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MNOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma o XMMUHU Ha YPOBHE CpEAHEro oluiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpedbOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTelbHON porpaMMbl CpEeIHEro o01ero
obpazoBanusa(POIl COO), npencraBieHHbIx B DefepanbHOM TOCYIapCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qenepalvy, peaqu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TookeHH «CTparerud pa3BUTHS BocnuTaHus B Poccuiickoi
Oepepanuu Ha nepuoa 1o 2025 ropa» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHS HAa YpOBHE YIIyOJEHHOIO HW3Y4Y€HUs 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yyenne mpeamera, peammsyemMoe B yCIOBUAX aud(epeHInpoBaHHOTO,
npoduiabHOro oOydeHMs, MpU3BaHO oOecrneunTh o0He00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMIYCKHUKOB IIKOJIbI, HEOOXOAMMYIO IS
azanTalyyi UX K OBICTPO MEHSIOIIUMCS YCJIOBHSIM KU3HH B COLIMYME, a TaKxKe IS
OpOAOJKEHUsT OOY4YEeHHs] B OpraHu3auusax NpoecCHuOHAIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISICTCS OJHOW U3 IPUOPUTETHBIX JUCIUILINH.

B nporpaMmme mno XuMuM Ha3zHaueHuEe ImpeameTa «XUMUS» TOIydaer
NOApOOHYI0  MHTEPNPETAlMI0O B  COOTBETCTBMM C  OCHOBOIOJIArarolUMU
nonoxenusimu  GI'OC COO o B3aUMOOOYCIIOBICHHOCTU IIeJI€H, COAep:KaHus,
pe3ynbTaToB OOyYeHHs M TPeOOBAaHMH K YPOBHIO TMOATOTOBKH BBIIMYCKHUKOB.
CBUIECTENHECTBOM TOMY SIBJISIFOTCS CJIEIYIOUIME BBIMOJHSIEMBIE MPOrpaMMOM IO
XUMUU QYHKIIAN:

o uHPOPMALMOHHO-METOJMYECKAs], peadu3alusi KOTOpoil olecreynBaer
MOJIyYeHHE NPEJICTABICHUs O MeNAX, COAepKaHWHU, OOIIeH cTpaTeruu
o0y4YeHHMsI, BOCTIUTAHUS U Pa3BUTHS 00YUaIOUIUXCS CPEACTBAMU IIPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO PO uis;

e OpraHU3alMOHHO-TUIAHUPYIOLLAs, KOTOpas pen1ycMaTpUBaET
OIpe/ielIeHHEe: TMPUHLUIOB CTPYKTYpUPOBAHUS U TOCIIENOBATEIbHOCTU
U3y4eHHUs y4eOHOro marepuaina, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0I0B K (hOPMHUPOBAHHUIO COAEPIKATEITBbHON OCHOBBI
KOHTPOJISI M OLEHKH O0pa3oBaTENbHBIX JOCTHKEHHUU OOy4yarolUXcs B
paMKax HWTOroBOM arrecTalid B (OpME €IUHOr0 TOCYJapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Tporpamma aJis yriyOaEHHOTO U3YUEHUS XUMUH:



e YCTAaHABJIMBAECT MHBAPUAHTHOE NPEAMETHOE COJAEp)KaHHE, 00s3aTeIbHOE
JUISL W3Y4YEHUS B paMKax OTACNIbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacrpefenieHue W CTPYKTYpUPOBAaHHWE €ro IO KJaccaM, OCHOBHBIM
CoJiepKaTeIbHbIM JIUHUSIM/pa3fiefiaM Kypca;

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

e TMpeayiaraeT TMPUMEPHYIO TIOCIEOBATEIbHOCTh HW3Y4YEHUS y4eOHOTO
Marepuaga ¢ Y4ETOM JIOTUKM MOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETALUIO eI U 3a]a4 U3YYEHUs MpeaMeTa
Ha yrIIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MIPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHMs, COJEPKATENbHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHOM
IPOrpPaMMBbl CpEeIHETOo o011ero o0Opa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TaKXKE€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-MIO3HABaTENbHBIX  ACHCTBUN  0OOydaromierocs IO OCBOEHHIO
COJIEp KaHMsI TIPEeMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B MPOrpaMMe MO XUMHUU MPEAyCMOTpEeHa
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€TCs BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOW COCTaBIISIOIICH,
KOTOpasi JIOJKHA OMPEACNISIThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduss 00yyeHusl.

B coorBercTBUM ¢ KoHUeNTyadbHbIMH TodoxeHusmMu PIrOC COO o
Ha3HAYEHWW TIPEIMETOB 0a30BOr0 M yriayOJ€HHOTO YpPOBHEH B CHCTEME
muddepeHITMpoBaHHOTO OOyYEHHSI HAa ypPOBHE CPEIHEr0 OOMIero oO0pa3oBaHUS
XUMHUSI Ha YpOBHE YIJYOJEHHOrO U3Yy4YEHHUs HampaBlIieH Ha peaju3aluio
NPEEeMCTBEHHOCTH €  MOCIEAYIOUIUM  JTAaloOM  MOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHUs B paMKaxXx M3Y4YEHUs CIHEHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX UCIUIUIMH B By3aX U OpPraHU3alMsaX CPEIHEr0 MpodecCuOHaTLHOTO
oOpa3zoBaHus. B 9Toll cBsI3M M3ydeHHUE MpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HAa  paclIUpeHue W  yriayOJeHue TEOpPEeTUYECKOH U
MPaKTUYECKON MOATOTOBKU O0Yy4YaronIuXcsi, BHIOpaBIINX OMPEACIEHHBIN TPOPuiIbh
o0y4eHUs, B TOM YHCJIE€ C IEPCIEKTUBOM MOCIEAYIONIEro MOIyYeHUsI XUMUYECKOTO
oOpa3oBaHus B opranuzanusx npodeccruonaibHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit GI'OC COO k mIaHUpyeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHOl  00pa30BaTEIIPHOM IMPOrpaMMbl CpeaHero oOlmero oOpa3oBaHUs
u3ydeHue Tmpeamera «XUMHUS» OPUEHTHUPOBAHO TaKKe Ha pelIeHue 3aaay



BOCIIUTAHUS M COILMAJILHOTO PAa3BHTHS OOYyYaromuxcs, Ha (GOpMUPOBAHUE Y HUX
OOIIEUHTEINIEKTYaJIbHBIX YMEHHM, YMEHHIM pallMOHATU3alNK y4eOHOTO Tpyla |
0000IIEHHBIX  CIOCOOOB  JICSITCIIBHOCTH, HWMCIOIMIMX  MEXKIUCIUILUIMHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

CocTaBisomUMHA TIpeaMeTa «XUMUS» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHS
ABJISIIOTCSL  YIUIyOJN€HHbIEe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHun moaxoa0oB K 0TOOPY U CTPYKTYPHOM
OpraHW3allid COACPKAaHUS STHUX KYpPCOB B MPOrpaMMe IO XUMHU 32 OCHOBY
npuHAThHl nojoxkeHuss ®I'OC COO o paznuuusax 0a3oBoro u yriayoJEHHOTO
YPOBHEW M3yUYeHUs MPEAMETA.

OcHoBYy copepxkanusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYECKas XHUMHS» COCTaBIISICT COBOKYITHOCTHh TPEIMETHBIX 3HAHMU U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs MpeaMera. DTa cCUcTema
3HAHUM TMOJy4YaeT ONpeneIEHHOE TEOPETHUECKOe OTOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIIHI 00BEM  (PaKTOIOTHUECKOTO
Marepuana. Tak, Ha yriyOJ€HHOM YypOBHE HU3Y4YEHUsI NpeaMeTa obOecredyeHa
BO3MOKHOCTh 3HAUUTEIBHOTO YBENUWYEHUS O0BbEMA 3HAHUH O XUMHYECKUX
AJIEeMEHTaX U CBOMCTBAaX UX COCAWHEHUN HAa OCHOBE PACIIMPEHUS U yriayOieHUs
NIPEICTABIICHU O CTPOCHHH BEIIECTBA, XUMUYECKON CBS3U W 3aKOHOMEPHOCTSX
NIPOTEKAHMS PEAKIUi, paCCMAaTPUBAEMBIX C TOYKH 3PCHHSI XUMHUYECKOW KUHETHKU
U TepmoauHamuku. W3yueHue mnepuoamueckoro 3akoHa u Ilepuogmueckoit
CUCTEMBI ~ XHMHYECKHMX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX TMPEACTABICHUSIX O CTPOCHUM aToMa. XUMHUYECKas CBS3b
OOBSCHSETCS C TOYKH 3PCHUS YHEPTreTUISCKUX M3MEHECHHUI TP e€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe ¢ TOYKH 3PEHHs] MEXaHHW3MOB e€ oOpazoBanHus. M3yueHue
TUTIOB ~ pEaKkiuid  JomonHseTcs  (GOpMHpPOBAHUEM  MPEACTABICHUH 00
ANMEKTPOXUMHUIECKUX MPOIIECCaxX M AIEKTPOIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kypce opraHmyeckod XMMUU NPHU PACCMOTPEHUM PEAKIIMOHHON CIIOCOOHOCTH
COCJIMHEHUI ynelnsieTca 0co00e BHUMaHKE BompocaM 00 AJIEKTPOHHBIX dddekrax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIni.

Ocoboe 3HaueHWE WMEEeT TO, YTO Ha COJACPKAHHE KYpPCOB XHUMHH
yrayOaE€HHOTO YPOBHS U3YYEHHMSI 1JIL KIACCOB ONpeAenEHHOro npoduis (TJ1aBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JOMOJHEHHH K oOIel cucreme
NIPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TpeaMeThl. Tak, HampuMmep,
B COJICp)KaHUM MPEIMeTa JJIsl KJIACCOB XUMHUKO-(U3UYECKOro npoduiis OoJbIIoe
3HaueHUEe OYJIyT MMETh 3JIEeMEHThl yueOHOro marepuaina no obmei xumuu. [Ipu
U3Y4YCHUH TpeIMeTa B JAaHHOM CiIy4yae akIeHT OyJeT cielaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUIl B XMMHUU U B (DU3UKE: aTOMHO-
MOJICKYJIsIpHast Teopusi (MOJIEKyJsipHas TeOopus B (PU3MKE), 3aKOHBI COXpPaHEHUS



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

B TO e BpemMsa B COIEpKAHUM NpeIMeTa Uil KJIacCOB XHMMHKO-
Ounonornyeckoro nmpoduiis OONbIIMKA yAEIbHbIA BeC OyIeT MMETh OpraHuyecKas
xumusi. B »3TOM cioydae mpeaocTaBise€TCs  BO3MOXHOCTh g Oonee
OOCTOATEIBHOI'O  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOrMYECKON CHUCTEMBbl, B COCTaB KOTOpPOM BXOAST, K MpHUMEpPYy, TaKHue
CTPYKTYPHbIE€ KOMIIOHEHTBI, KaK JUOUAbL, OENKH, YrieBOAbl, HYKJIECHHOBBIE
KUCHOTHl U Apyrue. [Ipm 3TOM 3HaHUA O COCTaBE M CBOMCTBaxX MpeACTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM [UJIi W3YyYEHHS
CYIIHOCTH TPOIECCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢dopMmupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHHS
O0I1€Hay4YHbIX METO/I0B [TO3HAHUS U OIbITa MPAKTUYECKOr0 MPUMEHEHUS HayYHBIX
3HaHUU H3ydYeHHe MpenMera «XHUMHs» Ha YriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C YYEOHbIMH MpEAMETaMH, BXOJAIIMMU B COCTaB
OpeIMETHbIX oOnacteil «EcTecTBEHHO-Hay4yHbIE NpeaMeThl», «Marematuka u
uHpopMaTuKa» U «Pycckuil A3bIK U TUTEpATYypa.

[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 XUMHUU Kak o00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATENbHOCTH YEJI0BEKA U OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE M3YyYEHHs] NpeIMeTa Mpeanoaraet
peanu3aluio TaKuX LejeH, Kak:

e (opMHpOBaHME TMPEACTABICHUI: O MaTEpUAIBHOM €IMHCTBE MUDPA,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBIEHUI MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Benyllell poau B oOecrneyeHuun
YCTOMYMBOI'O  pa3BUTHs  YEJIOBEYECTBA: B  PEIIEHUU  IpoOsieM
HKOJIOTMYECKOM, SHEPreTUYECKON M MUILEBOM 0€30IacHOCTH, B Pa3BUTHUU
MEANLMHBI, CO3IaHUH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH, B
00€ecreyeHnu palrMoOHAIBHOIO MPUPOAONOIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTYypbl YEJIOBEKa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOUIEHHS K CBOEMY 3/J0POBbIO U MPUPOJHON CpELE;

e OCBOCHME CHCTEMBI 3HAHWM, JIEKAIMUX B OCHOBE XUMHYECKOU
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
NOHATUH, 3aKOHOB W TEOPUM XUMHUHU, COBPEMEHHBIX NPEICTABICHUNA O
CTPOEHMM BELIECTBA HA pPa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAQJAMOJEKYJISIPHOM, O  TEPMOJAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX pPEaAKIUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOpaX M AUCIEPCHBIX CUCTEMaxX, 00 00IIMX
Hay4YHBIX IIPUHIMIIAX XUMHUYECKOTO MMPOU3BOJICTBA;

dhopmMupoBaHue y 00 yJaroImXCsl OCO3HAHHOT'O IMOHUMAaHHS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHUMHUYECKMX 3HAHUU i1 OOBICHEHUS
KJIFOUEBBIX MJIEM W MpOoOJEM COBPEMEHHOW XUMHH, JJisl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
I'PAMOTHOT'O PEIICHUS TPOOIeM, CBA3aHHBIX C XUMHEH, ITPOrHO3UPOBAHUS,
aHaJIN3a U OLCHKHU C MO3UIMH DKOJIOTMYECKON 0€30IIaCHOCTH MOCIIEACTBHI
OBITOBOM W TPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa, CBA3AHHOW C
XUMUYECKUM  IIPOM3BOJICTBOM, HCIIOJIb30BaHUEM U  IepepadoTKOn
BEIIECTB;

yriyOJieHue  TMpEeACTaBICHHM O  HAydyHbIX  METOJaX  IO3HAaHUA,
HEOOXOIUMBIX Il TPUOOpPETEHHUS YMEHUM OPUEHTHUPOBATHCS B MHUpPE
BEIIECTB U OOBSICHEHUS XUMHUUYECKHX SBJICHHH, HMEIOIINX MECTO B
MIpUPOE, B MPAKTUUYECKOU IESITEILHOCTH U ITIOBCEIHEBHOM KU3HHU.

B murame peammzamuy TepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMIA TEIOCTHONW CHCTEMbI CPEIHEro oO0Iero oOpa3oBaHMs TMPH W3YYCHUU
npenMera «XuMUA» Ha yIIYOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
NpUOOpETAIOT TaKUE LIETHN U 3a/1a4H, KaK:

BOCIIMTaHUE YOEXKIEHHOCTH B II03HABAEMOCTH SIBIICHUH IPUPOIBI,
YB@KEHHUS K IMIPOILECCY TBOPYECTBA B OO0JACTH TEOPETHYECKHX U
IPUKJIAJAHBIX HMCCIICOBAHUNA B XHMHH, (DOPMUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYCHHMIO M IIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CaMOBOCIIMTAHHIO  Ha  OCHOBE  YCBOGHHS
00111eUeIOBEYECKHUX IIEHHOCTEM;

pa3BUTHE IMO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX U TBOPUYCCKUX
CIOCOOHOCTEH OO0yJaronuxcs, (GOpMHpOBAaHHE y HHX CO3HATEIBHOIO
OTHOIIEHUS K CaMOOOPa30BaHHIO M HEMPEPHIBHOMY O00Opa30oBaHHIO Kak
YCIIOBHUIO YCIEITHON MPO(heCCHOHATLHOM M 00IIECTBEHHOHN e TEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M IOTPEOHOCTH B
3JI0pOBOM 00pa3e KH3HH;

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

OO1mee 9nCIIO YacoB, MPEAYCMOTPEHHBIX NIl M3yUEHUSI XUMUU Ha YTrITyOJIEHHOM
YpOBHE cpenHero obimiero obpasoBanusi, cocrapiser 204 dacoB: B 10 kimacce —
102 gaca (3 yaca B Hezpento), B 11 kinacce — 102 vaca (3 yaca B HeJIemI0).



COILEPKAHUE OBYYEHUA
10 KIIACC

OPI'AHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYeCKON XMMUHM.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BasieHTHbIE BO3MOXXHOCTM aToMma YIJIEpOJa. XHMMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl THOpUAM3AIMM aTOMHBIX OpOuTanen
yriepoaa. MexaHu3Mbl 0Opa3oBaHUsI KOBAJICHTHOU CBsI3U (OOMEHHBIN U IOHOPHO-
aKLENTOpHbIA). TUNBl NEpEeKpbIBAHMS aTOMHBIX OpOUTaneil, ©- W T-CBS3U.
OpunapHasi, ABOMHas U TpoilHas cBsi3b. CrocoObl pa3pbiBa CBA3E€H B MOJIEKYJax
opranudeckux BemecTB. [loHsiThe 0 CcBOOOMHOM panukaie, Hykiaeodwmie u
anekTpodure.

Teopust crpoeHuss opraHudeckux coeauHeHuii A.M. byrmnepoBa wu
COBPEMEHHBIE TIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeNMHEHUH. MonekyaspHble U CTPYKTypHbIE  (OPMYIIBI.
CtpykTypHble (GOpMyNbl pa3aU4HBIX BUAOB: pa3BEpPHYTas, COKpaulEéHHas,
ckenerHas. M3omepus. Buabl u3omepun: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
OnexTpoHHbIE APPEKThl B MOJIEKYJIaX OpraHMYECKUX COCAMHEHUN (MHAYKTUBHBIH
U ME30MEpHBIN 3 (HEKTHI).

[IpeacraBnenne o KilacCUpUKALMK OpraHuyeckux BewiecTB. llonsTue o
bynkuronanbHo rpymnmne. ['omonorus. ['omonornyeckue psapl. CucreMaruyeckast
HOMeHKIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OTJIENbHBIX MTPEICTABUTEIIECH.

Oco0OeHHOCTH W KJaccu(duKanus OpraHuYecKux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUHA B OPTaHUYECKON XHUMUMU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BELIECTB M HUX IPEBpaIlCHMIA:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, OMbITHl IO TMPEBPALIEHUIO OPraHUYECKUX BEILIECTB MPU HArPEBAHUU
(mnaBneHue, OOYIJIMBAaHWE M TOPEHHE), KOHCTPYUPOBAHHME MOJIENEH MOJIEKYJ
OpPraHUYECKHUX BEILECTB.

YrieBoaopoasl.

Ankanbl. 'oMmonoruueckuii psijy ankaHoB, ooOmas Gopmyiia, HOMEHKIATypa H
M30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHOB, SP°-
ruOpUaU3aus aTOMHBIX opOWTanel yriepoja, o-cBsi3b. Du3mveckne CBONCTBA
AJIKaHOB.



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

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

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

AusnikeHbl. ["'oMoOJIOTHYECKHUI psii aJIKEHOB, 001Ias (opmysia, HOMEHKIIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYl alKEeHOB, SP’-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoga, o- U m-cBsi3u. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @OU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOCAUHEHHUS, 3aMEMICHUS B O-TIOJIOKECHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius agkaaueHoB (CONpsKEHHbIC, U30JIUPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTHU AJIEKTPOHHOI'O CTPOEHUS U XMMHUUYECKHUX CBOMCTB
CONPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenuuenune. Ilommumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psj alkuHOB, 001as ¢popMyina, HOMEHKIATypa U
U30MepUsl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKWHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneit yriepona. dusmyeckue CBOWCTBA AJIKWHOB.
XUMHUYECKHE  CBOMCTBA:  PEAKUMW  NPUCOCAUHEHUS,  JTUMEpU3aluu U
TpUMEpHU3alUH, OKUCIEHUA. KUCIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiK Ha TPOHHYIO CBA3b. CIOCOOBI OTydeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBojaopoasl (apenbl). ['omonormyeckuid psii apeHOB,
oOmrast popMyia, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJEKyJbl OeH3ona. DuU3MYeCKUE CBOMCTBA apeHOB. XHMHUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OpPUEHTUPYIOIIEM JEHUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKWIbHBIX pPAJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- WM HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHoCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepuzanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOIOB.

[Tpupoansiii ra3. [lomytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslit yronp U npoaykTsl ero nepepadorku. CrnocoObl nepepadboTku HeQTu:



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

I'enernueckas CBsI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTJIEBOOPO/IOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelIeHusT TajJoreHa Ha TUIPOKCOTPYINY, HUTPOrPYINNy, I[MAHOTPYIIILY,
amuHorpynmy. JlelicTBME€ Ha TaJOreHIPOM3BOAHBIE BOJHOIO W CIMPTOBOTO
pactBopa ménoun. BzauMoaelcTBUE IUrajioreHaJKaHOB C MarHUEeM M IIMHKOM.
[TonsTue 0 METAJUIOOPTaHUYECKUX COCUHECHUSX. Hcnonb3oBanue
raJOreHIIPOU3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHHKE W TPU CHHTE3E
OPTraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYE€HHUS BEHIECTB W HMX IPEBpAILCHUI:
u3y4yeHrue (PU3MUYECKUX CBOUCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakIuii yrieBOoJAOpPOAOB Pa3IMYHBIX KJIacCoB (oOeciBeurBaHUE OpPOMHON WU
WOJHON BOJIbI, pacTBOpa IE€pMaHraHaTa Kajusi, B3aUMOJICHCTBUE alleTWJIEHA C
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKCHHE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
W3y4eHHE €ro CBOWMCTB, O3HaKOMJIeHHE C KojuleknusMu «Hedtb» u «Yromby, C
oOpasmaMu IuUTacTMacc, KaydyKOB HM PE3WHBI, MOJCIUPOBAHHE MOJIEKYJ
YTJIEBOJIOPOJIOB U raJOT €HIPOU3BOAHBIX YIIE€BOAOPOIOB.

Kuciaopoaconep:xaiye opranHn4ecKue coeTuHeHus.

[IpenensHbie omgHOoaTOMHBIE CcnUpTH. CTpoeHHME MOJeKyl (Ha MpuUMepe
METaHOJla W dTaHona). ['omonorumueckuit psm, obmas Qopmyna, u3zoMepwus,
HOMEHKJIaTypa ©  kiaccudukanua. Duznueckue CBONCTBA  IPEACNIbHBIX
OJIHOATOMHBIX CIUPTOB. BoopoaHbie CBSI3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XUMHUYECKUE CBOMCTBA: pEaKIMK 3aMENICHMs, JIeTUJpaTtalid, OKHUCJIECHUS,
B3aUMOJICICTBME C  OpPraHUYECKMMH U  HEOPraHWYECKUMHM  KHCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrnocoObl MOMYyYEeHHS M NPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

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

MHOroaToMHbI€ CIUPTHI — STWICHIVIMKOAb W TriulepuH. Ddusznueckue u
XMMHYECKHE CBOMCTBA: PEAKIIMHU 3aMEILICHHUs, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHMYECKUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peakldsd Ha MHOTOAaTOMHBIE
criupthl. [IpencraBienue o MexaHU3ME peakiuil HYKIeO(QUIBHOrO 3aMEIleHUS.
JletictBe Ha opranu3M dYenoBeka. CrocoObl TMOJy4YeHUS W TNPUMEHEHHUE
MHOT'0OaTOMHBIX CITUPTOB.

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



cBorictB (enosa. KauectBeHHble peakumuu Ha (eHon. TokcuyHOCTh (eHoa.
CrniocoObl monrydenust v npuMenenue penona. denonpopManbaeruinas cMoa.

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

OIHOOCHOBHBIE TMpe/eIbHbIe KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BomopomHbIe CBS3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
OcoOEHHOCTH CBOMCTB MYpaBbUHOM KHUCIOTHL. [lOHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHOrooopasue kapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencrtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJIbMUTHHOBAS, OJEUHOBAs, .JUHOJEBAS,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

XKupsl. Ctpoenue, puU3nNUecKue U XMMUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCJION M 1IesI09HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKU
HEIpEeAEIbHBIX JKUPHBIX KACIOT. JKupsl B pupoze.

MpbL14 KaK CONM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

OO6mras xapakTepucTuka yriaeBoaoB. Kinaccudukarus yrieBogoB (MOHO-, TH-
U rnojucaxapuabl). MoHOcaxapuzbl: TJIOK03a, (pPYKTO3a, ramsakro3a, pubosa,
ne3okcupu6o3a. dusnueckue CBOMCTBA U HaxOXkaeHHe B npupoae. DoTocuHTes.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYACTHEM CIIMPTOBBIX U aJIbJIETUIHON
TPy, CIOUPTOBOE M MOJOUYHOKHCIOE OpokeHue. [IpumeHeHue TIIIOKO3BI, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakTo3a. BoccraHaBnuBaromye U HEBOCCTaHABIMBAKOLIKUE aucaxapuasl. ['uaponus
nucaxapunos. Haxoxaenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmann,
IVIMKOTEH W 1ewnono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOT€Ha |
HEeUIt0I03bl.  PU3MUECKUME CBOMCTBA Kpaxmana M LEJUI0I03bl. XHUMHUYECKHUE
CBOMCTBA KpaxMaJsia: THAPOJINA3, KAYECTBEHHAs] PEaKkuus C MOAOM. XHMHUYECKHE
CBOMCTBA IIEJUTIOJIO3BI: TUAPOIU3, MoMydeHrue 3(upoB 1emtono3sl. [lousTtue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHONA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIMPTA B AJIBJETH]l HA PACKAIIEHHOW MEIHOW MPOBOJOKE,
OKHCIIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kajivsi (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEpPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeTUAbl (C THIAPOKCUIOM
muammuncepebpa(l) u  rugpokcupom  menu(ll)), peakuus ramiepuHa ¢
ruapokcuaom Menu(ll), xumMuuyeckue CBOICTBa pacTBOpa YKCYCHOM KHCIOTBHI,
B3aUMOJICHCTBHE pacTBOpa TJIIOKO3bI ¢ rujgpokcugoM meau(ll), B3aumonericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1mo TeMaMm «CrhupThl U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A30TCoAep:Kalue OpraHnvecKue coeInHeHN .

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

AHWIMH — TpPEACTaBUTE]Ib aMUHOB apomaTudeckoro psana. CrTpoeHue
aHuiauHa. B3anMHOeE BiMsHUE TPYIN aTOMOB B MOJIeKyJsie aHuiInHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4eHHs] M TNpUMEHEeHHe anudaruyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTPOOEH30A.

Amunokucnorel. HomeHnknarypa u uzomepus. OTAeNbHbIE TPEACTABUTENN O
AMUHOKHUCJIOT: TJIMIIMH, ajaHuH. @Ou3nuecKkue CBOWCTBA aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT KaKk aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHU, peaKIys TMOJUKOHICHCAINA, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak mpuponaHble moauMmepsl. IlepBuyHas, BTOpUYHAs U TPETUYHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBOHCTBa OENKOB: THUAPOJIH3, JCHATYpAaIHs,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

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

BricokoMoieKyIsIpHbIE COCUHEHMS .

OCHOBHBIE TOHATUS XUMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINU, CPEAHSS MOJICKYIISIpHAs



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

[Tonumepubie Matepuansl. I[lnacTMacchl (NONMATHIECH, TMOJIUIIPOIUIIEH,
NOJIMBUHUIIXJIOPU, TOJUCTUPOJ, MOJIMMETUIMETAKpWIAT, MNOJUKApOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

DacToOMepHI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4qyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AIEKTPOIPOBOIAIINE TTOIUMEPHI, OMOpa3IaraeMble TOTUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl M3YyUYEHHS BEIIECTB W MX NPEBpallCHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKoB, pEIlEHHE ODKCIEePUMEHTANIbHBIX 3aJau 1o Teme «Pacro3HaBanue
MJIaCTMACC U BOJIOKOH.

PacuérHnbie 3anaumn.

Haxoxnenue MosekynsipHOH QOopMysbl OpPraHHMYECKOro COEAMHEHHS 10
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, HaXOXKICHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs Mo Macce (00BEMY)
MPOJIYKTOB CTOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOMYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHMUYECKOrO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYEHHUSI, OMpPEACIICHUE JIOJU BBIXOJa MPOAYKTa pPEaKIUU OT TEOPETUUECKHU
BO3MO>KHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanus MexxnpeaMeTHbIX CBSI3€M MPU U3YYEHUH OPTAHUYECKOW XMMHU B
10 kmacce OCyIIECTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSATHH, Tak M TOHSITHH, NPUHATBIX B OTHAEIbHBIX MpPeaMETax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SIBICHNE, HAYIHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJlIW3, CHUHTE3, Kiaccudukamus, HaONIOJEHUE, H3MEPEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

dusznka: Marepus, aroM, DOJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM, AarperaTHoe COCTOSTHUE
BEIeCTBa, (DU3MYECKUE BEJIUYMHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, SHEPrus,
Mmacca.

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



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

['eorpadus: mone3Hbie UCKOMaeMble, TOTUTUBO.

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

11 KJIACC

OBIIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sjaep. XuMHuueckuil anement. M3oronel. CtpoeHue
AJICKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHMCJIA. DHEPreTHYECKHE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudpukanusa XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dIIEKTPOHOB TIO AaTOMHBIM — OpPOHTAJISIM.
DJIeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB MEPBOI0—UETBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(MUTYpAIIUU HOHOB.
DIIEKTPOOTPHUIATEIIBHOCTD.

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

XuMudeckash CBs3b. BHAbl XUMHWYECKONH CBSI3M: KOBaJICHTHasl, HOHHAas,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBINA. DHEprusd U JjiuHa cBA3u. [[osipHOCT, HAIPABJICHHOCTh U
HACBHIIIAEMOCTh KOBAJEHTHOW CBs3U. KparHeie cBsizu. BomoponHas CBA3b.
MexMoneKyIsIpHbIE B3aUMOJICUCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOKHOCTHM aTOMOB. C(CBSA3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COeTUMHEHUN
3JIEMEHTOB BTOPOTO TIEpHOa).

[IpencrapiieHre 0 KOMIUIEKCHBIX coeMHEHUsX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILUTIEKCOOOpa3oBaTeib, JIMIaHAbl. 3HAUY€HHE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsATHE O KOOPIMHALIMOHHON XUMUHU.

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

[Tonstue o nucnepcHeix cucrtemax. Mctunueie pactBopsl. [Ipencrasienue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas JI0JI1 BEILIECTBA B PACTBOPE, MOJISIpPHAsA KOHILIEHTpauus. HacelleHHbie u
HEHACBIIIEHHBIEC PACTBOPBI, PACTBOPUMOCTb. KpHcTamioruaparsl.



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

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

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

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

Onekrponutuyeckass guccouuanusi. CuibHble W cjaOble 3JIEKTPOJIMUTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
nienounas. Bomopoausiii mokazarens (PH) pactBopa. I'uaponus comeit. Peakiuu
MOHHOTO 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 H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3lioKEHHWE TEPOKCHAAa BOJAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, MOJENU
KPUCTAINTMYECKUX PEIIETOK, TPOBEJICHUE PEeaKIMii HOHHOTO 0OMEHA, OTpeeieHIe
cpenbl PacTBOPOB C TMOMOIIBI WHJIUKATOPOB, HM3Y4YEHUE BIMSHUS Pa3IUUHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM pEaKIMU M TOJIOKEHUE XUMHYECKOTrO
PaBHOBECHSI.

Heoprannyeckasi Xumusl.

[Tonoxxenne HemertamioB B Ilepuoanyeckoil cuUCTEME XHUMHUYECKHUX
anemeHtoB J[.M. MeHnpeneeBa u 0cOOEHHOCTH CTpoeHusl ux atomoB. duznueckue
CBOMCTBA HEMETAJIOB. AJLIOTPOIHS HEMETAJIIOB (Ha MpUMEPE KHUCIOPOJA, CEPHI,
docdopa u yrieposa).

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

lNanorensl. Haxoxnaenue B mpupoje, crnocoObl MojydeHus, (husnyeckue u
XUMUYECKUE CBOWCTBA. ['amoreHoBomopoabl. BaxkHelme KUCIOpOACOIepKaIIIe
COEJIMHEHUS TayoreHoB. JlabopaTopHbie W TPOMBIILUIEHHBIE CTIOCOOBI TIOTYyYEHUS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopoa, o3oH. JlaGopatopHble W MPOMBIIUICHHBIE CIOCOOBI TOTYYEHUSI
kuciopona. duznueckue U XUMMUYECKUE CBOWCTBA M MPUMEHEHHUE KHUCIOPOAa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONydYeHUs, (uanyeckue u
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(VI). CepHucras m cepHas KHCIOTHI M HMX coid. 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 coyi. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpumMeHneHue a3zora
U €ro COCIMHEHUN. A30THBIE Y10OpEHUSI.

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

Yraepon, HaxoXIeHHE B TOpUpOJE. AJIIOTPOIHbIE  MOAUDUKAIIMH.
duznyeckrue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcun yriepona(ll), oxkcun yranepona(lV), yrompHas kucimora u e€
conu. AKTHUBUPOBAHHBIA yroyb, ajgcopOuusd. DymnepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. [IpuMeHeHne MPOCThIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOJOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupome, CrocoObl MOMydeHHs, (U3NYECKHE U
xumuueckue cporctBa. Oxcun kpemuusA(lV), kpeMHUEBas KHUCIOTA, CUIJIMKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKs0, €ero mojiydeHue, BUIbl CTEKIIA.

[Tonoxxenne MeraoB B Ilepuoandeckoli cUCTEME XUMHYECKUX SJIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
¢dusnueckne cBoWcTBa MeTaoB. [IprMeHEHHEe METa/uioB B OBITY M TEXHHKE.
CmuiaBel METANIIOB.

DNEKTPOXUMHUUYECKUN psJl  HampsokeHuid  MmeTtamioB.  OOmme  crocoOsbl
MOJIyYEHUS METaJJIOB: TUAPOMETAILTYPIus, MUPOMETAJTYPrusi,
anektpomeramnyprus. Ilonarue o koppo3un MetamioB. CrocoObl 3allUThl OT
KOPpPO3UHU.

O6mras xapakrepuctuka metamioB |A-rpynmel [lepuonnueckoii cuCTEMBI
XUMUYECKUX 7dJieMeHTOB. Harpuii wu kanuii: nomnydeHue, ¢GU3UYECKHE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAUHEHUM.

O6mias xapakrepuctuka meraioB |IA-rpynmer I[leprogudyeckoit cucTemsl
XUMHUYECKUX ODJIEMEHTOB. Maruuii W KaJblMidi: TonydeHue, (undeckue u
XUMUYECKUE CBOMCTBa, NMPUMEHEHHWE IMPOCThIX BEUIECTB M HX COEAUHEHUHU.
XKécTkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJIOMUHUN: TIOTy4yeHue, (U3NYECKUe U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIECTBA M €ro coeauHeHuil. AmdoTepHble CBOWCTBa OKCHUIA U
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

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

du3nYecKrne U XMMUYECKUE CBOMCTBA XpoMa M €ro coenuHeHuil. OKCUibl U
runpokcuasl xpoma(ll), xpoma(lll) n xpoma(VI). XpomaTsl U JUXpOMATHI, KX
OKHCIUTENbHbIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

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

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

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

[uuk: momydeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBAa. AMQOTEpHbIE
CBOWMCTBA OKCHJIa U THUJIPOKCH]IA [IMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [I[puMenenue
IIMHKA U €T0 COCTMHEHUIL.

OKCIEpUMEHTAIbHBIE METOJIbI M3YyUYECHHUS BEIIECTB W MX IPEBpaILCHU:
u3ydeHre oO0pa3lloB HEMETaJUIOB, rOpeHue cepwl, gocdopa, xene3a, MarHus B
KHCIIOpPOJie, H3y4YeHUE KoJUleKIuu «MeTamibl W CIUIaBbl», B3aUMOJEHCTBUE
HICJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOYKHO HCIIOJIL30BaHUE
BUJICOMATEpPUAJIOB), B3aUMOJICHCTBHE IIMHKA M jKejie3a C pacTBOpaMH KHUCJIOT U
HIEJI0YEN, KAYECTBEHHBIE PEAKIIMM HA HEOPraHMYECKUE aHUOHBI, KATHOH BOAOPOJA
U KaTUOHBI METAJUIOB, B3aUMOJAECHCTBUE THAPOKCUIOB ATIOMUHUS M IMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pEelIeHrEe SKCIEPUMEHTANBHBIX 3a/lad 10 TeMaM
«[anorens», «Cepa u e€ coenuHeHus», «A30T U (ochop U UX COCTUHEHUS,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [lonsatue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUIHNBI OpraHu3aluu XUMHUYECKOro IPOU3BOACTBA. [IpoMbliliieHHbIE
CrocoObl MONYYEHHUSI BaXXHEUIIIUX BEIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKA,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIIIEHHBIE CITOCOOBI MOMYYEHUS METAVIOB U
CIUIaBOB. XMMHUUYECKOE 3arpsA3HEHHUE OKPYKAKOUIEH CpPEIbl U €ro IOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumusg © 310poBbe uenoBeka. JlekapcTtBenHble cpeactsa. [IpaBuiia
UCITI0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



XUMHST TIUIU: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIe 00aBku. Poib xumuu B
o0ecrieyeHnu MUIIeBOi 0e30MaCHOCTH.

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 KOJIIMYECTBY
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 [JIOJA W MOJSPHOMN
KOHIICHTpAallMM BEIIECTBA B PACTBOPE, JOJM BBIXOAA MPOAYKTAa PEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEeOprannueckor xuMuu B 11 Kjacce ocyliecTBISETCS Yepe3 HCIOJb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATUHN, IPUHATHIX B OT/ACJIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LUKJIA.

OO6mire ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(ukaius, MepuoIudHOCTh, HaOI0IeHN e,
U3MEPEHHE, IKCIEPUMEHT, MOJAEIb, MOAEIUPOBAHUE.

®usuka: Marepus, MHUKPOMHp, MAKpPOMHpP, AaTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUUECKNUI YPOBEHD,
BEIIECTBO, TEIIO, OO0BEM, arperaTHoe COCTOSHHUE BEIISCTBA, HJICAIBHBIA Ta3,
bu3nYecKre BETUYNHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHUs, Macca.

buonorusi: kierka, opraHu3M, 3KkocucTema, ouochepa, MeTadOIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOIbI, HYKIIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEHIECTB U IMOTOK YIHEPTUU B SIKOCHUCTEMAX.

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

TexHonorus: XUMU4YecKass IPOMBINUIEHHOCTh, METALUTYPIUsS, CTPOUTEIbHBIE
MaTepHabl, CEIIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAs MPOMBIIUIEHHOCT,
dbapmarieBTHYECKAS MPOMBIIIEHHOCTb, IPOU3BOJICTBO KOCMETUYECKHUX



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



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA YTJIVBJIIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBETCTBUM € CHCTEMHO-IESITEILHOCTHBIM MOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUSI MpeaMeTa «XHMHUsS» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloMMHUCA POCCHUHCKOW TPaKIAHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEAECICHNUIO; HAIMYNE MOTUBAIIUHU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOImMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWIAMU U HOPMaMU TOBEJCHHUS; HaJIU4yue
MIPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH IIEJIU U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

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

JIM4yHOCTHBIE pE3yJabTaThl OCBOCHHUSA TIIpeaMeTa «XUMHUS»  OTPa)KaroT
c(hOpMHUPOBAHHOCTH OIIBITA ITO3HABATEIIbHOM M TPAKTHYECKOW JIEATEIHLHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpa:xaIaHCKOro BOCIIUTAHUS .

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB M 00sI3aHHOCTEH,
YBAKEHUSA K 3aKOHY W MPABOIOPSJIKY;

MPEJACTABICHUSI O COIMAJIbHBIX HOpPMax M TMPaBUIAX MEKIMYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

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

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

2) IaTPUOTUYECKOTO BOCIIUTAHMS

IIECHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY UM HAYYHOMY HAcCIICIHIO
OTE€UYECTBEHHON XMMUH;

YBaXXEHUSI K TMPOLecCCY TBOpUECTBA B 00JIACTH TEOPUM M MPAKTUUYECKOTO
MPUIOKEHUSI XWMHUH, OCO3HAHUSI TOTO, 4YTO JaHHbIE HAYKHM €CTh pE3yJIbTar
JUTMTEIBHBIX ~ HAOMIOJCHUN, KPOIOTJIMBBIX  JIKCIIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca M TII03HABATEIbHBIX MOTHBOB B IMOJYYEHUH M TOCIEAYIOIIEM
aHayin3e MHQOpMAaIMKU O MEPEAOBbIX JOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOM
XUMUUY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 TIOBE/ICHHUS;

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

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHIIEH C
NO3ULMI HPABCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
IOCTYIIKOB;

4) popMuUpoOBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUsl LEHHOCTEH 370poBOro H 0Oe€30macHOro obpas3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3NYECKOMY U
NICUXHYECKOMY 3/I0POBBIO;

coOmtoieHuss TpaBui O€30MacHOro oOpalieHusi C BeEllecTBaMU B OBITY,
IIOBCEHEBHOM JKU3HU, B TPYAOBOU JEATENBHOCTH;

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

OCO3HAHMS TOCIEACTBUN M HENPHUATUS BPEAHBIX NPHUBBIYEK (YHIOTpPEOJICHHS
QJIKOT0JI5, HAPKOTUKOB, KypEHHUS);

5) Tpy10BOr0 BOCIUTAHMS:

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

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

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

YBaXEHUS K TPYLY, JIIOIAM TPYya U PE3YJIbTaTaM TPYIOBOM AESITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHAMBUIYAJIbHOW TPAEKTOPUHU
obpas3oBanus, Oynymeld mnpodeccun U peanu3aluu COOCTBEHHBIX >KM3HEHHBIX
IUIAHOB C Y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

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

NOHMMaHUs TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COILIUATBHOU CPEbI;



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

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

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

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPAKTUKH;

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

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHMHHM U1  COBPEMEHHOMU
UUBUWJIM3AIMHA:. B €€ TYMAaHUCTUYECKOM HANpPaBIEHHOCTH W BaXHOM pOJIM B
CO3JJaHMM HOBOW 0a3bl MaTepuaIbHOH KYJIBTYPhl, B PEUICHUH TJ00AIBHBIX
po0JIeM YCTOMYMBOrO pPa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTrETHUYECKOM,
MUIIEBOM U IKOJIOTUYECKONU 0€30MacHOCTH, B PA3BUTUHM MEAUIIMHBI, 00eCTICYeHUN
YCJIOBUHM YCTEIIHOTO TPYJa U HKOJOTMUECKH KOM(POPTHON KU3HU KaKJIOTO 4jieHa
0O0I1IECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTU: TOHUMAHUSA CYIIHOCTH METOJ0B
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh
noJiydyaeMble 3HaHUS IS aHaIu3a U OOBSICHEHMS SBJICHUM OKPYXKAOIIEro MUpa U
MPOUCXOAIINX B HEM U3MEHEHHUH, yMEHUS JIeJlaTh 00OCHOBAaHHbBIC 3aKIIOUCHHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONUXCS JaHHBIX C IMEThI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CITIOCOOHOCTH CaMOCTOSITEIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

WHTEpECca K MO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

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

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



METAIIPEAMETHBIE PE3YJ/IbTATDBI

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

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

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

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

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

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

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE JelCTBUSA

1) 0a30BbIe JIOTHYECKHUE IeiiCTBHS:

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

OTIpEACNATh 1ETU JeATEIBHOCTH, 3aJaBas TapaMmMeTpbl W KPUTEPHH UX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTHU C MOCTABIIEHHBIMU LENISIMU;

UCIIOJIb30BaTh TPU OCBOCHUU 3HAHUN NPHUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIICTIATh XapaKTePHbIE MPU3HAKWA TIOHATHH W YCTAHABIIMBATh WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHS TSI OOBSICHEHUS OTICIBHBIX (PAKTOB U
SIBJICHUU;

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

YCTaHABJIMBATh TMPUIUHHO-CICACTBEHHBIC CBS3W MEXKIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JEIyKTUBHBIE, IIO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUMS B PacCMaTPUBACMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITFOUCHUS;

NPUMEHSAThH B MPOIIECCE MO3HAHUS UCIOIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPEOOPA30BBHIBATH MOJICTBHBIC MPECTABICHUS — XUMHYCCKUIT
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakluuu — TMpU PEUIeHUH Y4YEOHBIX MO3HABATENbHBIX M MPAKTHUYECKUX 3ajiad,
NPUMEHATh Ha3BaHHBIE MOJIENIbHBIE MPECTABICHUS JJI BBISBICHUS XapaKTEPHBIX
NPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKUX pEaKLUi.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOrO MO3HAHMUS BEIIECTB U XUMHYECKUX
peaKIui;

(dopMyIupOBaTh LENH U 33]Ja4H UCCIIEI0BAaHUS, UCIIOIb30BAaTh MOCTABICHHBIE
U CaMOCTOSTENbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KauyecTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI JJis1 (POPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIAJ€Th HAaBBIKAMHM CaMOCTOSITEIBHOIO IUJIAHUPOBAHMS W IPOBEICHHUS
YUYEHUYECKHX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENbHO IPOTrHO3UPOBATh €ro pe3ynbTar, (HpopMyaupoBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOICIIAHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM MCCIEIOBATEIbCKOM U MPOEKTHOM
JESTENbHOCTH, MPOSIBISATH CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY
IOUCKY METOJOB pEUICHUs] MNPAKTHUYECKUX 3a/]ay, MNPUMEHEHHUIO pPa3IMYHBIX
METOJI0B MTO3HAHUS.

3) pa6ora c nundopmaunueii:

OPUEHTUPOBATHCS B PANTMYHBIX HCTOYHHMKAX HWHPOpMauu (HAy4YHO-
NOMyJspHAsl JIUTEPATypa XHMHYECKOIO COJAEpXKaHUsSA, CIPABOYHBIE IOCOOMS,
pecypcbl MIHTepHeTa), aHaau3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (QopM
Ipe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUYUBOCTb;

(GopMynupOBaTh 3aMpPOChl U MPUMEHATH PA3IMYHbIE METOMABI MPHU MOUCKE U
orobope wuHPOpMANHMK, HEOOXOMMMOW [T  BBITIOJHEHUS Y4eOHBIX 3aaad
OTpeAeEHHOrO TUIIA;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX [IOUCKOBBIX CUCTEM;

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

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeAcTBa IpU pabore ¢
XUMUYECKON MH(pOpMaLMeil: NPUMEHATh MEXIpeAMETHbIE ((U3MUecKue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, aOOpeBHATYphl, HOMEHKIIATYPY;

HCITIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAITIAIHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC y‘lEﬁHLIe HEﬁCTBHﬂ:



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

BBICTYIIaTh C IIPE3CHTALIMEH PE3YJIbTATOB IMO3HABATEIBHOM IEATEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO WIIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIIIOJHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, Peai3alii Y4eOHOro MPOeKTa, U (OPMYIUPOBATH BHIBOJIbI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXXJICHUSI 1 00OMEHA MHCHHSIMU.

PeryisiTuBHbIC YHHBepCaJbHbIe YUeOHbIE 1eliCTBUSA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBISATH CBOKO I103HABATEJIBHYIO
NEeATENbHOCTh, ONpelensas €€ Lead W 3aJadd, KOHTPOJIMpPOBaTh U IIO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeIaraéMblii  alrTOPUTM  JIEUCTBUM TIPHU
BBINIOJITHEHUM YYE€OHBIX M UCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIN crmoco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKHUX PEAKLUAX;

OCYIIECTBIIATh CAMOKOHTPOJIb JEATEIBHOCTM HAa OCHOBE CaMOaHalu3a Hu
CaMOOIICHKH.

IMPEJMETHBIE PE3YJBbTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHUS MPOTPAMMBI 110 XUMHUH Ha YriyOJIEHHOM
YpPOBHE HAa YPOBHE CpEAHETO OOIIero 0O0pa3oBaHUs BKIIOYAIOT CICIH(PUICCKUE
JUIsl y4eOHOro MpeaMeTa «XUMUs» HaydHbIC 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUM
110 OCBOCHMIO, MHTEPIPETAIIMA U MPeoOpa30OBaHUI0 3HAHWM, BUJIBI JEITEIHBHOCTH
10 TIOJIYYEHHUIO HOBOT'O 3HAHWS W NMPUMEHCHHMIO 3HAHWM B Pa3JIMUYHBIX YICOHBIX
CUTYallUsIX, a TAKXKE B PEATbHBIX JKU3HEHHBIX CUTyallusX, CBSI3aHHBIX C XUMueil. B
IporpaMme 110 XUMHHU IIPEIMETHBIE PE3YJbTaThl NPEACTABIEHbI MO TOJaM
V3Y4YECHHUS.

10 KVIACC

[IpenMeTHble pe3ynabTaTbl OCBOECHHS Kypca «OpraHuyeckass XUMHSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTb MPEACTABICHUN: O MECTE€ M 3HAUYCHUU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poju B 00ECIEeYEeHUU yCTOWYHUBOIO
Pa3BUTHS YETIOBEYECTBA B PEIICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTETHUECKONU U



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

BJIAJICHUE  CUCTEMOW  XHMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIUe MOHATUS — XMMUYECKUM AJIEMEHT, aTOM, SJIPO U DJICKTPOHHAS
o0Ooyouka aroma, S-, P-, d-aToMHBIE OpOMTAIM, OCHOBHOE W BO3OYXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIMsl AaTOMHBIX OpOUTalel, HWOH, MOJeKyJa,
BAJICHTHOCTb, JICKTPOOTPHUIIATEILHOCTD, CTEIIEHh OKUCICHMS, XUMUYECKasi CBA3b,
MOJTb, MOJISIPHAS. Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIA CKEIET, (YHKIIMOHAThHAS
Tpylna, pajaudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOIOPOIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OpPTraHUYEeCKUE COEAWHECHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuognueckuii 3akoH J[. WM. MenzgeneeBa, Teopusi CTpPOEHHS OPraHUYECKHUX
BeliecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEeBpallleHusT HHEPrUM TMPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHUS, JICKAIIUE B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH; MPEACTABICHUS
0 MeXaHW3MaX XUMHMYECKHX PpEaKIHM, TEPMOAMHAMHUYECKUX M KHUHETUYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKAHHUs, O B3aMMHOM BIIUSIHUW aTOMOB U TPYIII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me3oMepHbIid 3 dexTol, opueHTtanTsl | u Il pona);
(aKTOJIOTMYECKUE CBEJEHUSI O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH M OE€30MacCHOM
WCIIOJIb30BAHUN BAKHEHIIIMX OPraHMYECKMX BEIIECTB B OBITY M MPAKTHYECKOU
NEATENTbHOCTA  Y€JIOBEKa, OOIMMX  HAayYHbIX  NOPUHIUIAX  XUMHUYECKOTO
IPOU3BO/JICTBA (HAa MPUMEPE MPOU3BOACTBA METAHOJIA, TIepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBJISATH XapaKTEPHBIC NMPU3HAKU TTOHSTHMH,
yCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATHUS MPHU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOopMHUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIUKY JJIsI COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) POPMYJT OpraHUUYECKUX
BEIIECTB;

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



W3rOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JIS WILTFOCTPAIlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOT O CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHHUI: yCTaHABIMBATH MPUHAJICKHOCTh H3YyUYECHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOU
Homenkinarype (IUPAC) u mpuBoAWTh TpUBUAIbHBIE HA3BaHUS [JISI OTICIBbHBIX
peACTaBUTENIC OpPraHMYECKUX BEUIECTB (3TWIIEH, alleTWIEH, TONYOJ], TIUIEPHH,
STUJICHTJIMKONb, (PeHoJ, QopMalibAerul, areTadblerui, aieToH, MypaBbUHAas
KHCJIOTA, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICMHOBAs, MAJTbMUTUHOBASI KUCJIOTHI,
[JIMIIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U3OIPEH, XJIOPOMIPEH,
CTUPOJI U JIPYyTHUE);

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

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranuyeckux Beniects A. M. bytiepoBa fis1 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOECHUS,

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKre M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJKAHOB, LIMKJIOAIKAHOB, AJIKEHOB, aJIKa/IUEHOB,
AJKWHOB, apOMAaTHUYECKHUX YIJIEBOJOPOAOB, CIOUPTOB, AalbICTHIOB, KETOHOB,
KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YIJEBOJOB (MOHO-, JIU- W TOJHCAXapHJIOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XWUMHUECKHUX PEAKLIHMI C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHONW CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KpPaTHOCTH U THIIa KOBAJIEHTHOM CBS3U (G- U T-CBSI3H), B3AUMHOT'O BIUSHUS ATOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

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

c(hOpMUPOBAHHOCTh BJIQJCHUSI CUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
MeToAaxX IMO3HaHUsI — HAOJIIOJACHUHU, U3MEPEHUH, MOJECIUPOBAHUU, YKCIIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTH yYMEHUS MIPUMEHSITh OCHOBHBIE orepanuu
MBICIIUTEIFHON JIESITEIbHOCTH — aHalWu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



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

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHHUH C
MOHSITUSIMU W TIPEJCTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MAaTepUaJbHOTO EIWHCTBA MHpA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHMS IO OPTraHUYECKON XUMHUH sl OOBIACHEHUS U
IPOrHO3UPOBAHUS SBJICHUHN, UMEIONUX €CTECTBEHHO-HAYYHYIO TIPUPOY;

c(OPMHPOBAHHOCTh YMEHHH: TIPOBOJIUTH PACUETHI 10 XUMHUYECKHM
dbopMynaM ¥ ypaBHCHHSIM XHMHUYECKUX PEAKIMI C MCIOIb30BAaHUEM (HU3HUCCKUX
BeIMYMH (Macca, OObEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKICHUIO XUMHUYECKOU
(GbopMyIBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKHUX D3JIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3UIMH  SKOJIOTMYECKOW  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTA UEJIOBEKAa, CBA3aHHOW C MepepadoTKOU
BEIIECTB, UCIOJIH30BATh MOJYUYEHHbIC 3HAHUS JIJISl PUHATHUS TPAMOTHBIX pelIeHui
po0JIeM B CUTYaIlUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TUTAHUPOBATh M TPOBOIHTH
XUMHUYECKUN OSKCIEpUMEHT (TIONyYCHHE W W3YyYCHHE CBOWCTB OPTraHMYECKHUX
BEIIECTB, KAYECTBEHHBIC pPEAKIHUHU YIIEBOJAOPOJOB PA3IMUYHBIX KIJIACCOB W
KHUCIIOPOJICOJICPIKAIUX OPTaHMYECKUX BEIIECTB, PEIICHUE 3KCIEePUMEHTATBHBIX
3a/la4 IO PACIO3HABAHUIO OPraHUYECKUX BELIECTB) C COOJIIOACHUEM MPaBUI
O0e3omacHoro oOpamieHusi ¢ BeUIeCTBaMU M J1a0OpaTopHbIM 000pYIOBaHUEM,
dbopMynupoBaTh 1elib HUCCIENOBAaHUSA, MPEACTABIATh B pa3nuyHOi ¢dopme
PE3yNbTaThl SKCTIEPUMEHTA, aHATM3UPOBATh U OIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUI:

COOJII0JIaTh MpaBHJIa SKOJIOITMYECKH 11e1eCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBOM JEATEIHHOCTH B LIETSX COXPAHEHMsI CBOETO 3/I0POBbS, OKpYKaromen
IPUPOTHON CPEMBI U JOCTHKEHUS €€ yCTOWIMBOTO PA3BUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JIEUCTBHS Ha JKHUBBIC OPTaHU3MBI
omnpeAenEHHbIX OPraHMYEeCKUX BEIECTB, MOHUMAas cMbIch nmoka3arens [TK;

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

c(OpMHPOBAHHOCTh YMEHHUM: OCYIICCTBIIATH IIEICHANPABICHHBINH TTOUCK
XUMHUYECKON MHGOpMAIIMK B PA3IUYHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpecTBa MaccoBoit nHdopmaruu, UHTepHET U ApyTrue), KPUTHIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTaBJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHUS Kypca «OOmass M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHMU MOPUPOIbI, O MECTE€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJii B 00ECNEeYeHUH YCTONYMBOTO
pPa3BUTHS, B DPEIICHHH MPOOJIEM DSKOJOTUYECKON, SHEPTeTUUECKOW W THIINEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
UCTOYHUKOB DHEPrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOINOIL30BAHUS, B
dbopMUpPOBAaHUM MHPOBO33pEHUS U OOIIEH KyJIbTypbl 4YEJIOBEKa, a TakxKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3J0POBbI0 M IPUPOIHOU
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHMM, KOTOpas  BKIJIIOYAET:
OCHOBOMOJIAralIINe MOHATUS — XUMUYECKHIl DJIIEMEHT, aToM, SApO aroma,
U30TOIIBI, AJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOHTAIH, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHUA AaTOMa, TUOpUIM3alMs aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHCIICHHUS,
XUMUYECKasi CBA3b (KOBAaJICHTHAsl, MOHHAS, METa/NIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKass PEIETKA, XUMHUYECKasl peaklus, pacTBOpP, SICKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJEKTPOJIUTHYECKAS JUCCOLMALMS, CTENEHb JUCCOLUAIUH,
BOJIOPOJIHBIN  MOKa3aTelb, OKHUCIHUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(P(dEKT
XMMHYECKOW PEAKLIHNH, CKOPOCTh XUMHUECKOW PEAKIIUU, XUMUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUsl ICKTPOJIUTHUYECKON TUCCOIMUAIINM, TEPUOIHUECCKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHECHUS U
NPEBPALICHUS SHEPTUU MPHU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUUN SI3BIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUWA, JIeKAIIME B OCHOBE MOHUMAHUSA
NPUYMHHOCTH W CHCTEMHOCTHM  XUMUYECKUX  SIBJICHUW;  COBPEMEHHBIEC
NPEACTABICHUS O CTPOEHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJEKYJISIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHUA O MEXaHU3MaX XUMHYECKHUX
peaKkuuii, TEPMOJAMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSAX  MX
IPOTEKAaHUsI, 0 XMMHYECKOM PABHOBECHM, PACTBOpPaX M IUCIIEPCHBIX CHCTEMAX;
(dakToNOrHYecKue CBEIECHUSI O CBOWCTBAaX, COCTaBe, MOJYYCHHUH M O€30macHOM
UCIIOJIb30BAHUU BAXKHEUIIINX HEOPTraHMYECKUX BEIIECTB B OBITY W MPaKTHUYECKOU
NEATETbHOCTU  YeJOBEKa, OOIMX  HAay4YHbIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI: BBISBIATH XapaKTEepHbIC MPU3HAKK TMOHSITHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHITHUS NPH
OMMCAHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPACHUI;



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

c(hOpMHPOBAHHOCTh YMEHHUS ONPEIEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XUMHYECKOW CBs3U (KOBaJEHTHAs,
WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), THUN KPUCTALINYECKON PpEIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJA XMMHYECKOW CBSI3M U THMNA KPUCTALIMYECKON pemeéTkd, OOMEHHBIA U
JOHOPHO-aKIENTOPHBIM MEXaHU3MBbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

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

c(hOpMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICH MEPUONYECKOro 3akoHa Jl.
N. MenpaeneeBa u J€EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHMHYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOrO IMEPHUOIOB
[Tepunonnueckoit  cucremsl  J[.MI.  MeHneneeBa,  UCNONb3ys  IOHSTHUA
(QHEPreTUYCCKHE YPOBHM», «HEPTCTUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE M BO30YXKJAEHHOE HIHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS! CBOWCTB XMUMHYECKHUX AJIEMEHTOB U HX
coenvMHeHnd 1o nepuogaM wu rpynnam [lepuomnueckoin cucremsr [ N.
MeHieneeBa, BaJI€HTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh ~yYMEHMH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKME  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXKIYy HEOPraHWYECKMMH BEUIECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;

c()OpMHPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTb: OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOro OajaHca
ATUX PEAKIUH; peakIuii MOHHOrO OOMEHa IyTEM COCTaBIICHUS WX IMOJHBIX M
COKpAallIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUUH  TUAPOIM3A;  PEaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIEKCOB IIUHKA U aJTFOMUHUA);



c(OpMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUYECKUX PEAKIM ¢ Y4ETOM HMX DHEPreTHYECKUX XapaKTEPUCTHUK, XAPAKTEp
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKKE XapaKTEP CMEIICHUS] XUMUYECKOT0 PaBHOBECHUS MO/l BIUIHUEM
BHEWIHUX Bo3jaeicTBull (npunuun Jle Hlarense);

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

chOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUM O METOAaX Hay4YHOIO
NO3HAHUS SABJIEHMH MpUPOJbl — HaOMI0JIEeHNe, H3MEpPEHUE, MOJEIIUPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICIICHHBIH), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHATH 3TH 3HAHUS IIPU IKCIIEPUMEHTAIbHOM UCCIIEI0OBAHUH BEIIECTB
U Ul OOBSICHEHUS XHMHMUYECKUX SIBJICHUH, HMMEIOUIMX MECTO B MPHUPOJE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBS3b XUMHUECKHX 3HAHUM C
HNOHATUSAMU WU NPEACTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB JUIS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

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

c(OpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENbHO IJIAHUPOBATh U MPOBOIUTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBENEHHE  peakuuMid  HOHHOro  OOMEHa,
NOJATBEPKACHUE KaUECTBEHHOI0 COCTaBA HEOPraHUYECKUX BEILECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOIIBIO WHIMKATOPOB, HW3YYEHHE BIIHSHHUSI
paznuYHbIX  (PAKTOPOB HAa  CKOPOCTh XMMHUYECKOW  pEaKIUH, pELICHUE
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Merams» u  «Hemeramisl») ¢
COOJIIO/ICHHEM NIPAaBUJI O€30MaCHOr0 OOpallleHus! C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GOpMyJIUpOBaTh LElb HCCIEAOBAaHUSA, MPEJICTaBIATh B
pa3anyHOi (opMme pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCTH;



c(hopMUPOBAHHOCTb YMEHHI: COOJIIOIaTh MPaBWIa MOJb30BAHUS XUMUYECKOU
nocynod u JabopaTOpHbIM OOOpYyIOBaHUEM, OOpalleHusT ¢ BElIeCTBAaMU B
COOTBETCTBHHM C HHCTPYKIMSIMH I10 BBITIOJIHEHHIO J1A0OPATOPHBIX XUMHYCCKHX
OTMBITOB, HYKOJIOTMYECKH I€JIeCO00pa3HOr0 TMOBEACHUSI B OBITY U TPYIOBOH
JEATEIBHOCTA B ILIEJISIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHON
Cpelbl W JOCTHKEHHS €€ YCTOMYMBOI'O PAa3BUTHs, OCO3HAaBaTh OIACHOCTh
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3Mbl OMPEICIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3JIMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBoi nHpopmaruu, UHTepHET U ApyTHE), KPUTHIECKU
aHAJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIMIO, TiepepadaThiBaTh €€ U UCTIOIb30BaTh
B COOTBETCTBHUHU C MTOCTaBJICHHON y4eOHOM 3amaueii.
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Hroro no pazgeny 12

Paspnen S. BbicokoMoO/IEKY ISIpHBIE COCUHEHUS

5.1 BpIcOKOMOJIEKYJIIpHBIE COCTMHEHUS 6

Hroro 1o pasueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoTbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuoauueckas cucteMa XMMHUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemectBa. MHOTOOOpaszue 11 1
BEIIIECTB
1.3 XVUMUYECKUE PEAKIIUU 19 1 3
Htoro mo pazneny 39
Pa3nen 2. Heopranuueckasi Xumust
21 HemeTtanmmnsl 31 3
2.2 Mertanibl 23 2
Htoro no pazneny 54
Pa3znen 3. Xumus v Ku3Hb
31 MeToabl MO3HAHUS B XUMUU. XUMUS U 9
' KU3Hb
Htoro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 8







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

[IpeaMer 1 3HaUYECHHE OPraHUYECKON
XUMUH, TIPeICTaBIeHNEe 0 MHOT000pa3uu
OPraHUYECKUX COCTUHCHUMN

DNEeKTPOHHOE CTPOCHHE aTOMa yriiepo/ia
(ocHOBHOE U BO30YKIIEHHOE COCTOSIHUSA).
BasienTHbIE BOBMOXXHOCTH aTOMa yriiepo/ia

XuMHUECKas CBSI3b B OPraHUYECKUX
COCTUHEHUX. MexaHU3MBbl 00pa30BaHHUS
KOBAJIEHTHOM CBSI3U, CIOCOOBI pa3pbiBa
CBsI3EH

Teopust CTpoeHHS OPTaHUYECKHIX
coequHeHuil A. M. bytieposa

Bunbr nzomepun: CTpykTypHasi,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (deKTh B MOJIEKYIaX OPraHuIeCKUX
COEIMHEHUH

[IpeacraBnenue o kiaccuGUKaLUU U
cucremaruueckas HomeHkiatypa (IUPAC)
OpraHMYECKHX BEIIECTB

Knaccudukanms peakiuii B opraHu4ecKoi
XUMHUH




CucreMmarusanys U 00001eHre 3HAHUI 110
TEME

AJKaHBI: TOMOJIOTUYECKHH psifl, 001as
dbopMyna, HOMEHKIATypa U U30MEPHsI,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII

10

duznyeckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxneHue ankaHoB B IPUPO/IE.
CrniocoOblI Mosty4eHus: U IpUMEHEHUe
AJIKaHOB

12

Huknoankansl: odmas Gpopmyia,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOEHHS U XUMUYECKUX CBOHCTB, CIIOCOOBI
MIOJTy9YEHUs ¥ IPIMEHEHHE

13

Pemenne pacy€THbIX 3a1a4 HA
ompesiesieHue MOJIEKYISIPHON (hOPMYIIbI
OpPraHWYECKOr0 BEIIECTBA 10 MaCCOBBIM
JIOJISIM aTOMOB 2JIEMEHTOB, BXOAAIINX B €ro
cocrtaB. CucTeMaTu3anys U 0000IICHHE
3HAHUM T10 TEME

14

AJIKEHBI: TOMOJIOTHUECKHIA psijl, 001as
dbopMyna, HOMEHKIIATypa, JE€KTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHAs ¥ UC-TPAHC-H30MEPHS
AIIKEHOB

15

®u3znuecKue 1 XUMHUECKUE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBA




CrniocoOblI MoTy4eHus: U IpUMEHEHUe

16
AJIKEHOB
[Ipaktuueckas padora Ne 1 o Teme

17 "ITosmyueHue 3TUIIEHA U U3YYEHHE €TI0
CBOMCTB"
Pemienue pacu€THbIx 3a1a4 Ha

18 OTIpeieJIeHNE MOJICKYIISIPHOI (popMyIIBI
OpraHMYECKOro BELIECTBA
AJnKaueHsl: CONpsKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJINPOBaHHbIE.
Oco0eHHOCTH ANEKTPOHHOI'O CTPOEHUS

20 XHUMHUUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CriocoOb! nostyyeHus 1 IpUMEHEHNE
aJIKaJNEeHOB
AJKWHBI: TOMOJIOTHYECKHHA Psifl, 001as

29 (bopmyna, HOMEHKIATypa, JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
(bu3uYecKre CBONCTBA

23 XUMUYECKUE CBOWCTBA aJIKUHOB

24 KayecTBeHHbIE peaklluy Ha TPOMHYIO CBA3b

o5 CriocoOb! nostyueHus 1 IpUMEHEHNE
AJIKMHOB

26 Pewenue 3aga4: pac4€Tsl 10 YpaBHEHHUIO
XUMHYECKOW pEaKLnn

97 Cucremaruzanus 1 00001IeHHE 3HAHUN IO
TeMe

28 ApEeHbI: TOMOJIOTUYECKUH I, o01Iast




dbopmysa, HOMEHKIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OeH30I1a U TOIyoJa, NX (U3HUYECKUE
CBOICTBa

XnMHU4JecKre CBOHCTBa ApPCHOB: PCAKIIMHU

29
3aMeIeHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUU

30 MPUCOETNHECHHUSI, OKUCIICHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XMMHYECKHX CBOMCTB
CTHpOJIa
Pemenue pacuérnbix 3a1ad Ha

32 ofpeieJIeHue MOJIEKYIIIpHOI (popMyIIbI
OpraHNYecKoro BelIecTBa

33 CrniocoOblI osty4eHus: U IpUMeHEeHue
apeHoB

34 ['eHeTnyeckas CBSA3b MEXAY Pa3TUIHBIMU
KJIacCaMU YTJIEBOJIOPOIOB
PacuéTel 0 ypaBHEHUSIM XUMHUECKUX

35 peakiuii. Cucremarusaiust 1 00001IeHNEe
3HaHUI O TeEME

36 [Tpuponusiii ra3. [lomyTHble HEQTSIHBIE
rasbl

37 KameHHBIi yroaps 1 IpOAgyKThI €ro
nepepaboTKu
Hed b 1 criocoOsl e€ nmepepaboTKy.

38 [TpuMeHeHre IPOAYKTOB IIepepadboTKH

He(TH




39

['eHeTHYECKas CBA3b MEXKTY Pa3IUIHBIMHU
KJIaCCaMH YTJIEBOI0PO/IOB

40

["amoreHonpon3BOIHBIE YTIEBOIOPOIOB:
AIIEKTPOHHOE CTPOCHUE; PEAKIIUU
3aMeIleHus rajoreHa

41

JleiicTBuE 1IEI0OUECH Ha
rajJjoreHnpoun3BoiHbIe. B3anmonaencTeue
JIATAJIOT€HAJIKAHOB C MAarHUEM U [IMHKOM

42

Cucrematu3zaniys 1 0000IIeHIE 3HAHUN TIO
pazgeny "YrieBoaopoasl"

43

KonTponbHas pabota no teme
"Vranesonopozas"

44

[IpenenpHBIE OHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHUH psijt, o0mas hopmyina,
CTPOCHHUE MOJIEKYII, H30MEPHSI,
HOMEHKJIaTypa, Kiaccuuranms,
buznueckue cBoicTBa

45

XUMHUYECKUE CBOMCTBA MPEIeIbHBIX
OJTHOATOMHBIX CITUPTOB

46

CriocoObI mosTydeHust 1 IPUMEHEHNE
OJIHOATOMHBIX CIIUPTOB

47

[IpocTsie a3¢upbl: HOMEHKIATypa U
HU30MepHs, 0OCOOCHHOCTH (QU3UUECKUX U
XUMHUYECKUX CBOWCTB

48

MHOroatoMHble CIUPTHI: ITHUIICHTIIUKOJIb U
TJIMLEPUH, UX QU3NYECKUE U XUMHYECKHe
CBOHCTBA

49

CrniocoOblI Mosty4eHus: U IpUMeHEeHUe




MHOI'0aTOMHBIX CIIUPTOB

@DeHOII: CTPOCHUE MOJIEKYIIBI, (PU3NIECKHE

50 .
cBoiicTBa. TOKCHYHOCTH (peHOTa

51 XuMudeckue cBoiicTBa (heHoa

59 CrniocoObI MosTy4eHus: U IpUMeHEHUe
dbenomna
[Tpaktuueckas padora Ne 2. Pemenue

53 HKCIIEPUMEHTATBHBIX 33134 10 TEME
"CrupThl ¥ peHoITb"

54 Cucrematu3zaniys U 00001IeHNE 3HAHUN IO
TeMe
AJBAETUIBI U KETOHBI: 3JIEKTPOHHOE

55 CTpOEHHUE KapOOHMILHOM TPYIIIBL;
FOMOJIOTHYECKHE Psijibl, 001mas hopmyia,
WU30MEpHsI © HOMEHKJIATypa

56 ANBIETUIBI U KETOHBI: (PU3NYECKUE
CBOICTBa; peakluy MPUCOEAUHEHUS

57 Peakuuu oxucieHus U KayeCTBEHHbIE
PEeaKIUU aJTbJICTHIOB M KETOHOB

58 CriocoObI MOTy4eHUs adbACTHIOB U
KETOHOB
OaHOOCHOBHBIE Npe/ieNibHbIE KApOOHOBBIE

59 KHUCJIOTbI, 0OCOOEHHOCTU CTPOEHUS X
MOJIEKYJT

60 H3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOIMCTBa

61 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT




62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHUCI0Thl. MHOr0OOpa3ue kapOoOHOBBIX
KHUCJIOT

63

Oco0eHHOCTH CBOMCTB: HETIPEACIBHBIX U
apoOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBuTeny BoICIIUX
KapOOHOBBIX KHUCIIOT

64

Ilonsatue o ITPOU3BOAHBIX Kap60HOBBIX
KHCJIOT

65

CrniocoObl osty4eHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHCIIOT

66

CrnoxHble 3(pUpbl: TOMOJIOTUYECKUN DAL,
oOmras hopMmyna, U3oMepusi u
HOMEHKJIaTypa

67

duznyeckre 1 XUMUYECKHE CBOMCTBA
3pHUpoB

68

Pemenue pacuéTHbIX 3a7a4: 10 YpaBHEHUIO
XUMHUYECKON peaKlny, Ha OIpeesIeHUE
MOJIEKYJISIPHOM (HOPMYIIBI OPTaHUIECKOTO
BELIECTBA

69

[TpakTrueckas padota Ne 3. Permenue
9KCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe
"Kap6onossie kucinotbl. CioxHbie 3Qupsb"

70

XKupsr: ctpoenue, pu3NUECKUE U
XUMHUYECKHE CBONCTBA (THAPOIIN3)

71

OCcoOEHHOCTH CBOMCTB JKUPOB,
CO/IepIKaIUX OCTATKH HEMPEASTbHBIX




JKUPHBIX KUCTOT. JKUphI B ipupoe

Mpbiia Kak COJIM BBICIIIAX KapOOHOBBIX
KHCJIOT, UX MOIoIlee AecTrue. Ilonsatue o

72 CHHTETHUYECKHUX MOIOIIUX CPEACTBAX
(CMC)
['eHeTHYECKas CBSA3h YIIICBOJIOPOIOB U

73 KHCIIOPOJICOICPIKAIUX OPraHUICCKIX
BEIIICCTB

74 Pacu€Thl Mo ypaBHEHUSM XUMUYECKUX
peakuui

75 CuctemaTtuzanus 1 00001IeHNEe 3HAHHM 110
TeMe
OOmras xapakTepHCTHKA YTICBOJIOB U

76 KJ1accuuKaus yriieBoaoB (MOHO-, TH- U
MOJIMCaXapuIbl)

77 Monocaxapuasl: pusnyeckue cBoicTBa U
HAXOXICHHUE B TIPUPOJIC

78 [TpumMeHeHne TIIKO3bI, €€ 3HAUCHHE B
YKU3HEICATSIIBHOCTH OpraHu3Ma
Jucaxapuapl: caxaposa, MaJibTo3a U

79 nakto3a. HaxoxaeHnue B npupojie u
NPUMEHEHHE JHCAXapUIOB
[Tonucaxapuapl: CTpOSHHE MAaKPOMOJIEKYI,

80 du3nYecKre U XUMUICCKUE CBOWCTBA,
MPUMECHECHHE

81 [TorsiTue 00 NCKYCCTBEHHBIX BOJIOKHAX

82 Peuienue pacueTHbIX 3a1a4 Ha

OMNpeaACJICHNUEC JOJH BbIXOAa IIPOAYKTA




p€akuuu OT TCOPETHIYECKU BO3ZMOKHOI'O

83

Cucremarusanus U 00001IEHUE 3HAHUHN 110
pazneny

84

KonTponbHas pabota mo Teme
"Kucnopoacoaepxkaiiye opraHu4ecKue
coenuHeHusa"

85

AMUHBL: KTaccu(pUKaAIMs, CTPOCHHUE
MoJIeKy1, oOmiast popmyna, nzomepus,
HOMEHKJIaTypa U (pu3nvecKue cBoicTBa

86

XUMHYECKUE CBOMCTBA aTu(paTUIECKUX
aAMHUHOB

87

AHWINH: CTpOEHHE aHWJINHA, 0COOCHHOCTH
XMUMHUYECKHX CBOMCTB aHWJIMHA

88

CriocoObI MosTyueHus ¥ IPUMEHEHUE
anudaTHIECKUX AMHHOB

89

AMMHOKHCIIOTHI: HOMEHKJIATypa U
u3zomepusi, husnyeckre CBOMCTRA.
OTnenbHbIE MPEICTABUTENHN O~
AMUHOKHCIIOT

90

XUMHYECKHE CBONCTBA aMHUHOKUCIIOT, UX
OMOJIOTHYECKOC 3HAUCHUE aMHHOKHUCIIOT.
CuHTE3 ¥ TUAPOIIU3 MENTUI0B

91

benku kak npupoIHbIe OIUMEDBI;
CTPYKTYpBbI O€IKOB

92

XHUMHYECKHUE CBOMCTBA OEJIKOB

93

A30Tcoz[ep>1<amne TCTCPOUUKINICCKUC
COCIHNHCHMUS. HYKJ'ICI/IHOBI)IC KHUCJIOTHI:
COCTaB, CTPOCHHUEC U Ouosorunyeckas POJIb




94

[TpakTrueckas padota Ne 4. Perenue
SKCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe
"A3oTCcoaepKaliie OpraHu4ecKue
coennHeHus"

95

[TpakTuueckas padbota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33/Ja4 110 TEME
"Pacrio3HaBaHuEe OPraHUYECKUX
coenuHeHun"

96

KonTponbHas pabota mo Teme
"A3oTcoAepKaliiue OpraHuueCcKue
coequueHus"

97

OCHOBHBIC TTOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€OUHEHUN 1
METOAbI UX CUHTC3a —II0JIMMEPpHU3alUd U
INOJIMKOHACHCA A

98

[Tnactmaccel. YTuin3anus U nepepadoTka
IUIaCTUKA

99

OnacToMepsl: HATypalbHbINA
CHUHTETHYECKUE KaydyKu. Pe3una

100

Bonoxkhna: HaTypanibHbIE, ICKYCCTBEHHBIE,
cunrernyeckue. [lonumepsl cnenuaabHOTO
HA3HAYCHUS

101

[TpakTrueckas padota Ne 6. Permenue
SKCIIEPUMEHTAJIBHBIX 3a/1a4 [0 TeMe
"Pacnio3HaBaHue miaacTMacc U BOJIOKOH"

102

O060011eH1e U CUCTeMaTH3alIus
M3YYEHHOTO MaTepuaa 1o TeMe
"BricOKOMOIEKYISIpHBIE COEIMHEHUS "




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posbie
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;I;OB3T6JILHI>I€
padoTbI padoTbI pecypesI
1 Atom. CocTaB aTOMHBIX Si7Iep. XUMUYECKHMA 1
anemMeHT. M30Tomnsl
5 CTpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE UMCIIa
3 Knaccudukanuss XuMrUaecKux 3J€MEHTOB (S-, 1
p-, d-, f-a;1eMeHTBI)
4 Pacripenienenue 37€KTpOHOB 110 ATOMHBIM 1
opOuTaIAM
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
) HJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUU
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1
DIEeKTPOOTPULIATETbHOCTh
Ilepnonnueckuii 3akoH u [lepuonnueckas
7 cucTeMa XMMUYecKHuX 1eMeHToB J1. U. 1
Menneneesa, CBsI3b C COBPEMEHHOM TEOpUEH
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
3 XUMHUYECKHUX AJIEMEHTOB M 00pazyeMbIX UMH 1
MPOCTHIX U CIOKHBIX BEIIECTB MO PYIIaM U
nepuogam
9 CucreMatuzanys U 0000IeHHUE 3HAHUI 110 1




TEMC

10

Buasr xumudeckor cBI3u. MeXaHU3MBI
00pa3oBaHUsl KOBAJICHTHOU CBSI3H.
Bonopoanas cBsa3b. MexmoneKynsipHbie
B3aHMMOJICHCTBHS

11

BaneHTHOCTh 1 BaJleHTHBIE BO3MOKHOCTH
aToMOB. CB$I3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOECHUEM

12

HpeZ[CTaBJ'ICHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

14

BemmecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHUS. THIIBI
KPUCTAININYECKUX PELIETOK U CBOMCTBA
BEIIECTB

[ToHsiTHE O TUCTIEPCHBIX CHCTEMAX.
IIpencraBieHue o KOJUIOUIHBIX pacTBOpPax

15

VicTuHHBIE pacTBOPHI: HACHIIIICHHBIE U
HEHACBILIECHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatet

16

CriocoObI BEIpaXEHUSI KOHIIEHTPAITUH
pacTBOpOB

17

Pemmenue 3a1a4 ¢ UCMOIb30BaHUEM MTOHATUN
"MaccoBas 107151 paCTBOPEHHOIO BelecTna',
"MoJIsIpHast KOHIIEHTparus "

18

Knaccudukanus m HoMeHKIaTypa
HEOPraHUYEeCKUX BELIECTB

19

CucreMatuzanys U 0000IeHNE 3HAHUI 110
TEME




20

KontponbHas pabota mo temam "CTpoeHue
atoma. [leproanueckuii 3aKOH U
[lepuoamueckas cucTeMa XUMUIECKUX
anemeHnToB /. 1. Menneneesa", "CtpoeHue
BemecTBa. MHOrooOpasue BeriecTs"

21

Knaccudukamnus XuMruaecKux peakiiiii B
HEOPraHU4YECKOW U OPraHU4YECKON XUMHH.
3aKOH COXpaHEHMs MACChI BEIIECTB; 3aKOH
COXpaHEHMsI U IIPEBPALLECHMS] SHEPTUU IpU
XUMUYECKUX PEAKIUAX

22

TemnoBsie 3 PEKTH XUMHUYECKUX PEAKITHI.
TepMOXUMHUYECKUE YPaBHEHUS

23

Brruncienus no YPaBHCHUSAM XUMHUYCCKUX
peaKuHﬁ U TCPMOXUMUYICCKUM YPABHCHUAM

24

CKopocTh XUMHUYECKOH peakiinu, eé
3aBHCHMOCTH OT PA3JIMYHBIX (PaKTOPOB.
Karanu3 u karaimn3atopsl

25

I'omorennsie u FETCPOrcHHBIC pCAKINN

26

[TpakTrueckas padota Ne 1 mo Teme
"BnustHue pa3nudHbIX PaKTOPOB HA
CKOPOCTb XUMUYECKOM peakuun"

27

OO6patuMble U HeOOpaTHUMbIE PEAKIIHUH.
XUMHYEeCKOe paBHOBECHE

28

[IpakTrueckas padora Ne 2 o Teme
"BnustHue pa3nuYHBIX (PaKTOPOB HA
I0JIO’)KEHNE XMMHYECKOTO paBHOBecHs"

29

OnekTponutudeckas qucconuanus. CHUIbHbIE
U ciabbie AMeKTPoauThl. CTeneHb




IUCCOLAAIINT

Honnoe npoussenenue Boasl. Cpena BOAHBIX

30 pactBOopoB. Bomopoansiii mokaszatens (pH)
pacTBopa

31 I'unponus coneit. Peakiuu, mpoTekaromiue B
pacTBOpax AIEKTPOIUTOB
[Tpaktudeckas padora Ne 3 o Teme

32 "XUMUYECKUE peaKIi B pacTBOpax
AIIEKTPOJINTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE

33 peaknuu. BaxkHeWrie OKUCIUTETN 1
BOCCTaHOBUTEIH

34 MeTo/ 371eKTPOHHOTO (3JI€KTOHHO-MOHHOTO)
Oananca

35 DNEeKTpOIN3 PacTBOPOB U PACILUIaBOB
BEIIIECTB

36 Pemenue 3a1ay pa3nuyHbIX TUIIOB

37 Pemenue 3amay pa3auvHBIX THIIOB

38 Cucrematu3zanus 1 06001IeHNE 3HAHUM 110
teme "Xumuueckue peakuuu'

39 KoHnTtponbHas paboTa o Teme "Xumudeckue
peakuun"
[Tonoxenune Hemerauios B [lepuoandeckoit

40 CHUCTEME XUMUYECKHUX dieMeHTOB J]. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Du3nueckue CBONCTBA HEMETAJIOB

41 ANOTpONUs HEMETAIIOB (Ha IpUMepe

KHCII0poJ1a, cephl, hocdopa u yriieposa)




Bopopon: nonyuenue, pusudeckue u

42 XHMHUYECKHE CBOMCTBA. [ Mapu bl
["aymoreHbl: HaX0X/I€HUE B IPUPOJIE, CIIOCOOBI

43 NOJIy4eHUs1, PU3UUECKUE U XUMUYECKHUE
CBOICTBa
l"anorenoBonopoasl. Baxxnenmue

44 KHCJIOPOJICOACPIKAIINE COSTUHECHUS
raJIor€HOB
JlabopaTopHble U TPOMBIIIIIEHHBIE CTIOCOObI

45 MoJTy4eHus rasioreHoB. [I[puMenenue
rajoreHOB U UX COCIMHEHUI
[Tpaktuueckas pabora Ne 4. Pemenue

46 HKCIIEPUMEHTATBHBIX 33734 M0 TEME
"T"anorensr"
Kucnopon: mabopatopusie u

47 MPOMBINIICHHBIE CTIOCOOBI TIOTYICHHSI,
¢du3nueckue U Xumuueckue cBoiicrsa. O30H.
[TpumMeHeHne KUCIopoaa U 030Ha

48 OKcuabl ¥ IEPOKCHUIBI

49 Pemenue 3a1au pa3audHbIX TUIIOB
Cepa: HaxXoX/A€HUE B IPUPOJIE, CIIOCOObI

50 MoTy4eHus1, GU3MIECKUE U XUMHUYECKHE
CBOICTBA

51 CepoBoaopon, cyab(uast

59 Kucnoponcoznepxaiiue COeJUHEHUS CEPBL.
OcoOEHHOCTH CBOMCTB CEPHON KHCIIOTHI

53 [Tpaktrueckas padota Ne 5. Permenue

SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaX0XXJCHHE B IIPUPOJIE, CIIOCOOBI

o4 MOJTy4eHUs1, PU3UUECKUE U XUMUYECKHUE
CBOICTBa. AMMUAK, HUTPUIBI

55 Kucnoponconepxaiiue coeJuHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumeHeHne a30Ta M €ro COeAMHEHUH.
A30THBIE y10OpeHHS
dochop: HaXOkKACHHUE B IPUPOJIE, CIIOCOODI

57 MOJTy4eHUs!, PU3MUCCKUE U XUMHUYECKHE
cBoiictBa. ®ocdunbl u pochun

58 Oxcunst pocdopa, hocopcoaepxkarnime
KuCJIOThL. Conu hochOpHON KUCIOTHI

59 [Tpumenenue dhocdopa u ero coenMHEHUIA.
dochopHbIe yIOOpeHHS
[Tpaktuueckas padora Ne 6. Perenue

60 AKCIEPUMEHTANIBHBIX 3a7a4 110 TeMe "A30T U
dbochop u ux coenuHeHU"
Yraepoa: HaXoXKACHUE B IPUPO/IE,

61 aJJIOTPONHbIE MOU(DUKALUH; PU3HUECKUE U
XUMHUYECKHUE CBOICTBA, IPUMEHECHHE

62 Oxcupn yriepoaa(ll), oxkcun yraepoga(lV),
yroJibHast KUCJIOTa U €€ COJu

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB
KpemHuuii: HaxoxieHue B pUpoJie, CrocoObI

64 MoJTy4eHus!, GU3MUECCKUE U XUMHUYECKHE
CBOICTBA

65 Oxcun kpemuusi(1V), kpeMHUEBast KUCIOTA,




CHUJINKATbI

IIpumeHeHne KpeMHHUsSI U €T0 COCITMHEHHM.

06 CrekI1o, ero noyxy4eHue, BUAbl CTEKIIa

67 Pemenwue 3a1ay pa3nuyHbIX TUIIOB

68 CucreMatuzanys U 0000IeHHNE 3HAHUI 110
teme "Hemerambr"

69 KonTponbhas pabora o teme "Hemeramibr"

70 AHanus pe3yinbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHS OIMIMOOK
ITosoxenune mMeramios B [lepuoguyeckoin

71 CHUCTEME XUMUYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI04eK aTOMOB METAJIOB

79 OO6mue ¢puznuecKue CBONCTBA METAIIOB.
[IpuMeHeHrEe METAIIIOB B OBITY M TEXHHUKE

73 Crnassl MeTaiioB. Kopposus MetanioB

74 Pemenue 3a1ay pa3auvHBIX THIIOB
DNEeKTPOXUMHUUECKHUH psij] HANIPSKEHUH

75 MeTaiuioB. O0IIMe CIocoObI MOTYIeHUs
METaJIOB
OO6m1as xapakTepucTuka MetamioB 1A-
rpynnsl [leproandeckoit cuctemsl

76 XMMHUYECKHUX 3JIeMeHTOB. HaTpuii n kanuii:
noJrydeHue, PU3nIecKue i XUMHUICCKIE
CBOIICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEIUHEHUMN

77 O6mras xapakrepuctuka metamion lIA-

rpynnsl [leproandeckoit cuctemsl




XAMHYECKHUX 3JIEMEHTOB. Marauii u

KaJIBIIWIA: TTOTy4eHne, GU3nIecKue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

78

KécTkocTh BOIBI U CLIOCOOBI €€ yCTpaHEHUs

79

AnroMuHUN: ony4YeHue, Gu3nueckue u
XUMUYECKHAE CBOMCTBA, IPUMEHEHHE

80

AmdorepHbIe CBOMCTBA OKCHIA U
TUIPOKCU/IA AJTFOMUHUS,
I'MJIPOKCOKOMIUIEKCHI ATTFOMUHHUSA, UX
IIPUMEHEHNE

81

Pemienue 3aa4 pa3In4HbIX TUIIOB

82

[TpakTrueckas padota Ne 7. Permenue
HKCIIEPUMEHTAJIBHBIX 33]a4 10 TEME
"Mertasuisl TJIaBHBIX OArpymm"

83

OO6m1as xapakTepUCTUKa METAJIOB
no6ounbIX noarpynn (b-rpymm)
[lepnonyueckon cuCcTeMbl XUMHUYECKUX
AIIEMEHTOB

84

PuU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa
Y €r0 COEIMHEHHI, NX PUMEHEHHE

85

Baxxneliime coenMHeHNs MapraHiia.
[lepmanTraHaT Kaaus, €ro OKUCIUTEIbHBIC
CBOIiCTBa

86

dusnyeckre U XUMHUUECKUE CBOMCTBA JKejle3a
u ero coeauneHun. llonyuenue u
MIPUMEHEHHUE CIIABOB Keje3a

87

dusnyeckre U XUMHUYECKHE CBOUCTBA MEIU U




e€ COeIMHECHMI, UX TPUMEHEHNE

dusnyeckre U XMMHUYECKHE CBOUCTBA [IMHKA

88 U €T0 COCTUHEHUH, UX IPIMEHEHHE.
I'MIpOKCOKOMILIEKCHI IUHKA
[TpaxkTrueckas paborta Ne 8. Pemenue

89 AKCIIEPUMEHTAIBHBIX 33134 10 TeMe
"MeTauisl TOOOYHBIX TTOATpyI"”

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

91 O060011eHe U CUCTeMAaTU3alHs U3YYEHHOTO
Marepuana no reme "Metamibr"

92 KonTponbnas pabora o teme "MeTtamist"”

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHl,
KOPPEKIHS OIMIHOOK
Posb xumMuu B 00ecrieyeHu yCTOHYHBOTO

94 pa3Butus yenoneuecTna. [lonarue o
Hay4YHBIX METOJAaX UCCIIEI0BAaHUS BELIECTB
HayuHble npUHIMITBI OpraHU3auu

95 XUMHUYECKOT0 MPOU3BO/ICTBA.
[IpomblinuieHHbIE CIOCOOBI MOTYYEHUS
Ba)XKHEUIINX BEIIESCTB

9% XHUMHYECKOE 3arpsI3HEHNE OKPYKaoIen
Cpelbl U €ro NOCIeICTBUS

97 XWUMHS U 310pOBbE YEIOBEKA.
JlekapcTBeHHBIE CpeACTBA

98 Xumust numy. Poiab xumMun B obecrieyeHun
MUIIEeBON 0€30MacHOCTH

99 KocmeTrnueckue u nappromepHbie cpecTsa.

briToBas xumusa




Xumus B CTPOUTENLCTBE. BaxkHelime

100 CTPOHTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepUaIbl
101 XWUMHS B CEITBCKOM XO35HCTBE. 1
OpraHuueckue 1 MUHEepaJIbHbIe y00peHHs
102 CucreMaruzanys 1 0000IIeHNE 3HAHUI 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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