3pyllieHnH, a TaKkKe ¢ TOYKH 3PEHHs] MEXaHHW3MOB e€ oOpazoBaHus. M3yueHue
TUTIOB ~ pEaKkiuid  JomonHseTcs  (GOpMHpPOBAHUEM  MPEACTABICHUH 00
ANEKTPOXUMUYECKUX MPOIIECCaxX M AIEKTPOIU3E PACITIaBOB M PACTBOPOB BEIIIECTB.
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 COJACpPKaHHE KYypCOB XUMHUHU
yrayOaE€HHOTO YPOBHS U3YyUYEHHUS JIJIs1 KJIIACCOB OIpPEAeIEHHOro Npouist (TJaBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JONOJHEHHM K oOlel cucreme
NPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TIpeaMeThl. Tak, HampuMmep,
B COJICp’KaHUM MpEIMeTa JJIsl KJIACCOB XUMUKO-(PU3UYECKOro npoduiis 0oJbiioe
3HaueHHWE OYIyT MMETh 3JIEMEHThl yueOHOro marepuaina mo obmei xumuu. [Ipu
U3YYCHUH TpeIMeTa B JaHHOM CiIy4yae akIeHT OyJeT cielaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUIl B XMMHUU U B (DU3UKE: aTOMHO-
MOJICKYJIsIpHast Teopusi (MOJEKYJsipHasi Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO e BpemMsa B COIEpKAHMM NpeIMeTa Uil KJIacCOoB XHMMHKO-
Oouosornueckoro npoduiis OOJIBIIUN yACIbHBIN Bec OyleT UMETh OpraHudeckas
xumusi. B 3TOM cioydae mpenocTaBisieTCs  BO3MOXHOCTh — JJisi  Oosee
OOCTOATEIBHOI'O  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBbl, B COCTaB KOTOpPOM BXOAST, K MpHUMEpPYy, TaKue
CTPYKTYPHbIE€ KOMIIOHEHTBI, KaK JUOUAbL, OENKH, YrieBOAbl, HYKJIECHHOBBIE
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 ¢dopMmupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHHS
O0IIeHay4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOT0 IPUMEHEHUS HAyUHBIX
3HaHUU H3ydYeHHe MpenMera «XHUMHs» Ha YriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C YYEOHbIMH MpEAMETaMH, BXOJAIIMMU B COCTaB
OpeIMETHbIX oOnacteil «EcTeCTBEHHO-Hay4yHbIE NpeaMeTh», «Maremarnka 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 COBPEMEHHOIO0 €CTECTBO3HAHUS, IPAaKTHYECKOM
NEATENbHOCTH YEJI0BEKA U OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
3TOM 3aJauyd Ha YIUIYOJIEHHOM YPOBHE M3YYEHHMsS NpeIMeTa Mpeanoaraet
peanu3aluio TaKuX LejeH, Kak:

e (opMHpOBaHME TMPEACTABICHUI: O MaTEPUAIBHOM €IUHCTBE MHUDA,
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, SHEPreTUUECKOW M NUILEBON 0€30MacHOCTH, B Pa3BUTHUU
MEANLMHBI, CO3IaHUH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH, B
00€ecreyeHnu palrMoOHAIBHOIO MPUPOAONOIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTYypbl YEJIOBEKa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBbIO U PUPOIHON CpenE;

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



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

dhopmMupoBaHue y 00 yJaroImXCsl OCO3HAHHOI'0O IMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUN 71 OOBACHEHUS
KJIFOYEBBIX HJIEM M MPOOJEM COBPEMEHHOW XUMHH, JJisi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
I'PAMOTHOT'O PEIICHUS TPOOIeM, CBA3aHHBIX C XUMHEH, ITPOrHO3UPOBAHUS,
aHaIM3a ¥ OIICHKM C ITO3UIIMH SKOJOIrMYECKOM 0€30IMacCHOCTH ITOCIEICTBUM
OBITOBOM W TPOU3BOJICTBEHHON MAEATEILHOCTH YEJIOBEKAa, CBA3AHHOW C
XUMUYECKUM  IIPOM3BOJICTBOM, HCIIOJIb30BaHUEM U  IepepadoTKOn
BCIIECTB;

yriyOJieHue  TMpEeACTaBICHHM O  HAydyHbIX  METOJaX  IO3HAaHUA,
HEOOXOIUMBIX [JIi TPUOOpPETEHHS] YMEHHM OpHEHTHPOBATHCS B MHUpPE
BEIIECTB U OOBSICHEHUS XHUMHUYECKHX SBJICHHH, HMECIOIINX MECTO B
MIPUPO/IE, B MPAKTUUECCKON AEATEILHOCTH U MOBCEAHEBHOM KU3HU.

B murame peammzamuy TepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMIA TEIOCTHOW CHCTEMBbI CpEIHEro oO0Iero oOpa3oBaHHS TpPHU H3YUYEHUH
npenMera «XuMUA» Ha yIIYOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
pUOOpETAIOT TaKUE LIETHU U 3a/1a4H, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TI03HABAEMOCTH SIBIICHWHA TPUPOJIBI,
YBOKEHHS K TIpOIleCCY TBOpUECTBA B O0JaCTH TEOPETUYECKUX U
MPUKJIAIHBIX HCCJIEAOBAaHUM B XUMHUH, (POPMHpPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH;

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

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIIEKTYATHHBIX M TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (POpMHUpOBaHHE Yy HHUX CO3HATEIBHOTO
OTHOIIIGHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMUIO Kak
YCIIOBHIO YCTIENTHOW MPOdeCCHOHATBHONW M OOIIECTBEHHOMN JIeATETLHOCTH,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMupoBaHHEe YMEHHMH M HAaBBIKOB Pa3yMHOTO IPHUPOJOIOIL30BAHUS,
pPa3BUTHE IKOJIOTHUECKON 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 Hezpento), B 11 kinacce — 102 vaca (3 yaca B HeJIemI0).



COILEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMHUM.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BasieHTHbIE BO3MOXXHOCTM aToMma YIJIEpOJa. XHMMHUYECKas CBS3b B
OPraHUYECKUX COCNMHEHMSX. TUIbl THOpUIM3AIMM aTOMHBIX opOuTanei
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsI3U (OOMEHHBIN M JJOHOPHO-
aKLENTOpHbIA). TUNBl NEpEeKpbIBAHMS AaTOMHBIX OpOUTaneil, ©- U T-CBS3U.
Onunapnasi, 1BOIHas U TporHas cBsi3b. CrocoObI pa3phiBa CBs3el B MOJEKYyJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOIHOM panukaine, Hykieodwmie u
anekTpodure.

Teopust crpoeHuss opraHudeckux coeauHeHnnii A.M. byrtnepoBa wu
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHUYEeCKUX COCAUHEHWH. MONeKyasIpHble U  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (GOpMyNbl pa3au4HBIX BHUAOB: pa3BEpPHYTas, COKpaulEéHHas,
ckenerHas. M3omepus. Buabl u3omepun: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpencraBinenrie o kiaccupukanuu OpraHvueckux BemlecTB. l[loHsTHe O
bynkuronanbHo rpymnmne. ['omonorus. ['omonornyeckue psapl. CucreMaruyeckast
HOoMeHKIaTypa opranudeckux coenuHeHuit (IUPAC) m TpuBManbHbIE 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, OIBITHI MO0 MPEBPAIICHUI0O OPraHUYECKUX BEIIECTB MPHU HArpEeBaHUU
(mnaBneHue, OOYrJIMBaHUE W TOPEHHE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYI
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Aunkanbl. ["'oMosorudeckuil psj aakaHoB, oOmias GopMyina, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alIKaHOB, SP -
ruOpUIn3ays aTOMHBIX opOWTanei yriepoja, o-cBsi3b. Du3mveckne CBONCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJIKaHOB: pEAKUMU 3aMEIIeHUs, H30MEpU3aluH,
JNEruApUPOBAHMS, UKIN3AlNK, TUPOn3a, KpeKuHra, ropenus. [IpencraBinenue o
MEXAHU3ME PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl NOAYyYEHUS U IPUMEHEHUE ATKAHOB.

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

Ankenbl. ["'omosiorudeckuil psii ajJikeHoB, o0miast ¢hopmylsia, HOMEHKJIATypa.
DNeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHME MOJEKY] AalKeHOB, Sp -
ruOpuan3anys aTOMHBIX oOpOuTanei yriepoja, o- U m-cBsA3u. CTpyKTypHas
reoMerpuyeckas (uuc-tpaHc-) wuzoMepus. Dusnyeckue CBONCTBAa aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMHU IMPUCOCAUHEHHUS, 3aMEIICHUS B O-IIOJIOKECHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIUPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTHU AJIEKTPOHHOI'O CTPOEHUS U XMMHUUYECKHUX CBOMCTB
CONPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenuuenune. Ilonumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psi ankuHOB, 001ast opmysa, HOMEHKIIATypa U
U30MepHsl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHUHOB, Sp-
rudpuau3anys aTOMHbIX opOuTaneil yriepona. dusmyeckue CBOWCTBA AJIKUHOB.
XUMHUYECKHE  CBOMCTBA:  PEAKUMW  NPUCOCAUHEHUS,  JTUMEpU3aluu U
TpUMepHU3aluu, okuciaeHus. Kucinorusle CBOMCTBa AIKWHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiK Ha TPOHHYIO CBA3b. CIOCOOBI OTydeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yrieBogopoasl (apensl). ['omonormueckuil psii apeHoOB,
oOmrast popMyina, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKYyJbl OeH3oma. DU3nMYecKre CBOICTBA apeHOB. XUMUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJIHOM PpAJIMKaJEe, PEaKUUU NPUCOCIUHEHUS, OKUCIECHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJbIIE HA TMPUMEpPE aJKWIbHBIX pPAIUKaIOB, KapOOKCUIHHOM,
TUAPOKCUIBHOM, aMUHO- W HUTPOTPYIIbI, aTOMOB rajgoreHoB. OcoOeHHoCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepusanus ctupoia. CrocoObl OTydeHUs U
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOJIOB.

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



MEePEroHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTHUUYECKUM), PpUGOPMUHT, MUPOJIH3.
[TponykThl nepepaboTku HEPTHU, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelleHrs TajJoreHa Ha TUIPOKCOrPYINY, HUTPOTPYyIIy, [HAHOTPYMIY,
aMmuHorpymnmy. JleiicTBue Ha TrajJOreHNpOU3BOJHBIE BOJHOIO W CHUPTOBOrO
pactBopa mi€noyu. B3zauMmopeicTBHe QUranioreHajJkaHOB C MAarHHUEM M LIHHKOM.
[Tonstue 0 METaJITIOOPTaHUYECKUX COCTMHEHUSX. Hcnons3oBanue
raJOreHIPOU3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpalICHUN:
u3y4yeHrue (PU3MUYECKUX CBOUCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IUYHBIX KiIaccoB (oOeciBedyuBaHWE OpPOMHOW WU
MOIHOW BOJIbI, pacTBOpa IEpMaHraHaTa Kajvs, B3aUMOJCHCTBUE alE€TUJICHA C
aMMUAYHBIM pacTBOpoM okcuma cepedpa(l)), kadecTBeHHOE OOHaApYy)KEHUE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3Y4YeHHE €ro CBOMCTB, O3HaKomuieHHe ¢ KosuiekiusimMu «Hedtb» u «Yromby, ¢
oOpasllaMl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U rajOT €HIPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kucsopoaconep:kanue oprannyeckue coelMHeHHS.

[Ipenenvubie omHOaTOMHBIE chUpThl. CTpoeHue MoJekyn (Ha mpuMmepe
MEeTaHoOJla M JTaHona). ['omomormueckuit psan, oOmas ¢opMyna, U30MepHs,
HOMEHKJIaTypa ©  kiaccupukanua. Dusznueckue CBONCTBA  IPEAENIbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XWMHUYECKHE CBOWCTBA: pEAaKUUMHU 3aMEIICHUs, Jeruaparaluuu, OKHUCJIEHUS,
B3aUMOJICCTBHE C  OPraHMYECKMMHU M  HEOPraHWYECKUMH  KHUCIOTaMHU.
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
XUMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTBl — OSTUJIIEHIVIMKONb WU TIULEpUH. DU3NUECKUE H
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMEIIECHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE
criupthl. [IpencraBieHue o mMexaHuU3ME peakiuil HyKIeOPUIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHuzM 4enoBeka. CrnocoObl TMOMy4YyeHUssT W TPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

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



cBoricTB (penosna. KauecTBeHHble peaknuu Ha QeHos. TokcuuHOCTh (DeHora.
CrniocoOb! monydenust v npuMenenue penona. denondpopmanpaeruinas cMoia.

KapOonunbHbie COeTMHEHHS] — albJETHJIbl U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpymnmbl. ['OMonornyeckue psijapl aabIAErua0B U KETOHOB, 00IIas
dbopmyna, uzoMepus U HOMeHKIartypa. Duzmyeckue CBOMCTBA allbJCTUIIOB U
KETOHOB. XUMHUYECKHE CBOMCTBA  ajbJE€TUJIOB W  KETOHOB:  PEaKUUH
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
Cnoco0bI moNy4eHus: ¥ MPUMEHEHUE albJETHI0B U KETOHOB.

OHOOCHOBHBIE Mpe/ebHbIe KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIIaTypa. Pu3nyeckue cBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXKITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus >TepuPUKalUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOJHOrO paauKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHOroodpasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HENPEAENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, NAJIbBMUTHHOBAsS, OJEHUHOBAS, .JUHOJEBAS,
JIUHONEeH08as KUCTOThl. CrIOCOOBI MOJIyYEHHUs U MPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxunbie 3¢upbl. ['oMmonoruueckuil psan, obmas ¢opmyna, U3oMepus u
HOMEHKJIarypa. Du3znueckue M XHMMHYECKHE CBOWCTBA: THAPOJIU3 B KHCIOW U
HIETIOYHOU Cpee.

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCJION M 1IesI09HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKU
HEIpPEAENbHBIX JKUPHBIX KUCIOT. JKUphI B IpUpoOE.

MpbL14 KaK CONM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

OOuras xapakTepucTuka yriaeBojoB. Knaccudukanus yrieBonos (MOHO-, Ju-
U ToiMcaxapujibl). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusndeckne CBONCTBAa U HaxoxjaeHue B npupoae. dorocunres.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJIETUIHOU
TPy, CIOUPTOBOE M MOJOUYHOKHCIOE OpokeHue. [IpumeHeHue TIIIOKO3BI, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakto3a. BoccTaHaBiuBarolive U HEBOCCTAHABIMBAIONIME AUcaxapuabl. ['uaponns
nucaxapunos. Haxoxaenue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxmann,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HEeUIt0I03bl.  DU3MUECKME CBOWMCTBA Kpaxmala M IEJUIIOJIO3bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: TMAPOJIU3, KAYECTBEHHAash peakius ¢ HOAOM. XUMHUYECKUE
CBOMCTBA IIEJUTIOJIO3BI: TUAPOJIU3, MoydeHue 3(upoB 1emiono3sl. [loustue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN MIENK).



DKCNEPUMEHTAIbHBIE METOJIbl W3YY€HHUSl BEIIECTB U HUX NPEBPAIICHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJA C HATPUEM,
OKHCJIEHUE ATWJIOBOIO CIHMPTAa B AJbJETHJI HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kajivsi (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha aJbJCTUibl (C THUIPOKCUIOM
muammuHcepebpa(l) u  rugpokcupom  menu(Il)), peakuus ramIepuHa ¢
ruapokcuaom Menu(ll), xumMuyeckue CBOWCTBa pacTBOpa YKCYCHOM KHCIOTBHI,
B3aUMOJICHCTBHE pacTBOpa TJIIOKO3bI ¢ rujpokcugoMm meau(ll), B3aumosnericteue
Kpaxmayia C MOJIOM, PEUICHUE SKCIEPUMEHTAIbHBIX 3a1a4 1o teMaM «CIUpThl U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Knaccudukaius aMUHOB:
anudaTUyeckue M apoMaTHYeCKue; TIEepBUYHbIE, BTOPUYHbIE M TPETUYHBIC.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBA. XMMHUYECKOE CBOWMCTBA aMn(PaTHUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJCHCTBUE NEPBUYHBIX aMHHOB 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 peakiuu Ha aHwinH. CrocoObl
MOJy4YEeHHs] M TpUMEHeHue anuparuyeckux aMuHoB. [lomydeHue aHWIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepud. OTaenbHbIEe NPEACTABUTENH Ol
AMUHOKMCJIOT: T[JIMIMH, ajnaHuH. DuU3nWyecKue CBOMCTBA  aAMHUHOKHUCIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHU, peaKIys TMOJUKOHACHCAINK, O0pa3oBaHWE TMENTHIHON CBSI3U.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak mnpupomHsie monumephl. [lepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOHCTBAa OENKOB: TUAPOJIH3, JCHATYpAaLMs,
KauyeCTBEHHBIE PEAKITUU Ha OCIKH.

DKCNEPUMEHTAIbHBIE METOJIBl M3YYEHHUS BEIIECTB W WX NPEBPAILCHUM:
pacTBOpeHHe O€lIKOB B BOJE, JeHATypalus OENKOB MpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€NKH, pelIeHHue OKCIEPUMEHTAJIbHBIX 3aJad 10 TeMaM
«A30TcoaepKalue OpPraHUYECKUE  COCAUHCHUSD» W «Pacno3znaBanue
OPTraHUYECKUX COCAUHECHUIN.

BricokoMouieKyJISIpHbIE COeINHEHMUS .

OCHOBHbBIE TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUW: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJUMEPU3ALUHU, CPEAHSAS MOJIEKYJIApHAs



macca. OCHOBHBIE METO/Abl CHUHTE3a BBICOKOMOJICKYJSAPHBIX COCAUHCHUM —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

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

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

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

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

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

Pacuérnble 3anaun.

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

MexnpenIMeTHbIE CBS3H.

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

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

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

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



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

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

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

11 KJIACC

OBIIASA N HEOPTAHUYECKAS XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX saep. XUMHUYECKHUM 3neMeHT. M3otonsl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHU U
nonypoBHU. AToMHbIe opOuTanu. Kiaccudpukanus XUuMHUYECKUX SJIEMEHTOB (S-, p-,
d-, f-snmements). PacnpeneneHue 53JIEKTPOHOB MO aTOMHBIM  OpOUTAJISIM.
DneKTpOoHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(UTypaiu HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

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

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

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

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

BemectBa  MOJIEKYJIIDHOTO ¥ HEMOJIEKYJISIDHOTO  CTpOEHHUA. THUIbI
KPUCTAINTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o mucnepcHeix cucremax. Mctunueie pactBopsl. [Ipencrasienue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas JI0JI1 BEIIECTBA B PaCTBOPE, MOJIsSIpHAsl KOHLEHTpauus. HacelenHbie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



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

Knaccudukanms XuMuueckux peakiuii B HEOPraHWYECKOW M OpraHu4YeCcKOM
XMMHU. 3aKOH COXPAaHEHHUSI MAcChl BEHIECTB; 3aKOH COXPAaHEHUS W MPEBPALICHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie d3POEKThl XUMUYECKUX PEaKIU.
TepMOXUMHUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKInu, €€ 3aBUCUMOCTh OT Pa3jIUYHbBIX (PaKTOPOB.
['omorenHbIe U rereporeHHsie peakiuu. Karanus u kataan3aTtopsl.

OGpaTtuMeblie 1 HeoOpaTUMbIEC peaklnKi. XUMHUecKkoe paBHoBecue. KoHncTaHnTta
XMMHUYECKOro paBHOBecHUs. (DakTOphl, BIMAIOMIME HA IOJOKEHUE XHUMHUYECKOIO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHIECHTPAIIMU BEIIECTB, YUYACTBYIOIINX B
peakuuu. [Tpunnun Jle [larenbe.

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

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  CTeneHp  OKUCIICHUS.
Okucnutenb W BOCCTAaHOBUTENb. [Iporecchl OKUCIEHHUS M BOCCTAHOBIICHMUS.
Baxnelimme OKUCAUTENM W BOCCTAHOBUTENU. MeTon 3JIEKTpOHHOro OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIUIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB M MX IPEBpAILCHUI:
pa3loKeHue INEepOoKCcHAa BOAOPOAAa B IPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeieHIe
Cpeabpl PacTBOPOB C MOMOIIBI0 WHJIMKATOPOB, M3YYCHHE BIMSHUS PaA3IUUYHBIX
(GakTOpOoB Ha CKOPOCTb XUMHUYECKONM pEaKIUMu M TMOJIOKEHUE XUMHYECKOTrO
paBHOBECHSL.

Heoprannyeckasi Xumusl.

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

Bonopon. Ilonydenue, ¢usnueckre M XUMUYECKHE CBOMCTBA: PEAKIUU C
METajulaMd W HEMETajulaMd, BOCCTAHOBUTENbHBIE CBOWCTBA. [WapuIbL.
TOnIMBHBIE JIIEMEHTBHI.

I'amorensl. Haxoxnenwe B mpupoje, crnocoObl MOdydeHUs, (PU3UUYECKUE U
XUMUYECKUE CBOWCTBA. ['amoreHoBomopoasl. BaxHelume KUCIOpOACOIEpKaALIUE
COEIMHEHUS TanoreHoB. JlabopaTopHble W TMPOMBIILIIEHHBIE CTIOCOOBI TOTYyUEHUS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI TOJTYYEHUS
kuciopona. duznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONydYeHUs, (uanyeckue u
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(I1V), okcun
ceprl(VI). CepHucras m cepHas KHCIOTHI M HX 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
KHCIIOTHI ¥ UX coti. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3zora
U €r0 COCIMHECHUN. A30THBIE yI00pEHUSI.

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

Yraepon, HaxoXJIeHHE B TpUpOJE. AJIIOTPOINHbIE  MOJAU(DUKALINN.
duznyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcun yriepona(ll), oxcun yranepona(IV), yrompHas kucimora u e€
coiu. AKTHBUPOBAHHBIA yroib, ajgcopOuus. DyaepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. [IpuMeHeHre MPOCThIX BEIIECTB, 0OPA30BAaHHBIX YIJIEPOJOM, U €r0
COEeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupone, CrocoObl MOMydeHHs, (U3NYECKHE U
xumuueckue cpoiictBa. Okxcun kpemuusa(IlV), xkpeMHHeBas KUCIOTa, CUIUKATHI.
[IpumeHeHue kpeMHus U ero coequHeHui. CTEKII0, €ero MoJIydeHue, BUAbl 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.

DNEeKTPOXUMHUUYECKUI psAll  HamnpsbkeHuid  MeTamuioB.  OOmme  crnocoOsbl
MOJIyYEHUS METaJJIOB: TUAPOMETAILTYPIus, MUPOMETAJTYPrusi,
anektpomeramnyprus. Ilonarue o koppos3un metamioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

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

O6mias xapakrepuctuka meramioB I[A-rpynmer Ileproguyeckoit cucTemsl
XUMHUYECKUX OAJIEMEHTOB. Maruuii u KaJblUil: moiydeHue, (U3ndeckue u
XUMUYECKUE CBOMCTBa, NMPUMEHEHHWE IMPOCThIX BEUIECTB M HX COEAUHEHUHU.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.



AJIOMUHUN: TIOTy4yeHue, (U3NYECKUe U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIECTBA M €ro coeauHeHuil. AmdoTepHble CBOWCTBa OKCHUIA U
TUIPOKCHUIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUSL.

O6miass  xapakTepucTHKa MeTauioB 1o0ouHbIX noarpynn (b-rpymnm)
[lepnoguueckon CUCTEMbI XUMUYECKUX JJIEMEHTOB.

du3nYecKrne U XMMUYECKUE CBOMCTBA XpoMa M €ro coenuHeHuil. OKCUibl U
rugpokcuasl xpoma(Il), xpoma(Ill) m xpoma(VI). Xpomarsl U auXpoMartbl, HX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHre XpoMa.

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

Ou3MYECKNe U XUMUYECKHE CBOMCTBA Kejle3a U ero coeauHeHuil. OKCuasl,
ruapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonyuenune u npuMeHeHUe Kene3a
U €ro CIUIaBOB.

®u3nyecKrne 1 XMMHYECKHE CBOMCTBA MeU U €€ coequHeHuil. [lomyyenne n
MPUMEHEHHUE MEJU U €€ COCTMHECHU .

[uuk: momydyeHue, (u3MUYeCKUe U XUMHUYECKHE CBOMCTBAa. AM{QOTEpHbIE
CBOWCTBA OKCHJIA U TUAPOKCHUIA LIUHKA, THAPOKCOKOMIUIEKCHI [IMHKA. [IpuMeHenue
IIMHKA U €T0 COCTMHEHUIL.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYE€HHUSl BEIIECTB WU HUX NPEBPAIICHUN:
u3ydeHre oO0pa3lloB HEMETaJUIOB, rOpeHue cepwl, gocdopa, xene3a, MarHus B
KUCJIOpOJE, W3YYEeHHE KOJUIeKIMM «MeTtajuibl W CIUIABBl», B3aMMOJCHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOXKHO UCIOJIL30BaHUE
BUJICOMATEpPUAJIOB), B3aUMOJICHCTBHE IIMHKA M jKejie3a C pacTBOpaMH KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATHOH BOAOPOA
U KaTHOHbl METAJUIOB, B3aWMOJICMCTBUE THUIPOKCUIOB AIOMHHUS W IIMHKA C
pacTBOpaMU KHCJIOT U LIECIOYEH, PEHICHHE HDKCIIEPUMEHTAIBHBIX 33a/1a4 10 TeMaM
«l"anorens», «Cepa u e€ coenuHeHus», «A30T U (ochop U UX COECTUHEHUS,
«MeTaibl TJIaBHBIX TOATPYII», «MeTanibl TOOOYHBIX MOATPYIII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [lonsatue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUOMNBI OpraHu3anuu XUMHUYECKOr0 IPOU3BOACTBA. [IpoMblIlLIeHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITNX BEIIECTB (HA MPUMEPE MPOM3BOJCTBA aMMHAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIIIeHHBIE CITOCOOBI MOMYYEHUSI METAVIOB U
CIUIaBOB. XMMHUUYECKOE 3arpsA3HEHHUE OKPYKAKOUIEH CpPEIbl U €ro IOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumusg © 310poBbe uenoBeka. JlekapcTtBenHble cpeactsa. [IpaBuiia
WCIIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Ponb XUMuM B pa3BUTUHN MEIULIVHEI.



XUMHST TIUIU: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIe 00aBku. Poib xumuu B
o0ecreyeHnu MUIIeBoi 0€30MaCHOCTH.

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

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

XuMUS B CENTbCKOM X03s1icTBE. OpraHuuecKue U MUHEpaIbHbIE YI00pECHMUS.

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 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUM, €CIU OJHO W3
BEIIECTB MMEET MNpHUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuM, €CIM OJHO M3 BENIECTB JAaHO B BHJAE PACTBOpPa C ONPEACIEHHOU
MAacCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JOJA W MOJSPHOMN
KOHIICHTpAallMM BEIIECTBA B PACTBOPE, JOJM BBIXOAA MPOAYKTAa PEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHnueckor xuMuu B 11 Kjacce ocyliecTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATUHN, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO6mire ecTeCTBEHHO-HAYUYHbIEC MMOHATHUS: SIBIEHUE, HAYYHBIN (haKT, TUNOTE3a,
TEOpHs, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(ukaius, MepuoIudHOCTh, HaOI0IeHN e,
U3MEPEHHE, IKCIEPUMEHT, MOJAEIb, MOAEIUPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MaKpOMHp, aTOM, DJJEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEIIECTBO, TEIIO, OO0BEM, arperaTHoe COCTOSHHUE BEIISCTBA, HJICAIBHBIA Ta3,
bu3nYecKre BETUYNHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHUs, Macca.

buonorusi: kierka, opraHu3M, 3KkocucTema, ouochepa, MeTabOIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBO/bI, HYKIIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEHIECTB U IMOTOK YHEPTUU B IKOCHUCTEMAX.

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

TexHonorus: XUMHYECKasi MPOMBILUICHHOCTh, METAJUIYPIUsl, CTPOUTEIbHBIE
MaTepHabl, CEIIbCKOXO35MCTBEHHOE MPOU3BOJACTBO, IMHUILEBAS] NPOMBIIUIEHHOCTD,
dapmareBTHUYECKAS IIPOMBIIIIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX



nmpemnaparoB, IMPOU3SBOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUAIOB, OJCKTPOHHAA
IMPOMBIIIIJICHHOCTb, HAHOTCXHOJIOI'NH

I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBUM ¢ CHCTEMHO-JEATEILHOCTHBIM IOAXOIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o01rero o0Opa30BaHHUS BBIICICHBI CJIACAYIOIIHME COCTABJISIONIME: OCO3HAHUE
00yJaIOMMUMHUCS POCCHHCKONM TPaXIAHCKOHM HMJICHTHYHOCTH, T'OTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSATEIFHOCTH U CAMOOTIPEICIICHUIO; HATMYNE MOTUBAITUU K
00Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYyYaIOIIMXCA PYKOBOJICTBOBATHCS
NPUHATBIMU B OOIIECTBE TMpaBWIAMH M HOPMAaMH TIOBEJEHHUS;, HaJIU4IUe
IIPABOCO3HAHMS, YKOJIOTHYECKOU KYJIBTYPBI; CIIOCOOHOCTh CTABUTH MU U CTPOUTH
KU3HCHHBIC TUTAHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMera «XUMHUs» OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA ITO3HABATEIbHOM M TMPAKTUYECKOW JEeATEIbHOCTH
o0ydJaromuxcs B IPoIecce peain3alui 00pa30BaTeIIbHON NI TEIHbHOCTH.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS mpenMera «XUMHUS» OTPaXKaloT
c(hOpMHPOBAHHOCTh OIbBITA ITO3HABATECILHONH M TPAKTHYCCKOW JIEITEILHOCTH
o0y4JarommMxcs B IMPOIIECCE peaTn3alud 00pa3oBaTEIbHONW NIEATEIbHOCTH, B TOM
YHCJIC B YACTH:



1) rpasKIaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYAIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEM,
YBaYKECHHUSI K 3aKOHY Y IPABONOPSAKY;

NPEACTaBICHUS O COIMAJIbHBIX HOpPMax MW MpaBUiIaX MEKIUYHOCTHBIX
OTHOIIICHHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTH IMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4EeOHBIX W TO3HABATEIHHBIX 3a/1ad, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3TUYHBIX BUJIOB YUEOHOU JAEATENBHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS

[[EHHOCTHOT'O OTHOIIEGHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJEAUIO
OTEYECTBEHHON XUMUHU;

yBaXEHHUSI K MPOIECCY TBOPYECTBA B O0JACTHM TEOPUHM U MPAKTHUECKOTO
NPWIOKEHHUS] XUMHUM, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTENBHBIX ~ HAOMIOJACHUM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  TOHUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpECa U I03HABATEIIbHBIX MOTHBOB B TIOJYYEHHU U MOCIEIYIOIIEM
aHaju3e MH(POpPMAIIMKU O MEPEIOBBIX JIOCTUKEHUSIX COBPEMEHHOW OTEUYECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS,

CIIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3AHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOpPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMII HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTIKOB;

4) gpopMuUpOBaHHS KYJIbTYPbI 310POBbS:

NOHMMaHMSI LEHHOCTEW 370poBOro U 0Oe3omacHOro oOpa3za KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOro/IeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBAaMU B OBITY,
MTOBCEHEBHOM KU3HU, B TPYJAOBOU €SI TEIbHOCTH;

NOHUMAHMSI I1[EHHOCTH TMPAaBUJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0e30MacHOro MOBEJIEHUS B CUTYALUX, YIPOKAIOIIUX 3/JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YHOTpPEOICHHUS
AJIKOr0Jisl, HAPKOTUKOB, KYPEHUS );

5) Tpy10BOr0 BOCIIUTAHMS:



KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEA0BATEIbCKOM
JeATeTbHOCTH, OOIIEeCTBEHHO TIOJIE3HOH, TBOPYECKOW ©W  APYrUX  BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHUU MPAKTUUECKUX 3ajad
COIMaIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY M3Y4YEHHUIO MPOGEeccCuil pa3IudHoro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHUH;

YBaXXECHUSI K TPYY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJI0BOH JeATeIbHOCTH,

TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIbHONH TpPaeKTOPHUU
oOpa3zoBaHus, Oymymiedl mpodeccur W peaau3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HUHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) IK0JI0TNYeCKOT0 BOCIIMTAHUSA:

AKOJIOTMUYECKH I1eJIECO00PA3HOr0 OTHOIIEHUS K MPUPOAE KaK HCTOYHUKY
CYILIECTBOBaHMUS KM3HU Ha 3eMIIE;

NOHUMAaHMS TJI00AJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHX MPOIIECCOB HA COCTOSIHUE MIPUPOTHON U COIUATILHON CPE/Ibl;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHIKEHUW XUMHH  JUISI
pelieHrs BONpOCOB PAllMOHATIBLHOTO IPUPOAONOIb30BAHMUS;

AKTUBHOTO HENPUATUA JEUCTBUM, TMPUHOCAIIUX BpPEH OKPYKAKOLIEH
MPUPOJHON cpeie, YMEHHsI IPOTHO3UPOBATH HEOJAroNpUITHBIE IKOJOTHUYECKHUE
MOCJIEICTBUS MPEAIPUHUMAEMBIX IEUCTBUI U NMPEAOTBpAIIaTh UX;

HAJIUYUSl Pa3BUTOrO SKOJOTMYECKOI0 MBIIUICHUS, YKOJIOTHYECKOU KYJIbTYpHI,
OTbITa NeSATEeNIbHOCTU AKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBATbCS MMU B TIO3HABATEIbHOW, KOMMYHHMKATUBHOM M COIMAIbHOU
NPAKTUKE, CIOCOOHOCTH U yMEHHUS AaKTUBHO TMPOTHUBOCTOSITH HJICOJIOTHH
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU ¥ OOIIECTBEHHOMN MPAKTHUKU;

NOHUMaHMs ChneluupUKd XUMHU Kak HayKd, OCO3HaHUA €€ poiu B
GbopMUPOBAaHUU PAIMOHAIHHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOIO
IpeACTaBlIeHUs 00 OKpY’KarolleM MUpEe Kak O €IUHCTBE MPUPOJBI U YelIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu MpoOJeM COXpaHCHHS
PUPOTHOT'O PABHOBECHS;

yOSKIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM JUISI  COBPEMEHHOM
UUMBWIN3ALUMHA: B €€ T'yMaHUCTUYECKON HAIMpaBICHHOCTH W BaXHOM POl B
CO37aHNM HOBOW 0a3bl MaTepUabHON KYyJIbTYphl, B PEIICHUH TJIO0ATBHBIX
npo0JjeM YCTOMYMBOTO PAa3BUTHSI UYEIOBEYECTBA — CHIPhEBOM, HHEPTETHUUECKOMH,



NUIIEBON M SKOJOTUYECKOW OE30MacHOCTH, B PA3BUTHUU MEAHIIMHBI, 00eCTICUeHUH
YCJIOBHUH YCHEIIHOTO TPyZa M SKOJIOTHYECKH KOM(POPTHOHN KU3HU KaXKIOTrO YiIeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOH TpPaMOTHOCTH: TOHHUMAaHHUS CYIIHOCTH METO/IOB
MIO3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOIb30BaTh
noJy4yaeMble 3HAHUS JJIs aHallM3a U OOBSICHEHHUS SIBICHUM OKpYXKaIOLIero Mupa M
OPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JeflaTh 00OCHOBAHHBIEC 3aKJIIOUEHHS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIONIMXCA JaHHBIX C IeNbI0 TOJTy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BATh XUMUYECKHE 3HAHUS JJid
peleHust npobieM B peajbHbIX )KU3HEHHBIX CUTYalIUsX;

MHTEpeca K IO3HAHUIO, UCCIEIOBATEIbCKON ASSITEbHOCTH;

TOTOBHOCTHU W  CHOCOOHOCTH K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHMHA MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJla B pa3iudHbIX cepax npodeccruoHaabHOU
JeATeNbHOCTH.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3ysibTaThl OCBOCHHUS MPOrPaMMBbI 110 XUMHH Ha YPOBHE
CpemHero oo01ero oopa3oBaHus BKIIOYAIOT:

3HaYUMBbIe  JUI1  (OPMHUPOBAHHUS  MHUPOBO33PEHHUS  OOYyYarONIUXCS
MEKIUCIUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINEC
IIEJIOCTHOCTh HAay4YHOH KapTUHBI MHUpAa W CHenu(UKy METOJIOB ITO3HAHUS,
UCTIOB3YEMBIX B €CTECTBEHHBIX Haykax (MaTepws, BEIIESCTBO, SHEPTHs, SBIICHUE,
IpoIecC, CUCTeMa, HayYHbIA (DAKT, MPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHs, UCCIIeIOBaHKe, HAOII0ICHUE, U3MEPCHUE, SKCIIEPUMEHT U JIPYTHUE);

yYHHUBEpCaAIbHbIC yueOHbIe NEHCTBUS (TIO3HABaTEIbHBIC, KOMMYHUKATUBHBIC,

pEryJATUBHEIE), o0ecIeYnBaroIIne dbopmupoBaHue (b yHKIIMOHATHHOM
IPaMOTHOCTH M COITUATTBHOW KOMIICTCHITMH 00yYarOIINXCSI;
CIIOCOOHOCTH 00 y4aroImxcs UCTIOJIh30BaTh OCBOGHHBIC

MEXIUCIUILIIMHAPHBIC, MUPOBO33PCHUECCKHE 3HAHHMS M YHUBEPCAJIbHBIC YUECOHBIC
JIEUCTBUSA B MMO3HABATEILHON U COLIMAIBHOM MPAKTHUKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMH W  PETyJATHBHBIMU
JICUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA
1) 6a30Bble JJOrHYecKue AeHCTBHS:



CaMOCTOSITeIbHO  (OpPMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENEeNsATh LENU MACATEIbHOCTH, 3ajaBasi MapaMmMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTAThI AEATEIBHOCTH C MMOCTABJICHHBIMU LETSAMU;

WCIIOJIb30BAaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JOTMYECKOTO MbIILUICHUS:
BBIJICJISITh XApAaKTEPHbIE MPU3HAKU TMOHATHN M YCTAHABJIMBATh UX B3aHMOCBS3b,
UCTIOJIb30BaTh COOTBETCTBYIOINIUE MOHATHS TSI OOBSICHEHUS OTJCIBHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHMS W KPUTEPUU I KJIacCU(PUKAIMK BEIIECTB U
XAMHUYECKUX PEAKIIHIA;

YCTaHABIUBaTh NPUYUHHO-CIECICTBEHHBIE CBSI3M MEXKAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pACCYXACHUS (MHIYKTUBHbIC, JEIyKTUBHBIE, IIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PacCCMAaTPUBAEMBIX
SIBJICHUSX, (DOPMYJITUPOBATH BHIBOJIBI M 3aKITFOUCHUS;

MIPUMEHSATHh B MPOLIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKHE
(3HAKOBbIE) MOJIEH, PE0OPA30BBIBATH MOJIEIbHBIEC MPECTABICHUS — XUMHUECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU
peaKkiuu — MpU PEIICHUH Y4eOHBIX MO3HABATENIbHBIX W MPAKTUUECKUX 3ajiad,
MPUMEHSTh HA3BAHHBIE MOJIEIBHBIC MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MIPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBbI€e HcCCIe0BaTEIbCKUE 1eHCTBUSI:

BJIAJIETh OCHOBAMHM METOJOB HAYYHOIO MO3HAHUSA BEHIECTB U XUMHUYECKHX
peaKLnil;

(dbopMyIHpOBaTh LIETU U 3314l UCCIIEI0BAHNUS, UCIIOIB30BATh MTOCTABICHHbBIE
U CaMOCTOSITENHHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KayeCTBE HMHCTPyMEHTa
MO3HAHUSI U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUSA U  TPOBEICHUS
YUYEHUYECKHX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIOAATh 32 XOJIOM
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (HOopMyIupoBaTh
0000111eHHs U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON paboTeE;

NpHOOPETaTh OMBIT YYEHUYECKONW HCCIIENOBATEIBCKOW W MPOEKTHOM
NESATENbHOCTU, TMPOSBISTH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIICHUS MPAKTUYECKUX 3a]ay, IPUMEHEHUIO Pa3IUYHBIX
METOJI0B O3HAHUSL.

3) paboTa ¢c nunpopMmanmeii:



OPUEHTUPOBATHCS B PANIMYHBIX HCTOYHMKAX HMHPoOpManuu (HaAy4yHO-
HOMyJIApHas JHUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE IOCOOMS,
pecypcbl MHTepHeTa), aHaau3upoBaTh MH(OOPMALMIO PA3IMYHBIX BUAOB U (HOpM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTD U
HENPOTHUBOPEUYUBOCTb;

(GopMynupoBaTh 3aMpPOChl U MPUMEHATH Pa3IUYHbIE METOMBI NPHU MOUCKE U
orbope wuHpOpMaLUU, HEOOXOAUMOW JJIsi BBIMNOJIHEHHS Y4YEOHBIX 3ajad
ONPEAEIIEHHOr O TUIIA;

OpUOOpeTaTh OMNBIT MCMOIb30BAHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JINYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  TpEACTaBICHUS
uHpopmaluu (Cxembl, rpaduKu, JuarpaMMbl, TaOJIULbI, PUCYHKHU U APYTHE);

UCNOJIb30BaTh HAay4yHbIH $3bIK B KAdeCTBE CpEACTBa IpU pabore ¢
XUMHYECKON HMH(pOpMaIMel: MpUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTeMaTUYECKUe) 3HaKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUaTypbl, HOMEHKIIATYpPY;

HCITOJIb30BAaTh 3HAKOBO-CHUMBOJMYCCKUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOil TEMBI B X0J1€ AUAIOra u/min
JTUCKYCCHH, BBICKA3bIBaTh UJIeH, (OPMYIUPOBATH CBOU MPEI0KEHUS
OTHOCHTEIIBHO BBIIIOJIHEHMS IPEIJIOKEHHON 3a1a4H;

BBICTYIIAaTh C MPE3CHTAlMECH pe3yJIbTaTOB IT03HABATEIbHOM JEATEIIbHOCTH,
TIOJTYYEHHBIX CAMOCTOSATEIHHO WM COBMECTHO CO CBEPCTHUKAMHU TIPH BBITTOJTHCHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HCCIEAOBAaHUIO CBONCTB
M3y4aeMbIX BEIIECTB, PealM3alii Y4eOHOTro MPOeKTa, U (OPMYJIHUPOBATH BHIBOJIBI
10 pe3yJibTaTaM TPOBEIEHHBIX HWCCICNOBAHWNA MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1e 00CYXJIeHUSI 1 00OMEHA MHEHUSIMU.

PeryisiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eiCTBHUA:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYILIECTBISATH CBOK I103HABATEJIBHYIO
JESATENbHOCTh, oOmpenensas €€ Lead M 3a4a4d, KOHTPOIUPOBaTh U IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpEeIaraeMblii  alrOpUTM JIEUCTBUM TpHU
BBIMIOJIHEHUN Y4YE€OHBIX U MCCIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee



3¢ dexTuBHBIN croco0 HX peueHuss ¢ Y4ETOM TOJYYEeHHMsS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CAMOAHAIN3a W
CaMOOILICHKH.

NPEJMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU Ha yTIyOJIEHHOM
YpPOBHE Ha YPOBHE CpPEAHETO OOIIero OO0pa30oBaHWsS BKIIOYAIOT CICIH(PUICCKUE
JUIsl y4eOHOro nmpeaMeTa « X UMUs HayYHbI€ 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUIN
10 OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUIO 3HAHUM, BUIIbI JESTEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHWW B PA3JIMYHBIX Yy4EeOHBIX
CUTYallUsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX ¢ XUMuen. B
IporpaMMe 10 XHUMHHU TNPEAMETHBIE PE3YJbTaThl MPEJICTABICHbI MO ToAaM
U3YYECHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTpaXkaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MECT€ M 3HAUYEHUM OPraHUYeCKOi
XUMHH B CHUCTEME E€CTECTBEHHBIX HayK M €€ pOjM B OOECHEUEHUU YCTOMYMBOIO
pa3BUTHS YEIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOIMUECKOM, SJHEPTe€TUYECKON U
NUIIEBOM 0€30MacCHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JAaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX UCTOYHUKOB SHEPIHH, B oOecrieyeHun paLMOHAJIBLHOT O
OPUPOJOINOIb30BaHMUsI, B (OPMUPOBAHUM MHPOBO33PEHUS U OOILEH KyJIbTYpbI
YeJIOBEKa, a TaKKe SKOJIOTMYECKHM OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPENE;

BJIQJICHAE  CHCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraOIIKE MTOHATHUS — XUMUUECKUN DJIEMEHT, aTOM, SIpO U JJIEKTPOHHAs
o0oyouka aroma, s-, p-, d-aToOMHBIE OpOWUTAIM, OCHOBHOE U BO30YXKAEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIsl aTOMHBIX OpOUTalel, HWOH, MOJEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUSA, XUMUUECKas CBSA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YIIIEpOAHbBIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, pagukaig, CTPYKTypHble (opmynsl (pa3BEpHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpUs CTPYKTYpHass M NPOCTPaHCTBEHHas (reoMeTpuueckKas,
ONTHUYECKAsi), H30MEPbl, T'OMOJIOTMUECKHUN Psii, TOMOJOIH, YIJIEBOIOPOAIBI,
KHCJIOPOJ- U a30TCOJAEPIKALUE OPraHUYECKUE COEAUHEHUs, MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIDHBIE COCIMHEHUs; TEOPHUM, 3aKOHBI
(mepuonunueckuii 3akon Jl. WM. MeHnpaeneeBa, Teopusi CTPOEHHUS OpPraHUYECKUX
BeniecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPaHECHHUS
U TIPEBpallCHUs] DSHEPIHMM IIPU XUMUYECKHX pEaKUMsIX), 3aKOHOMEPHOCTH,



CUMBOJIMYECKUH $I3bIK XMMHUHU, MUPOBO33PEHUECKHE 3HAHUS, JEXKAllUe B OCHOBE
NOHMMAaHUS NPUYNHHOCTH U CUCTEMHOCTH XMMHUYECKMX SIBIICHUM; MPEICTaBICHUS
0 MEXaHU3Max XWMHUYECKHX pEaKUuil, TEPMOJWHAMHYECKMX M KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPy aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30oMepHbIid 3 dexTh, opueHTtanTsl [ u Il pona);
(akTomornyeckue CBEACHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUU U OE30MacCHOM
UCTOJIb30BAaHUN BaKHEMIIUX OPraHMYEeCKUX BEIIECTB B OBITY U NPAKTHUECKOMH
NEeSATENbHOCTH  YEJIOBEeKa, OOUIMX  HAay4YHbIX NOPHUHIUNAX  XUMHUYECKOIO
IPOM3BOJICTBA (Ha MpUMEpPE MPOU3BOJCTBA METAHOJIA, TEPepadOTKU HEPTH);
c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHble NPU3HAKU IOHATHUH,
YCTAHABJIMBATh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHATHS NpHU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;
c(OpMUPOBAHHOCTb YMEHUI:

UCIIOJIb30BaTh XMMHUYECKYK) CHMBOJIMKY JUISl COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKENIETHBIX) POPMYJT OPraHMYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUS XMMHUYECKUX PEAKIMA U PACKPBIBATH UX CYLIHOCTB:
OKHUCJIUTEIBHO-BOCCTAHOBUTENIBHBIX ~ PEaKUUH  IOCPEICTBOM  COCTAaBJICHUS
AJIEKTPOHHOIO OallaHca JTUX peaklMil, peakuuii HOHHOro OOMEHa IyTéM
COCTAaBJICHMSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHHIA;

U3rOTABJIMBATh MOJEIN MOJIEKYJ OPraHUYEeCKUX BELIECTB JJI1 WIUTFOCTPALMU
UX XMMHUYECKOI'O U IPOCTPAHCTBEHHOI'O CTPOEHNS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTAHABIMBATh MPUHAIIEKHOCTh H3YUEHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBy M CTPOEHUI0 K OINPEACIEHHOMY
KJacCcy/Tpylnmne COEQUHEHWH, JaBaTb MM Ha3BaHUS [0 CHUCTEMATHUYECKOM
HomeHkiarype (IUPAC) u npuBOIUTH TPUBHAIbHBIE HAa3BAHUS MJIA OTAEIIbHBIX
IpeICTaBUTENE OPraHMYECKUX BELIECTB (3TWJIEH, alleTHIIEH, TONYOJI, TJIULEPUH,
ATUWICHIJIUKONb, (GeHoN, (QopManbIeruj, aueTaibleruj, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHasl KMCIIOTa, CTEAPUHOBAs, OJEUHOBAs, NAJIbMUTUHOBAS KHUCIIOTHI,
TJIMIUH, aJaHuH, MajiabTo3a, (PPYKTO3a, aHWINH, AUBHHUI, M30IMPEH, XJIOPOIpPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BHUJ XUMHUYECKOM CBSI3U B
OpPraHUYECKUX COCIMHEHUAX (KOBAJIEHTHAas WM MOHHAs CBA3b, OG- W T-CBA3b,
BOJOPOJHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHATH MOJOKEHHUS TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. bytiiepoBa 1t 00bsICHEHHUS 3aBUCUMOCTH CBOICTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

chOpMUPOBAHHOCTh ~ YMEHMHA  XapaKTE€pU30BaTb  COCTaB, CTPOCHUE,
¢u3znueckre M XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEH Pa3ITHUHBIX



KJIACCOB OPTaHMYECKHUX BEIECTB: aJIKAHOB, ITUKJIOAIKAHOB, aJIKCHOB, aJIKaJINCHOB,
QIKWHOB, apOMAaTUYECKUX YTJIIEBOAOPONIOB, CIUPTOB, albJETHIIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHHOKHUCIIOT, O€NKOB, YIJIEBOAOB (MOHO-, M- W TOJHCAXapuJioOB),
WLUTIOCTPUPOBATh ~ T'CHETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUi C MCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEP)KIaTh HA KOHKPETHBIX MpHUMepax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHONW CITOCOOHOCTH OPTaHUYECKUX COCTMHECHHUHA OT
KPaTHOCTH U TUIIa KOBAJICHTHOM CBA3M (G- U T-CBSI3H), B3AUMHOT'O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (He(Th, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMA O €CTeCTBEHHO-HAayYHBIX
METO/Iax MO3HAHWS — HaOJIIOICHUH, U3MEPEHUHN, MOJCITHPOBAHUH, IKCIICPUMEHTE
(peanbHOM U MBICJIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTH yYMEHUS MPUMEHSITh OCHOBHBIE orepanuu
MBICIUTEILHON AEATENTbHOCTU — aHaJIu3 M CHUHTE3, CpaBHEHHE, O00O0OIIECHUE,
CUCTEMATHU3AINIO, BBISIBJICHUE MPUYUHHO-CICICTBCHHBIX CBSI3€H — IS M3y4EHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUI;

c(hOpMHPOBAHHOCTh YMEHUH: BBISBISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUH C
MOHSTHSIMA W TIPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TOHMMAaHHUS CYIIHOCTH MAaTEepUaIbHOTO EIWHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKON XUMHUM JUisi OOBACHEHUS U
IPOrHO3UPOBAHUS SIBJICHUHN, UMEIONUX €CTECTBEHHO-HAYYHYIO TIPUPOY;

c(OpMHPOBAHHOCTh YMEHHI: TPOBOJUTH PACUETHI 10 XUMUYECKUM
dbopMynaM ¥ ypaBHCHHSIM XHMHUYECKUX PEAKIMI C MCIOIb30BAaHUEM (HU3HUCCKUX
BeIMYMH (Macca, OObEM Tra3oB, KOJMYECTBO BEIIECTBA), XapaKTEePU3YIOUIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHUYECKOMN
(bopMyBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX DJIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TIO3UIUUA  DKOJOTHYECKONM  OE30macHOCTH  TOCJHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JESATEIBLHOCTH 4YEIOBEKa, CBA3AHHOM C TmepepaboTKoM
BEIIECTB, UCIOJIB30BATh MOJYUYCHHBIC 3HAHUS JIJISl IPUHATUS TPAMOTHBIX pelIeHUuN
po0JieM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATH M TMPOBOJIWTH
XUMUYECKUH OSKCIEpPUMEHT (TIONyYeHHE W H3yYCHHWE CBOWCTB OpPTraHUYECKHX



BEIIECTB, KAYECTBEHHBIE pEAKLUMUHU YIIEBOAOPOJOB PA3NIMUHBIX KIJIACCOB M
KHCIIOPOJICOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3ajlad MO PAaclO3HAaBAHUIO OPraHMYECKUX BEUIECTB) C COOJIOJCHUEM MPABUI
Oe3omacHoro oOpamieHusi ¢ BellecTBaMU M J1A0OpaTOpPHBIM 00OpPYAOBAHHUEM,
dopMynupoBaTh 1eJib HUCCIENOBAaHUSA, MNPEACTABIATh B pa3nuyHOl ¢dopme
pe3yNbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTS;

c(hOpMHPOBAHHOCTh YMEHUIA:

coOJII01aTh MpaBUIa 3KOJIOIMYECKHU LIe1ecO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JEATENBHOCTH B LIETSAX COXPAHEHMsI CBOETO 3/I0POBbS, OKpY)Karouien
IIPUPOAHOMN CPEeAbl U JOCTHKEHUS €€ YCTOMUMBOIO Pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHYECKOrO JIEWCTBHS HA JKHUBBIE OPraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, TOHMMAs cMbIch nokasarens [TJIK;

aHAIM3UPOBATH 11€J1eCO00Pa3HOCTh NMPUMEHEHHUs] OPraHMYECKUX BEIEeCTB B
MPOMBIIIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0Jb3a;

cOPMUPOBAHHOCTh YMEHHUMN: OCYHIECTBIATH II€JICHANPABICHHBIM TOUCK
XUMHUYECKON MHPOpMALIMK B Pa3IUYHbIX UCTOUYHUKAX (Hay4yHasl U yueOHO-Hay4YHas
JUTEepaTypa, CpelicTBa MaccoBoil nHdopmanuu, UHTepHET U Apyrue), KPUTHUIECKU
aHAIM3UPOBATh XMMHUUYECKYI0 MH(MOpMaIuio, nepepadaTbiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBJIECHHON y4eOHOM 3a1aueil.

11 KIIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUSI Kypca «OOImias M HeopraHuyeckas
XUMUS OTPAXKAIOT:

c(OpMHPOBAHHOCTh TMPEJCTABICHUNA: O MAaTEpUAIbHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSIX M TMO3HABAEMOCTH SIBJICHUI NPUPOAbI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJii B 00ECNEYEHUH YCTONYMBOTO
pPa3BUTHS, B PEIMICHUH MPOOJIEM SKOJOTUYECKON, SHEPTETHUECKOW W IHIIEBOU
0€30MacHOCTH, B PA3BUTUM MEAMIMHBI, CO3JaHMHM HOBBIX MaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruu, B OOECIECUEHHM PAIMOHAIBLHOTO MPUPOJIONOJIb30BAHUS, B
dbopMUpPOBAaHUM MHPOBO33pEHUS U OOIIEH KyJIbTypbl 4YEJIOBEKa, a TakxKe
SKOJIOTUYECKM OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBbI0 WU NPUPOIHOU

cpene;
BJIQJICHUE  CHCTEMOW  XMMHYECKHX  3HAHHH, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATHS — XWMHUYECKHH JJEMEHT, aToM, SIpO aToMa,

W30TOIIBI, YIEKTPOHHAS 000JI0YKa aToMa, S-, P-, d-aToOMHBIE OpOUTaIN, OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS aToma, TuOpuaM3alvs aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIa, BaJ€HTHOCTb, DJIEKTPOOTPULIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHAsl, MOHHAs, METa/NIMYeCKas, BOJOPOJHAs),
KPUCTAJJIMYECKAs] pEIIETKa, XUMHUYECKas pPeakius, pacTBOp, DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJEKTPOIUTHYECKAsT JUCCOIMALIMS, CTENeHb JHUCCOILMAINH,



BOJOPOJHBIN TOKa3aTelb, OKHCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(deKT
XUMHUYECKON peakiiiy, CKOPOCTh XMMHUECKON peakliy, XUMUUECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHUS DJIEKTPOJUTUYECKON AUCCOUUALNM, NEPUOIUYECKUN
3akoH J[.1. MeHnneneeBa, 3aKOH COXPAaHEHUSI MACCHI BEIIECTB, 3aKOH COXPAHECHUS U
MpEBpaIEHUs SHEPTUU MPU XUMUUYECKUX PEaAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTU, CUMBOJIUYECKUN SI3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUA, JIeXKallMe B OCHOBE IMOHUMAHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XUMHUYECKUX  SIBICHUM,  COBPEMEHHBIEC
MpeACTaBIEeHUsS O CTPOCHUU BEIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJISIPHOM ~ YPOBHSX; TMPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKUX
peakiui, TEpMOJUHAMUYECKMX M  KHHETUYECKUX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHUS, 0 XMMHYECKOM PAaBHOBECHM, PACTBOpPaX M JUCIEPCHBIX CHCTEMax;
(dakTonoruuecKkue CBEIEHUsSI O CBOWCTBAaX, COCTaBe, MOJYYEHUH M O€30macHOM
UCIIOJIb30BAaHUM BXKHEHIIIUX HEOPTaHMUYECKUX BEHIECTB B OBITY W MPAKTUUYECKOM
NEATEIbHOCTA  Y€JIOBEKa, OOIMX  HAYYHbIX  NPUHIUIAX  XHMHYECKOTO
MIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHMI: BBISBISATH XapaKTEpHbIE MPU3HAKU TOHITHIMA,
YCTaHABJIMBaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBpAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOIb30BaTh XHUMHUYECKYI) CUMBOJIUKY JIJIS
coctaBieHuss GOpMYJ BEIIECTB M  yPAaBHEHHH  XMMHYECKUX  PEaKIUH,
cucremarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUSI ONPEACIISITh BAJICHTHOCTh U CTEIICHh OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX, BUJ XUMHYECKOW CBS3U (KOBaJEHTHas,
WOHHAs, MeETaJUInuecKas, BOJOPOJHAs), THUN KPUCTALINYECKON PpEIIETKU
KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJAa XMMHYECKOW CBSI3M M THUMNA KPUCTALIMYECKOM pEmETKH, OOMEHHBIM WU
JIOHOPHO-AKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTb  yYMEHUW:  KJIacCUPUIUPOBATH:  HEOPraHUYECKUE
BEIIECTBA MO0 UX COCTaBY, XUMUYECKHE PEAKIIMH O Pa3IUYHbIM MPU3HAKAM (UHCITY
U COCTaBy pearupyrouux BeIIeCTB, TEMIOBOMY 3(h(dEKTy peakiuu, U3MEHEHHUIO
CTETNIEHEH OKWCICHUS OJJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaim3aTropa |
JIPYTUe); CAaMOCTOSITEILHO BEIOMPATH OCHOBAHUS M KPUTEPUH ISl KilacCU(pUKAIUU
U3Yy4aeMbIX BEHIECTB U XUMHUYECKUX PEAKIIHIA;

c(hOpMHPOBAHHOCTh YMEHHs PACKPBIBATH CMBICH MEPUOINYECKOro 3akona Jl.
U. MenpeneeBa u J1eMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO0, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;



c(OpMHPOBAHHOCTh YMEHUH: XapakTEpU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHUYECKUX DJJIEMEHTOB I€PBOrO—YETBEPTOrO MEPHOIOB
[lepuonnueckoir  cucremsl .M.  MeHnneneeBa,  UCIONb3ys  MHOHATHUS
«QHEPreTUYECKUE YPOBHU», «IHEPTETHUUECKUE MOIYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNIN», «OCHOBHOE U BO30YXJAEHHOE HHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHYECKUX JJIEMEHTOB U HX
coequHeHUM 1o nepuogaMm u rpynmnaMm  Ilepumoamueckont cucremsr J[. .
MeHneneeBa, BaJIEHTHBIE BO3MOKHOCTH ATOMOB JJIEMEHTOB HA OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh ~YMEHUM: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOWMCTBA  BEIIECTB  PAa3JIMYHBIX  KJACCOB,  MOATBEPKIAThH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKMMH BELIECTBAMHU C
MIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

c(OpMHPOBAHHOCTh YMEHHUSI PACKpBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKUUi MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OanaHca
ATUX peakIui; peaklii MOHHOrO OOMEHa MyTEM COCTAaBJIEHUS WX MOJHBIX U
COKpalI€HHbIX  MOHHBIX  YPAaBHEHWM;  PEAKIUMWA  THUAPOJIN3A;  PEaKUHUi
KOMIUIEKCo0Opa3oBanus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUSA);

c()OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHYECKUX PEAKIMUN C Y4ETOM HUX DHEPrEeTUUECKUX XAPAKTEPUCTHUK, XapaKTEP
U3MEHEHUS CKOPOCTM XHWMHYECKOW pEaKUMH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TaK)Ke XapaKTep CMEMICHUS XUMUYECKOTO PAaBHOBECHUS 1101 BIMSTHHEM
BHEWIHUX Bo3jaeicTBuil (mpunuum Jle latense);

c(hOpMUPOBAHHOCTh yMEHHUS XapaKTEPHU30BaTh XHUMHUYECKHE PEaKIIUH,
JeXallue B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHAKa,
oOIue Hay4yHblE TPUHIMIBI XUMHYECKUX TPOU3BOJCTB; IEIECO00Pa3HOCTh
MPUMEHEHUS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHMS] COOTHOLIEHHUS PUCK-TTI0Nb3a;

c(OpMHPOBAHHOCTh BIJIAJICHUSI CUCTEMOM 3HAHMM O METO/IaX HAYYHOTO
MO3HAHUS SBJICHWA TPUPONBI — HaOMOIEeHNe, HW3MEpPEHHe, MOJACIUPOBAHUE,
AKCHEPUMEHT (peanbHbIN U MBICIICHHBIN), UCTIONB3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHHUS IPUMEHSTh 3TU 3HAHUS MPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U Il OOBSICHEHUS XHMHUYECKHX SIBIICHUH, HMMEIONIMX MECTO B MpPHUPOJE,
MPAKTUYECKOMN JEATEIIbHOCTH YEJIOBEKA U B IIOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTb YMEHHUSI BBISIBISATH B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MNOHATUAMHU U TPEACTABICHUSAMHU IAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1e€ 0OCO3HAHHOT'0 MIOHUMAHHUS MaTEPUATHLHOTO €IMHCTBA MHUPA;

c(OpMHPOBAHHOCTh YMEHUS TPOBOAWTH PACUETHI: C HCIOIH30BAHUEM
NOHATUN «MaccoBasi JOJISI BEIIECTBA B PACTBOPE» U «MOJSPHAS KOHLICHTPALUS»;



Macchl BEIeCTBA WM 00BhEMA raza Mo U3BECTHOMY KOJHUYECTBY BEIIECTBa, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TErioBoro addexra
peakiuy; 3HAYCHUS BOJOPOJHOIO TOKa3aTessi pacTBOPOB KHUCIOT M IIENIOYEH ¢
W3BECTHON CTEIMEHBIO JHMCCOIMAIMK; Macchl (00BbEMa, KOJIWYECTBA BEIIECTBA)
NPOJIyKTa PeaKIMu, €CIu OJHO M3 MCXOJHBIX BEIIECTB JJaHO B BHJIE€ pacTBopa C
onpeenéHHOM MacCOBOM 10l pacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpUMECH); NOJM BBIXOJAa TPOJAYKTAa pEaKIuHu,; OOBEMHBIX OTHOIICHHM
rasos;

c(hOpMHPOBAHHOCTh YMEHHUM: CaMOCTOSITCIIBHO TUIAHUPOBATh M TPOBOIMTH
XUMHUYECKUH  JKCIepuMeHT  (IpOBENEeHHEe  peakiMuid  HMOHHOrOo  OOMEHa,
MIOJITBEPKACHUE KAUECTBEHHOTO COCTaBa HEOPTaHMYECKUX BEIIECTB, OMpPE/ICICHIE
CpeIbl PacTBOPOB BEIIECTB C ITOMOINBIO WMHIMKATOPOB, H3YYCHHE BIIUSHHS
paznuYHBIX  (PAKTOPOB HAa  CKOPOCTh XMMHUYECKOW  pEaKIMH, pelIeHue
OKCIIEPUMEHTAJILHBIX 3afad 1o TemaMm «Meramnsy u  «Hemeramisly) ¢
coOJII0IcHuEM TpaBuil 0€30MaCHOr0 OOpalleHusl ¢ BEUIECTBAMU U J1a0OPaTOPHBIM
obopynoBanueM, GOpMyJIUpOBaTH 1E€db HCCIEAOBaHUSA, NPEACTaBISATh B
paznuyHoOi (opMe pe3yabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH HX
JIOCTOBEPHOCTH;

c(hopMUPOBAHHOCTh YMEHUI: COOJIOATh MPaBUIa MOJIb30BAHUSI XUMUYECKOU
nocynod u JabopaTOpHbIM OOOpYyIOBaHUEM, OOpalleHusi ¢ BelleCTBaMU B
COOTBETCTBUHM C HWHCTPYKIUSIMU TIO BBIMOJHEHUIO JTA0OOPATOPHBIX XUMHUYECKHX
OTIBITOB, JKOJIOTMYECKHU IEJIeCOO0pa3HOr0 TOBENCHHUS B OBITY W TPYIOBOM
NEATENHOCTU B 1IETSIX COXPAHEHMSI CBOETO 3JI0POBBS, OKPYKAIOUIEH MPUPOTHON
CpeIbl W JOCTIDKCHHS €€ YCTOMYMBOIO PAa3BHUTHs, OCO3HABAaTh OINMACHOCTh
TOKCUYECKOTO JCHCTBUSL HA >KUBBIE OPraHU3Mbl ONpPEEeIEHHBIX HEOPraHUYECKHX
BEIIECTB, MOHUMAas cMmbIch rokaszarens [IJK;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEICHANPABICHHBIA TONUCK
XUMHUYECKON MHPOPMAIMH B Pa3TUYHBIX UCTOUYHHUKAX (Hay4YHAs U ydeOHO-Hay4dHas
JUTepaTypa, CpelicTBa MaccoBoil nHdopmaiuu, UHTepHET U ApyTHe), KPUTUUECKU
aHATM3UPOBATh XUMHUYECKYIO0 MH(pOpMaIuio, mepepadarpiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NPorpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
[Ipenmer oprannueckon xumuu. Teopus
1.1 c p OHCHI/I}I op TaHUYECKUX COE HHeHI/II‘EI) A M 8 bubmorexa OK
’ P P A T https://m.eds00.ru/d69df650
byrneposa
Hroro no pazneny 8
Paspnea 2. YrieBonopoasl
21 [IpenenbHbIE YrI€BOAOPOABI — AJKAHBI, 5 bubnmoreka [JOK
' IIUKJIOAJIKAHEI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBoaopoIbl: aJKeHbI, 14 1 bubmuorexa [IOK
' alIKaJMeHBI, aTKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 A 8
POMATHYECKHE YTJICBOOPOAEI (apeHi) https://m.edso00.ru/d69d{650
24 IIpupoHbEIE HICTOYHUKH YTIIEBOAOPOIOB U UX 4 bu6nmorexa LIOK
' nepepaboTKa https://m.eds00.1u/d69df650
2.5 ["anoreHnpoun3BOHbBIE YTIIEBOIOPOAOB 4 1 bubmmorexa [IOK
’ P A yr HOPOR https://m.eds00.ru/d69df650
Hroro no pazgeny 35
Paspnen 3. Kuciiopoacoaep:kanue opraHnyecKue coeInHeHust

3.1

Cnuptel. ®enon

11

bu6nuorexa LIOK
https://m.edso00.ru/d69df650
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KapOoHunbHbIC COSTUHEHUS: aTbACTH/IBI

bu6mmorexa [IOK
2 .K . 21
3 keToHbl. KapO6oHoBbie kucimoThl. CloKHBIS https://m.cdsoo.r/d69df650
s¢upsL. XKups
bu6nuorexa LIOK
33 YIICBORH ? https://m.eds00.1u/d69df650
Uroro no pazgeny 41
Pa3nen 4. A3orconepxainue opraHnudeckue coeJHHEeHUs1
bubmuorexa [IOK
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 12 https:/m.cdsoo.ru/d69df650
Uroro no pazgeny 12
Pa3znen 5. BoicokoMoOsIeKyJIApHBbIE COeIMHECHUS
5.1 BbICOKOMOJIEKYISIPHBIE COEAUHEHUS 6 bubmorexa OK
’ yIAp & https://m.edso00.ru/d69df650
Htoro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KJIACC

KosmmnuectBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uudgposBbie
Ne n/m P Konrpoabubie | Ilpakruueckue (mupp )
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuueckne 0OCHOBBI XUMHH
Crtpoenue atoma. [lepuognyeckuii 3aKoH
but6mmoreka [IOK
1.1 n Ilepnonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemeHnToB JI. 1. Menneneena
1o Ctpoenue BemiectBa. MHOrooOpasue 1 ) bubnuotexa [IOK
’ BEILIECTB https://m.edsoo.ru/2dd5724
bu6mmoreka [IOK
1.3 X 19 1 3
HMITHECIHE peaiiii https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 39
Paznen 2. Heopranuveckasi xumus
but6mmoreka [IOK
2.1 H 31 1 3
OMETAILITH! https://m.edsoo.ru/2dd57f24
bubmuorexa [IOK
2.2 M 2 1 2
CTaJLIBL 3 https://m.edsoo.ru/2dd5724
Hroro no paszaeny 54
Pasznen 3. Xumus v :Ku3Hb
31 MeTobl TO3HAHUS B XUMUM. XUMUS U 9 bubmuorexa [IOK
' KH3Hb https://m.edsoo.ru/2dd5724
HUtoro no pazneny 9
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OBIIEE KOJIMYECTBO YACOB II1O ITPOTPAMME 102 4 8

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHULUMNAJIbBHOE ABTOHOMHOE OBLLIEEOBPA3OBATEJIbHOE 23.09.24 10:57 (MSK) Ceptudukat AAC2F8AF317F2318DADF82C6B8A92A17
YYPEXXAEHUE TOPOJA KAJIMHUHIPAA CPEAHAA

OBLLEOBPA30BATEJIbHASA LLUKOJIA N2 56, Konomuew, AnekcaHap

Bnagnmuposuy, [npexkTtop




