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HNOACHUTEJBHASA 3AIIUCKA

Pabouas mporpamma o XMMUU Ha YPOBHE CpeIHEro olmiero oOpa3oBaHHUs
pa3paborana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PE3yJibTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTelbHON IporpaMMbl CpEIHEero o011ero
obpazoBanusa(POIl COO), npencraBieHHbIx B DefepanbHOM TOCYIapCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHueniuu mnpenojgaBaHust
ydyeOHOro mpeamera «XuMus» B oOpa3oBaTelbHBIX opraHuzaiusx Poccuiickoi
Qenepalvy, peaNM3YIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TonokeHnil «Ctparerun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha nepuo a0 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHS Ha YpOBHE YIIyOJEHHOTO H3Y4YEHHUS 3aHMMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAaydyHOro oOpa3oBanus ywammuxcs 10-11  xmaccos.
N3yyenne mpeamera, peammsyemMoe B YCIOBUAX U (epeHInpoBaHHOTO,
npodunbHOro oOydeHHs, Mpu3BaHO oOecrneunTh 001mEe00pa3oBaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHMKOB IIKOJIbI, HEOOXOAUMYIO IS
ajanTayy UX K OBICTPO MEHSIOIMIUMCS YCIOBUSAM KH3HU B COIUYME, a TAKKE IS
OpOAOJKEHUsT OOYy4YEeHHs] B OpraHM3alusax MNpo(ecCHOHANIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBISECTCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B nporpamme mno XuMHM Ha3HaueHUE TMpeaMeTa «XUMHUS» MOIdydaeT
NOJPOOHYI0 ~ MHTEPIPETAIMI0 B  COOTBETCTBUM C  OCHOBOTOJIATarOIIUMHU
nonoxenusimu GI'OC COO o B3auUMOOOYCIIOBICEHHOCTU II€NE€H, COAep:KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHWNA K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB.
CBUIETENHECTBOM TOMY SIBJISIFOTCS CJEIYIOUIME BBIMOJHSIEMBIE MPOrpaMMOi IO
XUMUU QYHKIIAN:

o uHPOPMAIIMOHHO-METOAMYECKAs, pealu3alysi KOTOpOl oOecrednBaer
MOJIyYeHHE NPEJICTABICHUs O LeNAX, COAepKaHUHU, OOIIed cTpaTeruu
o0y4eHHUsI, BOCTIUTAHUS U Pa3BUTHsS 00y4alOUIMXCs CPEICTBAMU MIPEIMETa,
M3y4aeMOro B paMKaX KOHKPETHOTO MPOQHIIs;

e OpraHU3alMOHHO-TUIAHUPYIOLLAs, KOTOpas pea1ycMaTpUBaEeT
OIpe/ielIeHHEe: TMPUHLUIOB CTPYKTYpUPOBAHUS U TOCIIENOBATEIbHOCTU
U3Y4YeHHUs Y4eOHOro marepualia, KOJTUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHK; TOIXO00B K (DOPMUPOBAHHIO COJEPIKATEITLHON OCHOBBI
KOHTPOJISI M OLEHKH OOpa3oBaTENbHBIX JOCTHKEHHHU OOYy4YarolUXCs B
paMKax HTOroBOM arrectauud B (OpMe €IUHOr0 TOCYJapCTBEHHOTO
HK3aMEHA M0 XUMHUH.

[Tporpamma aJis yriyOaEHHOTO U3YUEHUS XUMUH:



e YCTaHaBJIIMBAET WHBAPHAHTHOE MPEIMETHOE CojiepkKaHue, o0s3aTelbHOe
JUISL W3Y4YEHUS B paMKax OTACNIbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacrpeenieHue U CTPYKTYpUpOBaHUE €ro Mo KjiaccaM, OCHOBHBIM
CoJiepKaTeIbHbIM JIUHUSIM/pa3fiefiaM Kypca;

e JA€T NpHUMEpPHOE paclpeeneHre y4eOHOro BpPEMEHH, PEKOMEHyeMOro
JUISl U3YYEHUS OTIEIbHBIX TEM;

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

e N1a€T METOJMYECKYI0 MHTEPIPETALNIO LIEJeH U 3a/1a4 U3y4YEHHUs IpeMeTa
Ha yrayOJa€HHOM ypOBHE ¢ YYETOM COBPEMEHHBIX MTPUOPUTETOB B CHCTEME
cpenHero oOmiero o00pa3oBaHMs, COJEPKATENbHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IPOrpPaMMBbl CpEeIIHETO o011ero o0Opa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), & TaKK€ C y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-MIO3HABaTENbHBIX  ACHCTBUN  0OOydaromierocs IO OCBOEHHIO
COJIEp KaHMsI PEeMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B IpOrpaMMe MO XHUMHUU IPEAYyCMOTpPEHA
NPEEMCTBEHHOCTh C OOy4YeHHEeM XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpeaeilaMd YCTAHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABIISIIONIECH COJEp:KaHMs yueOHOro mpeamera
«XuMHs» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUAaTUBHOW COCTaBIISIONIEH,
KOTOpasi JIOJKHA OMPEAENSIThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduss 00yyeHusl.

B coorBercTBUM ¢ KoHuenTyaldbHbIMH TodoxeHusMu PIrOC COO o
Ha3HAYE€HUW TIPEIMETOB 0a30BOTO0 © yriIyONEHHOTO YpPOBHEM B CHUCTEME
muddepeHITMpoBaHHOTO O0YyYEHHS HAa YpPOBHE CPEIHEro o0Imero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YINIYOJIEHHOTO UW3Yy4YeHMsI HalpaBie€H Ha pealu3aluio
IPEEeMCTBEHHOCTH €  MOCIEAYIOUUM  3TalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHUs B paMKaX U3Y4YEHHUS CIHEHUABHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OpPTaHU3alMAX CPEIHETO0 MPOodEecCHOHaATBLHOTO
oOpa3zoBaHus. B 53Toll CBsA3M H3ydeHUE MpeaAMeTa «XHUMHUS» OPUEHTHUPOBAHO
NPEUMMYIIECTBEHHO HAa  pacllUpeHue U yriayOJeHue TEOpPEeTUYECKOW U
MIPAKTUYECKON TOATOTOBKH OOYYaIONUXCsl, BEIOPABIINX OMPENeIEHHBIN POodhUiTh
0o0y4eHUs, B TOM YUCJI€ C IEPCTIEKTUBOM MOCIEAYIONIEro MOIyYeHUsI XUMUYECKOTO
o0Opa3oBaHus B OpraHu3aiusx npodeccruonasbHoro oopasoanusi. Hapsay c atum,
B cBere TpeboBanuit ®I'OC COO Kk mjIaHUpyEeMbIM pe3yibTaTaM OCBOCHHSI
dbenepanpbHOl  00pa30BaTEIIBHOM IPOTrpaMMbl CpeAHEro oO0Iero ooOpa3oBaHHS
u3ydeHue Tmpeamera «XUMHUS» OPUCHTUPOBAHO TAaKXKE Ha pelIeHUue 3ajaad



BOCIIUTAHMS W COIMAIIBHOTO Pa3BUTHS OOydYaroIUXCs, HA (POPMHUpPOBAHWE y HHX
OOIIEUHTEINIEKTYaJIbHBIX YMEHHM, YMEHHM palloHaNu3alui y4eOHOTro Tpyla |
0000MIEHHBIX  CIIOCOOOB  JICSATCIBHOCTH, HWMCIOIMIMX  MEXKIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBisomUMHA TIpeaMeTa «XUMUS» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHS
ABJISIIOTCSL  YIUIyOJN€HHbIEe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpenereHUn MOaX00B K OTOOPY U CTPYKTYPHOU
OpraHu3allid COACP)KAaHUS STUX KYpCOB B MPOrpaMMe 1O XHMHU 32 OCHOBY
npusATel nojoxkenuss GI'OC COO o paznuuusix 06a30BOro W yriayOna&HHOTro
YPOBHEW M3yUYeHUs MPEAMETA.

OcHoBy copepkanus KypcoB «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYECKass XHWMHS» COCTaBISICT COBOKYIMHOCTh NPEIMETHBIX 3HAHHH U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs NpeaMera. JTa cucTeMa
3HAHUM TOJy4YaeT ONpeneIEHHOE TEOPETHUECKOe OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIIUI 00BEM  (PaKTOIOTHMUECKOTO
MaTepuasna. Tak, Ha yriyOJI€HHOM YpPOBHE HM3y4eHHs MpeaMmera olecredyeHa
BO3MOXKHOCTh 3HAQUUTEIBHOTO YBEIWYEHUS OO0OBbEMA 3HAHUA O XUMHUYECKUX
AJIEeMEHTaX W CBOMCTBAaX MX COCIWHEHUM HAa OCHOBE PACIHIMPEHUS U yrIyOJIeHUs
NIPEICTABIICHUN O CTPOCHHH BEIIECTBA, XUMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
NIPOTEKAHMS PEaKIUi, pacCCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMUYECKONH KHHETHKHU
U TepMoauHamuku. W3yueHue mnepuoamueckoro 3akoHa u llepuogmueckoii
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX TPEACTABICHUSIX O CTPOCHUHM aTOMa. XHWMUYECKas CBS3h
OOBSCHSAETCS C TOUYKH 3PCHHUS YHEPTreTHICCKUX M3MEHEHUI TpH €€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKXKe ¢ TOYKH 3PEHHs] MEXaHHW3MOB e€ oOpazoBanHus. M3yueHue
TUTIOB ~ pEaKkiuid  JomonHseTcs  (GOpMHpPOBAHUEM  MPEACTABICHUH 00
ANEKTPOXUMHUYECKUX MPOIIECCaxX M ANEKTPOIU3E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHwdeckoil XUMHUU TPHU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCJIMHEHUN ynenseTca oco0oe BHUMaHUEe BONpocaM 00 3JIEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIni.

Ocoboe 3HaueHWE WMEET TO, YTO Ha COJACpPKaHHE KYypCOB XUMHHU
yrayOJaE€HHOTO YPOBHS U3YUEHHUS JIs KIACCOB OIMpPEAEIEHHOro npoduis (TJ1aBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JONOJHEHHM K oOlel cucreme
NPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TIpeaMeThl. Tak, HampuMmep,
B COJICp’)KaHUM MpEIMeTa JJis KJIACCOB XUMHUKO-(U3UYECKOro npoduiis 0oJbiinoe
3HaueHHWE OYIyT MMETh 3JIEMEHThl yueOHOro marepuaina mo obmei xumuu. [Ipu
U3Y4YCHUH TpeIMeTa B JAaHHOM CiIy4yae akIeHT OyJeT cielaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUU U B (PH3UKE: aTOMHO-
MOJICKYJIsIpHast Teopusi (MOJEKyJsipHasi Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



Macchbl W SHEPIrUM, 3aKOHbl TEPMOJUMHAMHUKH, DJIEKTPOJIM3a, IPEICTABICHUS O
CTPOEHMHU BELIECTB U JIPYTOe.

B TO e BpemMsa B COIEpKAHUM NpeIMeTa Uil KJIacCOB XHMMHKO-

Ounonornyeckoro npo@uiist OONbIIUKA YAENbHBIA BeC OyleT MMETh OpraHuYecKas
xumusi. B »3TOM cioydae mpemocTaBise€TCs  BO3MOXKHOCTH g Oosee
OOCTOATEIBHOI'O  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOrMYECKON CHUCTEMBbl, B COCTaB KOTOpPOM BXOAST, K MpHUMEpPYy, TaKHue
CTPYKTYPHBbIE€ KOMIIOHEHTBI, KaK JUNUAbL, OEIKH, YIJIE€BOJbl, HYKJIECUHOBBIE
KUCHOTHl U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBe M CBOMCTBAaX MpEACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM [UJIi W3YyYEHHS
CYILIHOCTH IPOIECCOB (DOTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.
B mmane (¢GopmupoBaHHMS ~OCHOB HAy4YHOIO MHUPOBO33PEHHS, OCBOCHHS
OO0IIeHay4YHbIX METO/I0B [TO3HAHUS U OIbITa MPAKTUYECKOT0 MPUMEHEHUS HAyUHBIX
3HaHUW u3ydyeHue npeamera "Xumus" Ha yriayOJEHHOM YpOBHE OCHOBAHO Ha
MEXXIIPEIMETHBIX CBA3SIX C yYEOHBIMU MPEIMETAMH.

[Ipu um3ydyenuun yuyeOHOro mnpeamera «XUMHUS» Ha YIIIYOJIEHHOM YPOBHE
Tak)ke, Kak Ha YpPOBHE OCHOBHOI'O U CpPEIHEro odmiero oopazoBanus (Ha 6a30BOM
YPOBHE), 3ajauell MEepBOCTEINEHHON 3HAUMMOCTHU SIBJIsieTcsl (DOPMUPOBAHUE OCHOB
HAyKM XUMHUU Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA U OJJHOI'0 U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpHl. Pemrenne
ATOM 3ajaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpenoaraet
peanu3anuio TaKux LeNneH, Kak:

e (opmMupoBaHHE NPEACTABICHUA: O MaTEpUAJIBLHOM E€IUHCTBE MHMpa,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUW IPUPOJbI, O MECTE XUMUH B
CUCTEME €eCTECTBEHHbIX HayK M €€ Bemylledl poiu B oOecrneuyeHuu
YCTOMYMBOI'O  pa3BUTHUA  YEJIOBEYECTBA: B  pEIIEHUH  IpodiieM
IKOJIOTMYECKOM, IHEPreTUYeCKON 1M MUILEBOK 0€30MaCHOCTH, B Pa3BUTHH
MEIVLHHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
o0ecreyeHnu palMoOHAIBHOrO MPUPOIONOIb30BaHMsI, B (POpMUPOBAHUU
MHUPOBO33pEHUS U OOLIEH KyJIbTYpPhl YEIOBEKAa, a TAKXE SKOJOTMYECKH
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 37J0POBBIO U IPUPOTHOM Cpene;

e OCBOCHHME CHCTEMBl 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa: (PyHIaMEHTAIbHbIX
MOHATUH, 3aKOHOB U TEOPUHA XMMHH, COBPEMEHHBIX IPEICTABICHUU O
CTPOCHMM BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJEKYJSIPHOM, O  TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKaHUA XMMHUYECKUX PEAKLHU, O
XMMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 0OLINX
Hay4HBIX [TPUHINNAX XUMHYECKOTO MPOU3BOJICTBA;



dbopmupoBaHUe y o0y4Jaronuxcs OCO3HAaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHMM I OOBSCHEHUS
KITFOUEBBIX HJIEH U TMPOOJEM COBPEMEHHOW XUMHUU, JIsI OOBSICHEHUS W
MIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAaMOTHOIO pPelIeHUs: MPoOJIeM, CBA3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS,
aHaJIM3a U OIEHKHU C MO3UIIMKI KOJIOTUYECKON 0€30MacCHOCTH TOCIECTBUN
OBITOBOM W TPOU3BOJCTBEHHOM JEATENHHOCTH YEIOBEKAa, CBA3AHHOW C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BaHUEM U  MepepaboTKOU
BEILIECTB;

yrayOJeHue  TPENCTaBICHUM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOMUMBIX JUIsl TIPUOOPETCHHUS YMEHUW OpPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUUYECKUX SBJICHUN, HUMEIOIIMX MECTO B
MIPUPOJIE, B MPAKTUYECKOU IEATEIBHOCTH U OBCEAHEBHOM KU3HU.

B mmane peanuzaiuu TEepBOOYEPEIHBIX BOCIMHUTATEIBHBIX W Pa3BUBAIOIIMX
(GYHKIIUA TIEJIOCTHOW CHUCTEMBI CPEIHEro OO0IIero oOpa3oBaHUS MPU WU3YUICHHU
npeamera «XuUMHS» Ha  yrOyOJIEHHOM YpPOBHE OCOOYI0  aKTyaJlbHOCTh
puoOpEeTarOT TaKUe IENIM U 3a]1a4H, KaK:

BOCTIMTaHWE YyOEXKIEHHOCTH B II03HABAEMOCTH SIBIICHUH TIPUPO/IBI,
YBOXKEGHHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPETHUYECKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAallMM K OOYYCHWIO M TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CaMOBOCIIMTAHMIO  HA  OCHOBE  YCBOCHUS
00IIIeYEIOBEYCCKUX [IEHHOCTEH;

pa3BHUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydJarommxcsa, (OpPMHPOBAHWE Y HHUX CO3HATEIBHOTO
OTHOIICHUSI K CaMOOOPa30BaHHWIO M HEMPEPHIBHOMY OOPa30BaHHMIO Kak
YCJIOBHUIO YCHENIHOM MpodeCCHOHAIBHOM U OOIIECTBEHHOU AesATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JO0pPOBBIO M MOTPEOHOCTH B
3I0pOBOM 00pa3e )KU3HH,

dbopMuUpOBaHWE YMEHHH M HABBIKOB Pa3yMHOrO IPHUPOIONOIL30BAHNA,
pa3BUTHE IKOJIOTUIECKON KYIbTYPHI, TPHOOPETEHNE OIBITa OOIIECTBEHHO-
MIOJIC3HOM IKOJIOTUIECKON ACITETLHOCTH.

OO11iee 4ynCIO YacoB, MPEAYCMOTPEHHBIX IJIS U3yYEHHUS] XUMUU Ha YTiyOJIeHHOM
YpOBHE cpeliHero ofuiero oopazoBanusi, cocrarisier 204 yacos: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gyaca B Hefienio).



COIEPKAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI OPraHMYECKON XMMMH.

[Ipenmer w®  3HayeHHE  OPraHUYECKOW  XHWMUH, [MPEICTABICHUE O
MHOrooOpa3uy OpraHnYeCKUX COETMHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOKHOCTM aToma yrjiepoja. XHMHUYECKas CBS3b B
OPraHMYECKUX COCINMHEHUSX. THWIbl TUOpUIM3AIMM ATOMHBIX OpOuUTasei
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsI3U (OOMEHHBIN M JJOHOPHO-
aKLENTOpHbIM). TUNBl NEpEeKpbIBAHMS aTOMHBIX OpOUTaneil, ©- M T-CBS3U.
Onunapnasi, 1BOiHast U TpoWHas cBsi3b. CrocoObl pa3pbiBa CBsI3E B MOJEKYJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOMHOM panaukaine, Hykieohuiae Hu
anekTpodure.

Teopust crpoeHuss opraHndeckux coequHeHut A.M. DbyrnepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAUCHHE TEOPUU CTPOCHHUS
OPraHUYEeCKUX COCAUHEHWH. MONeKyasIpHble U  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTasd, COKpallEHHas,
ckenerHas. M3omepusi. Buabl u3zomepun: CTpyKTypHas, HpOCTPAHCTBEHHAS.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpeacraBnenne o KilaccUpUKALMK OpraHuyeckux BewniecTB. lloHaTtue o
byHkmoHanbHoOU rpymnmne. ['omosnorus. 'omonornyeckue psanpl. CucreMaruyeckast
HOMeHKIaTypa opranndeckux coenuHeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS
OTJIENIbHBIX MIPEACTAaBUTEICH.

OcobenHocTy U Kiaccu(UKalMs OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEIIECTB M HX NPEBpallCHUN:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, OMbITHl IO NPEBPALIECHUIO OPraHWYECKUX BEUIECTB NPHU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJEIEH MOJIEKY
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Aunkansl. 'oMonorudeckuil psji ankaHoB, oOmas GpopmMyina, HOMEHKIATypa U
M30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI alKaHOB, SP°-
rUOpUIU3aus aTOMHBIX opOwWTanel yriaepoja, o-CBs3b. DU3MYecKkne CBONCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: pEAKIMHM 3aMEIEHUs, W30MEPHU3ALINH,
JNErUAPUPOBAHMS, IUKIN3ALNY, TUPOJn3a, KpeKuHra, ropenus. IIpencraBinenue o
MEXAHU3ME PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHMSI M XUMHUYECKHX CBOICTB MaiblX (LMKJIONPONAH, LUKIOOyTaH) u
OOBIYHBIX (IIMKJIOTIEHTAH, IMMKJIOTEKCAaH) MHUKI0adKaHoB. CrocoObl MOJTyYeHUs |
NPUMEHEHUE [IUKI0ATKAHOB.

Ankenbl. ["'omosiorudeckuii psii ajakeHoB, ooOmias (opmylia, HOMEHKJIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOECHUE MOJEKY] alKEHOB, SP*-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoja, 6- U m-cBA3u. CTpyKTypHas
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @OU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU IMPUCOEAUHEHHUS, 3aAMEIICHUS B O-TIOJIOKEHHE
Ipy ABOMHOM CBSI3U, MOJIMMEpU3alUuMUd U okucieHuda. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTHU NEKTPOHHOI'O CTPOEHUS! U XMMHUYECKHUX CBOMCTB
CONpPsDKEHHBIX  aueHoB, 1,2- wu  1,4-mpucoenuuenune. [lonmumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuil psj alnkuHOB, o0mas GopMmyrna, HOMEHKIATypa U
U30MepUsl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKWHOB, SP-
rudpuau3anys aTOMHBIX opOuTaneil yriepoaa. dusnyeckue CBOWCTBA AJIKHWHOB.
XUMHUYECKHE  CBOMCTBAa:  pEaKUWW  NPUCOCAUHEHUs,  JUMEpU3aluu U
TpUMEpHU3aluu, OKUcIeHN. KUCIOTHBIE CBOMCTBA aIKNHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBeHHBIE peaKIiK Ha TPOHHYIO CBA3b. CIIOCOOBI MOTYYEHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBogaopoasl (apensl). ['omonorumyeckuid psii apeHOB,
oOmrast hopMyrna, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJEKYyJbl OeH3oma. DU3MYECKHE CBOIICTBA apeHOB. XUMUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOrOB: PEAKLIUU 3aMEIIeHHUs] B OEH30JbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpUEHTUPYIOLIEM JIEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha TMPUMEpPE AaTKUIbHBIX pPaJUKaOB, KapOOKCHUIHHOMH,
TUAPOKCUIBHOM, aMHMHO- WM HUTPOTPYIIbI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepuzanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOIOB.

[Tpupoansiii Ta3. [lonyrHeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslii yronp 1 npoayKThl ero nepepadorku. CrnocoOsl nepepaboTku HeQTH:



NepPEeroHKa, KPEKUHI (TEPMUYECKUM, KaTaJTUTHUYECKUM), PUDOPMUHT, MHUPOIH3.
[IponykTel nepepaboTku HEPTH, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelIeHus TajJoreHa Ha TUJIPOKCOTPYINY, HUTPOrPYINMNy, IMAHOTPYIIIY,
amuHorpymnmy. JleiicTBue Ha TrajJOreéHIpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa mi€noyu. B3auMopeicTBHE NUrajJoreHaJKaHOB C MAarHUEM W ITMHKOM.
[TonsTne 0 METAJUIOOPTaHUYECKUX COCIUHEHMUSX. Hcnonp3oBanue
raJOreHIIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE W TPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpalICHUN:
u3y4yeHrne (PU3NUYEeCKUX CBOWCTB YIIIEBOJOPOJOB (PaCTBOPUMOCTD), KAYECTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IUYHBIX KiIaccoB (oOeciBedyuBaHWE OpPOMHOW WU
MOIHOW BOJIbI, PAcTBOpA IEpMaHraHaTa KaJius, B3aUMOJICHCTBUE AalETUJIEHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApyKEHHE
yriepoja ¥ BOJOpPOJIa B OpPraHUYECKUX BEILECTBAX, IOJIYYEHUE OHTUICHA U
U3Y4YeHHE €ro CBOMCTB, O3HaKomuieHHe c¢ KosuiekiusiMu «Hedtb» u «Yromby, c
oOpasllaMl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U rajOT €HIPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kucaopoaconep:kanue opranHndecKue coeJMHEHMS.

[Ipenenvubie omHOaTOMHBIE chUpThl. CTpoeHue MoJekyn (Ha mpuMmepe
MEeTaHoJla M dTaHona). ['omonormueckuit psan, oOmas dopMyna, H30MepHs,
HOMEHKJIaTypa ©  Kiaccupukanusa. Duznueckue CBOMCTBA  NPEHesbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKUMHU 3aMEIICHUs, JeruapaTalud, OKHUCJIEHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMU U  HEOPraHMYEeCKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONTYy4YEHUsT M TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTypa U m3oMepusa. OCoOeHHOCTH (HU3UYECKUX 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 MexaHU3ME peakiuil HYKICO(UIBHOrO 3aMElIeHUs.
HeiictBue Ha opraHuzM uenoBeka. CrocoObl TMOJdy4YyeHUs U MPUMEHEHHUE
MHOT'OATOMHBIX CITUPTOB.

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



cBoiicTB (enona. KaudecTBeHHble peakiuu Ha (eHon. TokCcHYHOCTH (heHoa.
CrniocoObl monydenust v npuMenenue penona. denondpopmanpaeruinas cMoia.

KapOonunbHble COETUHEHUS — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOM TpynImbl. ['oMooruyeckue psiibl aabAeruoB U KETOHOB, OO0IIas
dbopmyna, uzoMepus U HoMmeHkiarypa. Dusnueckue CBOWCTBAa albACTHIOB U
KETOHOB. XUMHUYECKHE CBOMCTBA  ajbJE€TUJIOB W  KETOHOB:  PEaKUUH
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
CnocoObl oNTy4eHHs U MPUMEHEHUE aJbJAErU10B U KETOHOB.

OIHOOCHOBHBIE Tpe/ieNibHbIE KAPOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHMS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIIaTypa. Pu3nyeckue cBOMCTBa
OJTHOOCHOBHBIX IMpENENbHBIX KapOOHOBBIX KHUCIOT. BomoponHbIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus HTepuPUKalUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOrO paauKaia.
OcoOEHHOCTH CBONCTB MYpaBbUHON KHUCHOTHIL. [loHSATHE O TPOUZBOMHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(pupax. MHoOrooo6pasue KapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HENPEAENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JUKapOOHOBBIX KHUCIIOT, THUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICHIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJIbMUTHHOBAS, OJEUHOBAS, .JUHOJEBAS,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunbie 3¢upbl. ['omonoruueckuit psia, oOmas Gopmyna, uzoMepus u
HOMEHKJIaTypa. PuU3NUecKue M XHMHYECKHE CBOWCTBA: THAPOIU3 B KUCIOW U
HIETIOYHOU Cpee.

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KUCTION U 1ienouHon cpene. OCOOEHHOCTH CBOWMCTB KMPOB, COEPKAIINX OCTATKU
HEIpEAENbHBIX JKUPHBIX KACIOT. JKUphI B IpUpOE.

Mpb114 KaK CONM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHE.

O6mras xapakTepucTuka yriaeBoaoB. Kimaccudukamus yrieBogoB (MOHO-, AH-
U ToiMcaxapujibl). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusnyeckne CBONCTBA U HaXOXAEHHE B mpupone. PoTOCUHTES.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJIETUIHOU
IpynIn, CIHPTOBOE W MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakTo3a. BoccTaHaBiMBarolne U HEBOCCTAHABIMBAIOLIME Aucaxapuasl. ['uaponus
nucaxapuaos. Haxoxnenue B npupoae u npumeHenue. [lonucaxapuasl: kpaxmaid,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HEeUIt0I03bl.  DU3MUECKME CBOWMCTBA Kpaxmala M IEJUIIOJIO3bl. XHUMHUYECKHE
CBOMCTBA KpaxMaJsia: THAPOJINA3, KAYECTBEHHAs] PEaKkuus C MOAOM. XHMHUYECKHE
CBOMCTBA ILIEJUTIOJIO3bI: TUAPOIN3, MOIydeHUE >PUpPoB 1etoiao3bl. [lonsrue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METO/bl M3yYEHHUs BEIIECTB W WX NPEeBpaIlcHUI:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHONA C HATPUEM,
OKHUCIIEHHE STUJIOBOTO CIHMPTA B AIbJETH] HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kayisi (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJACTUibl (C TUIPOKCUIIOM
muammuncepebpa(l) u  rugpokcupom  menu(ll)), peakuus raunepuHa ¢
ruapokcuaom Menu(ll), xumuueckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBHE pacTBOpa TJIIOKO3bI ¢ rujgpokcugoM meau(ll), B3aumonericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3ajad 1o TeMaM «ChupThl U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kitaccudukaius aMUHOB:
anudaTudeckue M apoMaTHYeCKUe; TMEepPBUYHbIE, BTOPUYHbIE M TPETUYHBIE.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBA. XMMHUYECKOE CBOWMCTBA aMn(PaTHUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHCTBUE NEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTE]Ib aAMUHOB apomaTudyeckoro psana. CTpoeHue
aHuiauHa. B3anMHOe BiMsiIHME TPy aTOMOB B MOJIeKyJsie aHwinHa. OCcoOEHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4eHHs] M TNpUMEHEeHHe anudaruyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepud. OTaenbHbIEe NPEACTABUTENH Ol
AMUHOKUCJIOT: TJIMIUH, ajaHuH. @DOuU3MYecKhe CBOWCTBA aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT KaKk aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHUM, peakKiys TMOJUKOHJICHCAIUA, OO0Opa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak npupomHeie monumepnl. [lepBuuHasi, BTOpUYHAS U TPETUUHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJKOB: THUAPOJIMN3, JACHATYpAIMs,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEeHHUS BEIIECTB W HMX MPEBpaIlCHUN:
pacTBOpeHHe O€lIKOB B BOJE, JEHATypalus OEIKOB MPU HArpeBaHWH, IIBETHbHIE
peakuuu Ha O€NKH, pelIeHHuEe OKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«A30TcoaepKalue OpraHUYeCcKue COCIMHEHUS» U «Pacno3naBanue
OPTraHUYECKUX COCAUHECHUIN.

BricokoMosieKyIsIpHbIE COCUHEHMNS.

OCHOBHbBIE€ TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINU, CPEAHSS MOJIEKYIISIpHAs



macca. OCHOBHbIE METOJbI CHHTE3a BBICOKOMOJEKYJISAPHBIX COEAMHEHUNH —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

[Tomumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIAIIEH,
NOJMBUHWIXJIOPUA, TOJHCTHPOJ, MOJIUMETWIMETAKpHUIAT, MOJUKapOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

DNacTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4qyKu
(OyTamMeHOBBIHN, XJIOPOMPEHOBBIN, U30MTPEHOBBIN) U CHIIMKOHBI. Pe3una.

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

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AJIEKTPOIPOBOIAIINE TTOIUMEPHI, OMOpa3iaraeMple TOJIUMEpPHI).

OKCIEPUMEHTAIbHBIE METOJIbl H3YUEHMSI BEIIECTB W MX IPEBpaIlCHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKoB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3a7au To Teme «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MosekynsipHOH (OpMyIJibl OPraHMYECKOro COEIMHEHHUS II0
MAacCCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs 1o wmacce (00BEMY)
IPOJYKTOB CrOpaHus, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOpMYIIbI
OpPTaHUYECKOr0 BEIeCTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIy4YEHHMsI, ONpPENEICHUE JIOJM BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBS3EW NPU U3YUYEHUH OPraHUYECKOW XMMHU B
10 kiacce OCyIIECTBISIETCS 4Y€pe3 HCIMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, NPHHATBIX B OTACIBHBIX TIpeaMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAyUHbIE TIOHITHA: SIBJICHUE, HAYYHBINH (PaKT, TUIIOTE3A,
TEOpHUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukanus, HaOIIOJIEHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
SHEPTreTUYECKUA ypPOBEHBb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIeCTBa, (DU3MYECKUE BEJIUYUHBI, €IUHUIIBI HU3MEPEHUs, CKOPOCTh, SHEPIHUs,
Mmacca.

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



dboToCUHTE3, JbIXaHHWE, OCJTKH, YIJICBOABI, JKHPbI, HYKJICHHOBBIC KHCJIOTHI,
(bepMEeHTHI.

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

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

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX saep. XUMHUYECKHUM 3neMeHT. M3otonsl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudpukanusa XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAIISIM.
DneKTpOHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(UTypaiu HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

[Tepuonnueckuit 3akoH u [leprnonnyeckass cucremMa XUMUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CBsA3b NMEPUOAUUYECKOTr0 3aKOoHA W llepruoanueckoi CUCTEMBI
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.

XumMudeckash CBsA3b. BHAbl XHMHYECKON CBSI3M: KOBaJCHTHas, HOHHasil,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBINA. DHEPrus U JjuHa CBA3U. [1oJIsIpHOCTD, HANIPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJleHTHOW CBs3u. KpaTHele cBsa3u. BomgoponHas CBA3b.
MexmoneKyasspHble B3aUMOICUCTBUS.

BajnieHTHOCT, W BaJICHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUN
AJIEMEHTOB BTOPOTO MEPUO/A).

[IpencrapiieHre 0 KOMIUIEKCHBIX coeAnHEeHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILUTIEKCOOOpa3oBaTeib, JUTaHAbl. 3HAUYEHHE KOMILUIEKCHBIX COCIUHEHUH.
[ToHsTE O KOOPAMHALMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJSIPHOTO  CTPOEHUA.  THIBI
KPUCTAINTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonsatue o mucnepcHbix cucremax. Mcruaueie pactBopsl. IlpencraBinenue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas J0JIi1 BELIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. Hacelennsie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukainus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. TpHUBUATIbHbBIC
HA3BaHUA OTJEIbHBIX NIPEICTABUTENIEH HEOPTAHUUECKHUX BEIIECTB.

Knaccudukanms XuMudeckux peakiuii B HEOPraHWYECKOW M OpraHuYeCcKOn
XUMUU. 3aKOH COXPAHEHHS MAacCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAIICHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie d3POEKThl XUMUYECKUX PEaKIU.
TepmoxuMuyeckre ypaBHEHUSI.

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

OOGpaTtuMble 1 HEOOpaTUMbIC peaklnu. XUMUYECKoe paBHOBecue. KoHcranta
XUMUYECKOro paBHOBecUsl. DaKTOpbI, BIUSIOUIME HA MOJ0XKEHUE XUMUYECKOTO
paBHOBECHSI: TEMIIEpATypa, JAaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

Onektponutuyeckass auccouuanus. CuiibHble U claOble 3JIEKTPOJIMTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
mienounas. Bomopoausiii mokazarens (PH) pactBopa. I'maponus comeit. Peakiyu
MOHHOI'0 OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHCIICHUS.
Okucnutenb W BOcCTaHOBUTENb. [Iporecchl OKHUCIEHHSI W BOCCTAaHOBJICHUS.
Baxnelimme OKUCAUTENM W BOCCTAHOBUTENU. MeTon 3JIEKTpOHHOro OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIUIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3lioKEHUE TMEpPOKCHAa BOJAOPOJa B NPUCYTCTBUU KaTalu3aTopa, MOJIEIH
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeieHIe
Cpelbl pacTBOPOB C TOMOIIBI) HWHJIMKATOPOB, W3YYEHUE BIMSHUSA Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM pEaKIMU M TOJIOKEHUE XUMHYECKOTrO
PaBHOBECHSI.

Heoprannyeckasi Xumusl.

[Tonoxxenne HemeraiuioB B llepuonnyeckon CcHUCTEME  XHMHUYECKUX
anementoB J[.M. MeHnzeneeBa 1 0cOOEHHOCTH CTpoeHusi ux atomoB. duznueckue
CBOMCTBA HEMETAJUIOB. AJUTOTPOIUS HEMETAJJIOB (HAa MPUMEPE KHUCIOPOJa, CEPHI,
docdopa u yrieposa).

Bonopon. Ilonydenue, gusnueckre M XUMUYECKHE CBOMCTBA: PEAKIMH C
METajulaMd M HEMeTajulaMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ 'MIapuibL.
TomIMBHBIE 3TIEMEHTHI.

I'amorensl. Haxoxnenwe B mpupoje, crnocoObl MOdydeHUs, (PU3UUYECKUE U
XUMUYECKUE CBOWCTBA. ['aioreHoBomopoabl. BaxHelmme KUCIOpOACOIEpKaAIIUE
COeIMHEeHUs ranoreHoB. JlabopaTopHble U TMPOMBIIUICHHBIE CTIOCOOBI TOMYyUECHHUS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopon, o3oH. JlaGopaTtopHble U MNPOMBIIUICHHBIE CHOCOOBI TOJYYCHHUSI
kuciopona. OuU3nueckue U XUMMUYECKUE CBOWCTBA U NPUMEHEHHE KHUCIOPOAA U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. HaxoxneHnue B mpupojie, CHOCOObI TONy4YeHUs, (PU3NUECKUE U
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(VI). Cepnucras u cepHas KHCIOTHI M uX cond. OCOOCHHOCTH CBOMCTB
CEepHOU KUCTOTHIL. [IpuMeHeHue ceprl U €€ COeTUHEHHUI.

A3zor. Haxoxnenue B mpupoae, cnocoObl MonydeHus, (U3NUEecKue u
XMMHYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHCIJIOTHI M UX cot. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpumMeHeHue a3zora
U €r0 COCIMHECHUN. A30THBIE yI00pEHUSI.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONYy4YEHUs, (PU3HUECKUE U
xumMuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucnora u e€ comu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya00peHus.

Yraepon, HaxoXJIeHWE B HpUpoOJE. AJUIOTPOINHbIE  MOAU(DUKALIIN.
duznyeckue W XUMHYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcun yriepona(ll), oxkcun yranepona(lV), yrompHas kucimora u e€
coiu. AKTHBUPOBAHHBIA yroyb, ajncopOuus. DynnepeHsl, rpadeH, yriepoIHble
HaHOTPYOKu. [IpuMeHeHne MPOCThIX BEIIECTB, OOPA30BaHHBIX YIJIEPOJOM, U €ro
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupone, CrocoObl MOMy4eHHs, (PU3UUYECKHE U
xumudeckue cporictBa. Oxcun kpemuus(lV), kpeMHUEBas KHUCIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKs10, ero nojydeHue, BUIbl CTEKIIA.

[Tonoxxenne mMeraioB B Ilepuogndeckoil cucteMe XUMUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
¢dusnueckue cBoWcTBa MeTaioB. [IprMeHeHHe MEeTaluiOB B OBITY M TEXHUKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMHUUYECKUN  psJl  HampsbkeHuid  MertamioB.  OOmiye  crnocoOsbl
MOJIyYEHUS METAJIJIOB: TUAPOMETAILTYPTHUs, MUPOMETAITYPIus,
anektpomeramnyprusi. [lonarue o koppo3un metawioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

O6mras xapakrepuctuka metamioB |A-rpynmnel [lepuonnueckoid cucTEMBI
XUMUYECKUX OJJIEMEHTOB. Hartpwii w kanmuii: mnomydeHue, (U3UYECKUe U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHECHHUI.

O6mias xapakrepuctuka merayioB |IA-rpynmer I[lepuoguyeckoit cuctemsl
XUMHUYECKUX ODJIEMEHTOB. Maruuii W KaJblMidi: TOJNy4eHHe, (U3HUYECKUEe U
XUMUYECKUE CBOMCTBAa, MNPUMEHEHHE IMPOCThIX BEIIECTB M HMX COEAUHEHUH.
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHUS.



AJIOMUHUHN: TOTy4YeHue, GU3NIECKre U XMMHUYECKHE CBOWMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA M €ro coeauHeHuil. AmdorepHble CBOMCTBa OKCUAA 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
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u nuxpomarsl, HX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHre XpoMa.

OU3NYECKUEe MU XUMHUYECKHME CBOMCTBA MapraHiia M €ro COECHUHEHUM.
Baxmneiimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

Ou3NYECKNEe U XMMHUYECKHE CBOMCTBA Keje3a U ero coenuHeHnil. OKCuasl,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuenue u npuMeHeHue xKene3a
U €ro CIUIaBOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeIU U €€ coeaquHeHui. [lonyuenue n
MPUMEHEHHUE MEJU U €€ COCTMHECHU .

[uuk: momydyeHue, (u3MUeckue U XHUMHUYECKHE CBOHCTBA. AMQOTEepHbIE
CBOWMCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [IpruMenenue
IIMHKA U €T0 COCTMHEHUIL.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
u3ydeHre oO0pa3lloB HEMETaJUIOB, TOpeHHue cephl, gocdopa, xene3a, MarHus B
KHCIIOpPOJIe, HM3y4YeHuEe KoJuieKiuu «Meramabl W CIUIaBbD», B3aMMOJIEUCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOXKHO UCIOJIL30BaHUE
BUJICOMATEpPUAJIOB), B3aUMOJICHCTBHE IIMHKA W jKelie3a C pacTBOpaMH KHUCJIOT U
HIEJI0YEN, KAYECTBEHHBIE PEAKIIMM HA HEOPraHMYECKUE aHUOHBI, KATUOH BOAOPOJA
U KaTUOHBI METAJUIOB, B3aUMOJAECHCTBUE THUAPOKCHUIOB aJIOMUHUA U LHUHKA C
pacTBOpaMH KHUCJIOT W WIENOYEH, PEHICHHE SKCIIEPUMEHTAIBHBIX 3a7ad [0 TEMam
«l"amorensl», «Cepa u €€ coenuHeHUs», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYII», «MeTanibl TOOOYHBIX MOATPYIII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yenoBedecTBa. [lonstue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUOMNBI OpraHu3aluu XUMHUYECKOr0 IPOU3BOACTBA. [IpoMblIlLieHHbIE
CIIOCOOBI MOTYYEHUST BAKHEUIITNX BEIIECTB (HA MPUMEpPE MPOM3BOJCTBA aMMHUAKaA,
CEepHOM KHUCIOTHI, MeTaHoJa). [I[poMBITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHUE OKPYKAKOUIEH CpElbl U €ro MOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumusgs H© 340pOBbe denoBeka. JlekapcTtBeHHble cpencrtBa. lIpaBmiia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



XuUMUS THIIA; OCHOBHBIE KOMITOHEHTHI, MUIIEBBIC 100aBKU. Poib xumuu B
o0ecrieyeHnu MUIIeBOi 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0€e30MacHOr0 MCIHOJb30BaHUSl MpenaparoB OBITOBOM XWMHH B IOBCEIHEBHOMN
KU3ZHU.

XuUMHS B CTPOUTENIBCTBE: BaXKHEUIIUE CTPOUTENbHBIE MaTepuaibl (I[EMEHT,
OCTOH).

XuUMHS B CENTbCKOM X03siicTBE. OpraHuecKue U MUHEpaJIbHbIE YI00pECHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUabl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuansl aiis anekTpoHukd. HaHoTexHonorum.

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJNMYECTBA BEIIECTBA) MPOIYKTOB pPEAKIUM, €CIU OJHO U3
BEIIECTB MMEET MNpHUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakuuu, €CIu OJHO M3 BEHIECTB JAHO B BHUAE pPacTBOpa C ONPEACIEHHOMN
MAacCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM [JIOJA W MOJSPHOMN
KOHIICHTpAllMM BEIIECTBA B PACTBOPE, JOJM BbIXOAA MPOAYKTA PEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHn4eckoi xuMuu B 11 Kilacce OoCcylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATUH, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO6mire ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoInIHOCTh, HAOIIOIeHNE,
U3MEPEHHE, IKCIEPUMEHT, MOJAEIb, MOAEIUPOBAHUE.

®usuKa: Marepusi, MHUKPOMHUP, MaKpOMHUp, aToOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEIIIECTBO, Teno, O0BEM, arperaTHoOe€ COCTOSHHE BEIIEeCTBA, HACATbHBIM Tas3,
bu3nYecKre BETUYNHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHUs, Macca.

buonorusi: kierka, opraHusm, 3Kocuctema, omocdepa, Meradoau3m, Makpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBO/AbI, HYKIIEUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XuMU4YecKass MPOMBILUIEHHOCTb, METAJUIYPIUsl, CTPOUTEIbHBIE
MaTepHabl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJACTBO, MHUILEBAsI MPOMBIIUIEHHOCTD,
dbapmarieBTHYECKAS MPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETUYECKHUX



ImpemnapaTros, IMPOU3BOACTBO KOHCTPYKIIMOHHBLIX  MaTcpualioB, QJICKTPOHHAasA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A [TPOI' PAMMBI 110 XUMUWN
HA YTJIVBJIIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-IESITEILHOCTHBIM MOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTAaTOB OCBOCHMS NpeaMeTa «XHUMHUsSI» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloIMMHUCS POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOIPEACICHNUIO; HAIMYNE MOTUBAIIUHU K
00y4eHHI0; TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS
OPUHATBIMA B OOLIECTBE TMpaBWIAMU U HOPMaMU TOBEJCHUSA, HaJIU4YUe
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

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

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUSI TIpeaMeTa «XHUMUS» OTPaXKaroT
c(hOpMHUPOBAHHOCTH OIIBITA ITO3HABATEIIbHOM M TPAKTHYECKOW JIEATEIHLHOCTH
oOyyJarommxcsi B MpOIecce pean3alnuu o0pa3oBaTelbHON JeATEIbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YJAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBAKEHUSA K 3aKOHY W MPABOIOPSJIKY;

NPEJACTABICHUS. O COIMAJbHBIX HOpPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITEIbHOCTH IIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YEOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BHIIIOJIHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMaTh M TIPUHUMATh MOTHBBI, HAaMEpPCHHS, JIOTHKY H
AprYMEHTBI JIPYTUX MPU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIbHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

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

YBaXXEHUSI K TPOLIECCY TBOPUECTBA B 00JIACTM TEOPUM M MPAKTUYECKOIO
MPUIOKEHUSI XWMHUH, OCO3HAHUS TOTO, 4YTO JAHHbIE HAYKHM €CThb pe3yJbTar
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca M TMO3HABATEIbHBIX MOTHMBOB B IMOJYYEHHH M TOCIEAYIOLIEM
aHanu3e UHQPOpPMAIIUU O MEPEJOBBIX JTOCTHKEHHUSIX COBPEMEHHOM OTEUeCTBEHHOU
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
U IIPUHUMATh OCO3HAHHBIE PEUICHUsS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEACHUE U TOCTYNKH CBOMX TOBApPHILEH C
NO3ULMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMuUpoOBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUsl EHHOCTEN 310poBOro U 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOmroieHus1 TpaBui O€30MacHOro oOpalieHusi ¢ BeUleCTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JEATENBHOCTH;

NOHMMAaHUS LEHHOCTHM TNPaBWI HHIWBUIYAIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCIEACTBUN M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTpEOJICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BAaTEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHAAX
NeSITENbHOCTH;

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

UHTEpeca K MPaKTUYECKOMY HU3y4YEHHUIO Mpodeccuil pa3audyHoro pojaa, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIOJIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHAMBUIYAJIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oyayuied mnpodeccuu W pean3aluud COOCTBEHHBIX MKU3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 11E€JI€CO00PA3HOr0 OTHOUIEHUS K NPUPOJE KaK HCTOYHUKY
CYILECTBOBAHMSI JKU3HU Ha 3eMIIE;

NOHMMaHUS TJ00ATbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIMSHUSA
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEibl;



OCO3HAHUSI HEOOXOJWMOCTH WCIOJb30BaHUS JIOCTWXKEHUNW XUMHH IS
pelIeHHs] BOMPOCOB PallMOHAIIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOI'O HENPUATUA JCHUCTBHM, TMPHUHOCAIIUX BpEH OKPYKAKOIIEH
OPUPOJHON Ccpelie, YMEHUsI MPOTHO3UPOBATH HEOJIAroNpUSTHBIE IKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HAJINYUS PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEATENBHOCTH 3KOJIOTUYECKOU HANpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEIBbHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
MpPaKTUKE, CIIOCOOHOCTM M YMEHHS AaKTHUBHO MPOTUBOCTOSTH HJCOJIOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CrnenuUKA XUMHU KaK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHWUU IIETOCTHOTO
IpeACTaBlIeHUsS 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHuHU MpoOjeM COXpaHEHUS
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
UUBUWJIM3AIMHA: B €€ TYMAaHUCTUYECKOM HANPABIECHHOCTH W BaXXHOW POJIM B
CO3JJaHMM HOBOM 0a3bl MaTepuaIbHON KYJIbTYPHl, B PEIICHHH TJ00AIBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U SKOJIOTUYECKOU 0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00eCTIeYeHUN
YCJIOBUHM YCHEIIHOTO TPYJa U SKOJOTMYECKH KOM(POPTHON KU3HU KaXKJIOrO 4jeHa
0O0I1IECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTU: TIOHMMAHUSA CYIIHOCTH METOJI0B
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLOCOOHOCTH HCMOJIb30BaTh
noJiydyaeMble 3HaHUS JJIs aHaju3a U OOBSICHEHUsI SIBICHUM OKPYXKaIoIIero Mupa u
MPOUCXOAIINX B HEM U3MEHEHHH, YMEHUS JieJlaTh 00OCHOBAHHBIC 3aKIFOYEHHUS Ha
OCHOBE HayuyHbIX (PAKTOB M HMEIOIIUXCA JaHHBIX C 1EIbl0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

WHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0ooOpa30BaHMUIO, K AaKTUBHOMY IIOJIY4EHHUIO HOBBIX 3HAaHUM IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMU;

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



METAINIPEAMETHBIE PE3YJIBTATDI

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

3HaYuMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOIIUXCS
MEXKTUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPAKAIOIINE
IIEIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHCOH(PUKY METOIOB IO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbli (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yYHUBEpCAIbHBIC Y4UeOHBIC NeicTBUs (TIO3HaBATEIbHBIC, KOMMYHUKATHBHEIC,

peryJsaTUBHEIC), o0ecreunBaroIIme dbopmupoBaHue GyHKITMOHATBHOM
TPaMOTHOCTH U COIMATILHOW KOMITETEHITH 00YJarOIIHXCs;
CIIOCOOHOCTH OO0 yJarOIIIXCS UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHBIC yueOHbIC
JEUCTBUS B MIO3HABATEILHOM M COIMAIIBHOM MIPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryISTUBHBIMU
IEUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOTHYECKHUE IEHCTBHS:

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

OMpENENsATh 1eNU JeATEIbHOCTH, 3ajaBasi MHapameTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIHLHOCTH C TOCTaBIECHHBIMHU LIEIISIMHU;

HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU MOHATHUH M YCTAHABJIMBATh WX B3aHUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS JJIS OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHMS W KPUTECPUU JJIsd KJIacCHU(PHUKAIMU BEIIECTB U
XUMHYECKUX PEaKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYyXJCHHUS (MHIYKTUBHbBIC, JEIYKTUBHBIC, IO
AQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKITFOUCHUS;

MPUMEHSATh B MPOIECCE MO3HAHMS HCIOJIb3yeMble B XUMHH CUMBOJIMYECKUEC
(3HAKOBBIC) MOJIEIIH, MPEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakuud — TpU PEIICHUHd Y4eOHBIX MO3HABATENbHBIX M MPAKTHUECKHUX 3aj1ad,
NPUMEHSATh Ha3BaHHbIE MOJIENIbHBIE TIPECTABICHUS ISl BHISBICHUS XapaKTEPHBIX
NPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEaKIUil.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOrO IMO3HAHMUS BEIIECTB MU XUMHYECKUX
peaKIuu;

(GopMyIupOBaThH LENH U 3a/1a4l UCCIEI0BaHUs, UCTIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOIMPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIs (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBbIX CY)KJICHUH;

BJa/IeTh HAaBBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAaHUS W TMPOBEACHUSA
YUYEHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENbHO MPOrHO3UMPOBATH €ro pe3yibTar, (HopMyaupoBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO TJOCTOBEPHOCTH PE3yJIbTaTOB UCCIEIOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOAEIAHHOM padoTe;

OpUOOpETaTh OMNBIT YYEHUYECKOHM HCCIIEOBAaTEIbCKOM U MPOEKTHOM
NESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
IOUCKY METOJOB pEUICHUs MNPAKTHUYECKUX 3a7ad, HPUMEHEHHUIO pPa3IMYHBbIX
METOJI0B MTO3HAHUS.

3) pa6ora c nngopmanmei:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPOpMauK (HAy4HO-
HOMyJIApHasl JHUTepaTypa XUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOMS,
pecypcbl MHTEpHETa), aHanu3upoBaTh MH(MOPMALUIO Pa3IMYHBIX BUIOB U (QopM
Ipe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEUYHUBOCTD;

(GopMynupOBaTh 3aMpPOChl U MPUMEHATH PA3IMYHbIE METOMABI MPHU MOUCKE U
oroope wHPOpMANHMKM, HEOOXONMMOW Jis BBIMOJHEHUS YYEOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3INYHBIX IOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMHYECKON HMH(pOpMAIMe: NpUMEHSATh MeXNnpeaMeTHole ((pusmueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBUATYpPBI, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKaeMOM TEMBbI B XOJI€ IUaIora u/uin
JUCKYCCHUU, BBICKA3bIBATh UJI€U, (POPMYITUPOBATH CBOU MPETIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEUIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3YJbTaTOB ITO3HABATEIBHOU JEATEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO WIIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIIIOJHEHUN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIEOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, pean3alui y4eOHOTo MPOeKTa, U (hOPMYJIUPOBATH BHIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXJIeHUsI 1 00MEHAa MHCHHSMU.

PeryisiTHBHBIE YHHBeEpCaJbHbIe YUeOHbIe NelCTBHA:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK ITO3HABATEIIbHYIO
JESITeNbHOCTb, ONpeaensas €€ Leau M 3a4ayd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe[ylaraéMblii aJropuT™M JEHCTBUH MpH
BBINIOJIHEHUM Y4YE€OHBIX U HCCIENOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN crmoco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIEATEIIBHOCTM HAa OCHOBE CaMOAHAIW3a H
CaMOOLICHKH.

NPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMBbI [0 XUMUHU HA YTITyOJIEHHOM
YPOBHE Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHMs BKIIOYAIOT crenuduyeckue
JUTsl y4eOHOro npeameTa « X UMHUs» Hay4YHble 3HAHMSI, YMEHUS U CIIOCOObI AECTBUI
0 OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI J1€ATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUW B PA3MUYHBIX y4EOHBIX
CUTyalUsX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C XUMHUEH. B
nporpaMMe IO XUMHUH TNPEIMETHBIE PE3YNbTAThl MPEACTABICHBI IO TroAam
U3Yy4YCHMUS.

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIEYEeHUU YCTOWYUBOTO
Pa3BUTHS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKON, SHEPTEeTHUECKONU U



MUIIEBON 0€301aCHOCTH, B Pa3BUTHUU MEIMIIMHBI, CO3JIaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX HCTOYHHUKOB SHEpIruy, B oOecreueHn palMOHAILHOT O
IPUPOJIONIONIB30BaHMUSA, B (DOPMHUPOBAHUU MHPOBO33PCHHS W OOIIEH KyJIbTYpPHI
YEeJIOBEKa, a TaKXe OHKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO ¥ IPUPOIHOM CPEJIE;

BIIAJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIre MOHATHS — XUMUUECKHI DJIEMEHT, aTOM, SIAPO U JICKTPOHHAS
o0Ooyouka aroma, S-, P-, O-aromHBIe OpOWTAIM, OCHOBHOE H BO30YXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUaM3aIusl AaTOMHBIX OpOUTaliel, WOH, MOJEKYyJa,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTD, CTEIICHb OKUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIepOIHBINA CKelleT, (yHKIIMOHAIbHAS
Tpylna, pajaukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIC), HM30MEpHs CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTrpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOJIOPOJIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OPraHWYEeCKUE COCAUHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuoguueckuit 3akon JI. M. MenpgeneeBa, Teopuss CTPOCHHS OPraHUYECKHUX
BeliecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEeBpallieHusT JHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMUs, JEKalllue B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; TPEICTABICHUS
0 MEXaHU3MaX XHMHYECKUX PEAKIMH, TEPMOIMHAMUYECKHUX U KHUHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHHUs, O B3aUMHOM BJIMSIHUM aTOMOB UM T'PYIIIT aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30oMepHbIid 3 dexThl, opueHTtanTsl | u Il pona);
(baKTOJIOTMYECKUE CBEJCHUSI O CBOMCTBAX, COCTaBe, IMOJYYCHUH M O€30MacHOM
WCITOJIb30BAaHUN BAKHEUITUX OPraHMYECKHUX BEIISCTB B OBITY M IMPaKTHYCCKOMH
NEATETbHOCTA  YENOBEKa, OOIMMX  HAYYHBIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA (Ha MpUMEpPE MPOU3BOACTBA METAHOJIA, ITepepadOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBISATH XapaKTEpHbIC MPHU3HAKU TTOHATHM,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATUSA MPHU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOopMHUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JJIsl COCTaBICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAMIEHHBIX M CKEIETHBIX) (DOPMYIT OPTraHUIECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUid  TOCPEICTBOM  COCTaBJICHUSA
ANIEKTPOHHOTO OajlaHca »JTUX pEeaKIii, peakIuii HOHHOTO OOMeHa IyTéM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



W3rOTaBJIMBAaTh MOJICIN MOJIEKYJI OPraHUYECKUX BEIIECTB JISl WILTIOCTPALIUU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABIMBATH MPUHAJIC)KHOCTh N3YYCHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOU
Homenknarype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
NpeACTaBUTENIe OpPraHMYEeCKUX BEUIECTB (ITUIJIEH, alleTUJIEH, TONYOJ, TIULEPHUH,
STUJICHTJIMKONb, (eHos, dopMallbAeTrul, aneTadblerua, aleToH, MypaBbUHAas
KHCJIOTa, YKCYCHAas KUCJIOTa, CTEapUHOBAsI, OJICMHOBAs, MaJTbMUTUHOBASI KUCJIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

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
opranuueckux BeniectB A. M. bytiepoBa 11t 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKre M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIECTB: aJIKAHOB, MKJIOAIKAHOB, AJIKEHOB, AJIKAJIMEHOB,
QJKWHOB, apOMAaTHUYECKUX YTJIEBOAOPONIOB, CIUPTOB, albJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
AMUHOB, aMHHOKHUCIIOT, O€NKOB, YIJIEBOAOB (MOHO-, M- W TMOJIMCAXapuJiOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUi C HCIHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCAUHEHUN OT
KpPaTHOCTH U TUIIa KOBAJIEHTHOM CBA3M (G- U T-CBS3H), B3AUMHOI'O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
CeIpbsi  (He(Th, NPHUPOAHBIM Ta3, yYroib), CHOCOOBI €ro mepepaboTKu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CHCTEMON 3HAHMA O €CTECTBEHHO-HAaYYHBIX
MeToAaxX MO3HaHUs — HAOIIOJACHUHU, U3MEPEHUH, MOJECIUPOBAHUU, YKCIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTH yYMEHUS MIPUMEHSITh OCHOBHBIE orepanuu
MBICIIUTEIFHON JESITEIbHOCTH — aHaJlW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMaTHU3aIINI0, BBISBJICHUEC NMPHYWHHO-CJCACTBECHHBIX CBSI3€H — JUIS WU3YYCHUS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHI;

c(hOopMHUPOBAHHOCTh YMEHHI: BBISBIIATh B3aUMOCBSI3b XUMHYCCKUX 3HAHUU C
MOHSITUSMU W TIPEJCTABICHUSMH NPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MAaTEpPUAIbHOTO €AWMHCTBA MHpA,
UCIIOJIH30BaTh CHCTEMHBIE 3HAHUS IO OPraHMYECKON XUMHH ISl OOBSCHCHHS U
IIPOTHO3UPOBAHUS SBJIICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO PUPOIY;

c(OpMHPOBAHHOCTh YMEHHH: TPOBOJIUTH PACUETHI IO XUMHYECKHM
dbopMynaM ¥ ypaBHCHHSIM XHMHUYECKUX PEAKIMI C MCIOIb30BAaHUEM (HU3HUCCKUX
BeIWunH (Macca, OOBEM Ta30B, KOJIWYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEI[ECTBA C KOJMYCCTBEHHOM CTOPOHBI: PAacuéThl MO HAXOXKICHHUIO XHMHUYECKOMN
(GbopMyIBl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX D3JIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHAJTU3UPOBATh M OIICHUBATH
C TIIO3HWIMH DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJICIACTBHS  OBITOBOM H
MPOU3BOJICTBEHHON JESATEIBHOCTH UEJOBEKAa, CBSI3aHHOW ¢ mepepadoTKoOU
BEIIECTB, UCIIOJIL30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX peIleHUN
Ipo0JIeM B CUTYAITUAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TIAaHUPOBATh M TIPOBOIWTH
XUMHUYECKUH OSKCIEpPUMEHT (TIOJyYeHHEe W HW3y4YeHHWE CBOWCTB OPraHUYECKHX
BEII[ECTB, KA4YECTBEHHBIC PEAKIMU YIJEBOJOPOJOB Pa3IMYHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX
3aad MO PACIO3HABAHUIO OPTaHWYECKHUX BEIIECTB) C COOJFOACHHEM IPaBUI
Oe3omacHoro oOpamlieHusi ¢ BEIIeCTBaMU M J1aOOpPaTOPHBIM 00OPYIOBaHUEM,
dbopmynupoBaTh 1€7b HUCCIEAOBAHUS, TMPEACTABIATh B pazIM4HON dopme
pPe3yIbTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh U OIICHUBATH X JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JII0/1aTh MpaBUiIa DKOJIOTHYECKH 11€71eCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOU JEATETLHOCTH B IICNISIX COXPAaHEHHUsS CBOETO 3/I0POBbS, OKPYKaroIIeh
IPUPOTHON CPEMBI U JOCTHKEHUS €€ yCTOWIMBOTO PA3BUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEWCTBHS HA JKUBBIC OPTaHU3MBI
OTpeNIeNIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbIc nokazatens [1/K;

aHAJIM3UPOBATH I1EJIECOO0PA3HOCTh MPUMEHEHHS OPTaHWYECKHX BEIIECTB B
IPOMBIIIICHHOCTH ¥ B OBITY C TOYKH 3pEHUST COOTHOIICHUS PUCK-TIONH3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEICHANPABICHHBI TONCK
XUMHUYECKON MH(OpPMAIIMK B PA3JIMYHBIX UCTOYHUKAX (HayyHasi M yaeOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBor mHbopmanuu, UHTEpHET U ApyTrHUe), KPUTHUIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.



11 KIIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUSI Kypca «OOIias M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHMU MOPUPOIbI, O MECTE€ U 3HAYEHUHU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAayK U €€ poju B 00€CIEeYEeHUU YCTOWYHUBOTO
pa3BUTHUS, B pEUIEHUU NPOOJEM HKOJIOTMYECKOM, SHEPreTUYECKOM U MHUILIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
UCTOYHUKOB DHEPrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOINOIL30BAHUS, B
dbopMUpPOBAaHUY MHPOBO33PEHHUS W OOIIEH KyJbTypbl YEIOBEKa, a TaKxKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3J0POBbI0 M IPUPOJHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHMX  3HAHMM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAralIINe MOHATUS — XUMUYECKHI DJIIEMEHT, aToM, SApO aToMa,
U30TOIIBI, AJICKTPOHHAs1 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOHTAIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHUA AaTOMa, TUOpUIM3alMs aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHCIICHMUS,
XUMUYECKasi CBA3b (KOBAaJICHTHAsl, MOHHAS, METa/NIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKAasE PEIETKA, XUMHYECKAs pPEaKius, pacTBOpP, DSICKTPOJIUTHI,
HE3JICKTPOJIUThI, JJEKTPOJUTHYECKAS JIUCCOLIMALMS, CTENEHb JAUCCOLUAIUH,
BOJIOPOJIHBIN  MOKa3aTelb, OKHUCIHUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(hdEKT
XUMHYECKOW PEAKLINH, CKOPOCTh XUMHUECKOW PEAaKLIUU, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUsl IEKTPOJUTUUECKON AUCCOIUALIUM, TEPUOIUYECKUN
3akoH [[.11. MenpaeneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
NPEBPALICHUS SHEPTUU MPHU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOIINX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUWA, JIeKAIIME B OCHOBE MOHUMAHUSA
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHYECKMX  SIBJICHUW,; COBPEMEHHBIC
NPEACTABICHNUA O CTPOEHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJSPHOM U
HAJIMOJICKYJIIDHOM  YPOBHSX; MNPEACTABICHUA O MEXaHU3MaX XUMHUYECKHUX
peaKkuuii, TEPMOAMHAMUYECKUX M  KHHETUYECKHMX 3aKOHOMEPHOCTSIX  UX
IPOTEKAaHUsI, 0 XMMHYECKOM PABHOBECHM, PACTBOpPaX M IUCIIEPCHBIX CHCTEMAX;
(dakToNOrHYecKue CBEJICHUS] O CBOWMCTBAaX, COCTaBe, MOJYYEHHUH M O€30macHOM
UCIIOJIb30BAaHUU BaKHEUMIIIMX HEOPraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU
NESATETbHOCTU  4YENOBEKa, OOIMMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI: BBISBIATH XapaKTEepHbIC MPU3HAKK TMOHSITHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATUSA MPHU
ONMCAHUY HEOPTaHMYECKUX BEILECTB U UX MPEBPACHUI;



c(hOpMHUPOBAaHHOCTh YMEHHUS MCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY IS
cocTtaBieHuss (OpPMYJ BEIIECTB W  YPAaBHEHHH  XUMHYECKUX  PEaKIUH,
cuctematuieckyto HoMmeHknarypy (IJUPAC) u TpuBHnanbHble Ha3BaHUs OTJEIBHBIX
BEIECTB;

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

c(hOpMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJA XMMHYECKOW CBSI3W W THUMNA KPUCTAUIMYECKON peméTku, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MBI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh ~ yMEHMH:  KiIaccu(PUUIMpPOBATh:  HEOPraHUYECKHE
BEIIECTBA MO0 UX COCTaBY, XUMUYECKHE PEAKIIMH IO PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrouux BeIIeCTB, TEIIOBOMY 3(h(dEKTy peakiuu, U3MEHEHHUIO
CTETICHEW OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaiu3aropa U
IPYTHUE); CAMOCTOSITENIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU JIs KIacCU(UKauu
M3Y4aeMbIX BEUIECTB U XUMUYECKUX PEaKIUK;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICIH MEPUOIMYECKOro 3akona Jl.
N. MenpaeneeBa u J1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO0, OOBSCHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XWMHYECKHX JJEMEHTOB II€PBOr0O—4ETBEPTOrO IEPHUOJOB
[Tepunonnueckoir  cucremsl  J[.MI.  MeHnngeneeBa,  uWCHONAb3ys  TMOHSTHUA
(QHEPreTUYCCKHE YPOBHM», «HEPTCTUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE M BO30YXKJAEHHOE HIHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XUMHYECKUX AJIEMEHTOB U HX
coenvMHeHnrd 1o nepuogaM wu rpynnaMm [lepunomnueckoin cucremsr [, H.
MeHneneeBa, BaJl€HTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX 2JIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh yYMEHHW: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOMCTBA  BEIIECTB  PAa3IMYHBIX  KIJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXKIYy HEOPraHWYECKMMH BEUIECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

cOPMUPOBAHHOCTh YMEHHUSI PACKPBIBAaTh  CYHIHOCTb: OKHCIUTENIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OajlaHca
ATUX PEAKIUH; peakIuii MOHHOrO OOMEHa IyTEM COCTaBIICHUS WX IMOJHBIX M
COKpAllIEHHBIX  HMOHHBIX  YPaBHEHHUM;  peakUud  TUAPOJW3a;  PEeaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMILIEKCOB IMHKA U AJIFIOMUHUS);



c(hOpMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH IPOTEKaHUS
XUMHUYECKUX PEAKIM ¢ Y4ETOM HMX DHEPreTHYECKUX XapaKTEPUCTHUK, XAPAKTEp
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAaKKE XapaKTEP CMEIMIEHUS] XUMUYECKOIO PABHOBECHS O] BIUSHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

cOpMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTb XHUMHUYECKHE PpEaKIIUu,
JeKalue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUs CEpPHOM KHCIOTHI, AMMMAKa,
o0lMe Hay4yHble MPUHLMIBI XUMUYECKHX TPOU3BOJCTB; LI€IeCO000pa3HOCTh
NPUMEHEHUS] HEOPraHWYECKUX BEHIECTB B MPOMBILIUIEHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUI O METOoAaxX Hay4YHOIo
NO3HAHUS SABJIEHMH MpUPOJbl — HaOMI0JIEeHNe, H3MEpPEHUE, MOJEIIUPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICIICHHBIH), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHATH 3TH 3HAHUS IIPU SKCIIEPUMEHTAIbHOM MCCIIEIOBAHUH BELIECTB
U Uil OOBSICHEHHS] XHMHUYECKHUX SBJICHHUH, HMEIOUIMX MECTO B MPHPOJIE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHMSI BBISBJISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
HNOHATUSMU WU NPEICTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
HNOHATUM «MaccoBas J0JIsI BEIIECTBA B PACTBOPE» U «MOJISIPHAsE KOHLIEHTpALUA»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIUIOBOro 3¢ dexra
peaklMu; 3HaY€HUs BOAOPOJIHOIO MOKa3aTessi pacTBOPOB KHUCIOT M WIENoYeH ¢
U3BECTHOM CTENEHbIO JUCCOLMAalM; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
NPOAYKTA PEaKLUH, €CIU OJHO M3 MCXOAHBIX BEIIECTB JAHO B BHJE PacTBOpa C
OTpeeNIéHHON MacCOBOM JTOJIe pacTBOPEHHOTO BEIIECTBA WU JaHO B M30BITKE
(MMeeT TpUMECH); JOJHM BbIXOAA MPOAYKTa peakiuu; OOBEMHBIX OTHOIICHUI
ra3os;

c(OpMUPOBAHHOCTh YMEHHUIl: CaAaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJIUTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBENEHHE  peakuuMid  HOHHOro  OOMEHa,
NOJATBEPKACHUE KAYECTBEHHOIO COCTaBA HEOPraHUYECKUX BEILECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IIOMOINBK) HWHAUKATOPOB, W3YYEHHUE BIMSIHUSA
pa3iauuHbIX  (AKTOPOB Ha  CKOPOCTh XUMHUYECKOM  pEaKIUH, pEeHIeHHE
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Merammel» u  «Hemeramasl») ¢
COOJIIO/ICHHEM NIPAaBUJI O€30MaCHOr0 OOpallleHus! C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GoOpMyJIUpOBaTh 1Leldb HUCCIEIOBAHMS, MPEACTABIATh B
pa3anyHOi (opMme pe3yabTaThl SKCIEPUMEHTa, aHAIM3UPOBaTh W OLICHUBATH HUX
JIOCTOBEPHOCTH;



c(hopMUPOBAaHHOCTh YMEHUI: cOOJIIOIaTh MpaBUIa MOJIb30BAHUS XUMHUECKOM
nocynod u jabopaTopHbIM 00OpymOBaHHEM, OOpalleHHs C BeEIIeCTBaMU B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XHMHYCCKHUX
OMBITOB, JKOJIOTMYECKH 1€JIeCO00pa3HOro TMOBEAECHUSI B OBITY W TPYJIOBOH
JEATEIBHOCTA B LEJSIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHOU
Cpelbl W JOCTHXEHHMS €€ YCTOMYMBOI'O Pa3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JICUCTBUSI HA >KUBBIE OPraHU3Mbl OMPEICIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3JIMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi nHbopmanuu, UHTEpHET 1 ApyTHe), KPUTHUESCKU
aHAJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIMIO, TiepepadaThiBaTh €€ U UCTIOIb30BaTh
B COOTBETCTBHUHU C MTOCTaBJICHHON y4eOHOM 3amaueii.
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but6mmoreka [IOK
3.3 Yresoas! d https://m.edso0.ru/d69df650
Hroro 1o pasueny 41
Pa3znen 4. A3orcoaepxamye opraHmyeckue coeJuHeHU s
but6mmoreka [IOK
4.1 AmuHBI. AMUHOKHCITOTHI. benku 12 httos://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3pnen S. BbicOKOMOJIEKY ISIpPHBIE COCAUHECHUS
bubmuoreka [JOK
5.1 BrICOKOMOIIEKYISIPHBIE COEAUHEHUS 6 httos://m.eds00.ru/d69df650
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaunmeHoBanue pa3aejioB U TEM nudposbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mudpp )
NMPorpamMMbI Bceero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atoma. Ilepnonnuecknii 3aKoH
bubmuorexa [IOK
1.1 u [leproanueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru/2dd57f24
snemenToB . . MenaeneeBa
19 CrtpoeHnue BemiecTBa. MHOT0OOpasue 11 1 bubnnorexa [IOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bu6nuorexa [IOK
1.3 X 19 1 3
HMITHECKHE peaKiiitd https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Paznen 2. Heopranuueckasi xumusi
but6mmoreka [IOK
2.1 H 31 1 3
CMETaILIbL https://m.edsoo.ru/2dd57f24
bu6nuorexa LIOK
2.2 Merasbt 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazueny 54
Pa3znea 3. XumMusd U :KU3HL
31 MeTtoapl T03HAaHUS B XUMUH. XUMHUA U 9 bu6mmoreka [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KonauvecrBo yacoB
Ne Hara DJIeKTpoHHBIe nH(ppoBbIE
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero u3yuyeHusi | o0pa3oBaTeJIbHbIC Pecypchl
padoTbI padoThI
[Ipeamert u 3HaueHUE
OpraHMYECKON XUMUH,
1 penCcTaBICHUE O 1 Enbmiorexa HOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHun4ecKux
COEMHEHU I
DIIEKTPOHHOE CTPOEHUE aTOMa
nepoza (OCHOBHOE U
2 1}31236p ,ZléEIHOG COCTOSTHUS) 1 bubmmorexa LHOK
T ' https://m.edsoo.ru/Oce6fd4c
BanenTHbIE BO3MOKXHOCTH
aToma yriepojaa
Xumuyeckas CBs3b B
OpPTaHUYECKHUX COCTMHCHUSIX.
3 Mexanu3mMbl 00pa3oBaHUs 1 bubmmorexa LIOK
. p https://m.edso0.ru/8d39f5c8
KOBAJIEHTHOH CBSI3H, CITOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
4 0 FEIl)HI/IlIeTCII)(I/IX coeqInHEHNI A 1 bubmorexa [JOK
P ' https://m.edso00.ru/9e595ch8
M. bytneposa
Bunsr nzomepun: cTpykTypHas,
5 MPOCTPaHCTBEHHASI. 1 bu6nmoreka [IOK
OnexTpoHHbIE 3G (DHEKTHI B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OpPraHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COCIUHEHUN

IIpencraBnenue o
KJ1accu(UKaLuu 1

6 CUCTeMaTH4YeCcKas bubmmorexa [IOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKHUX BEIICCTB

7 Knaccuduxanus peakuuii B bu6mmoreka [IOK
OpraHUYEeCKOM XUMHUH https://m.edsoo.ru/ba5706aa

3 CucremaTtuzanus 1 00001IeHNE bubmuorexa [IOK
3HAHUM MO TeME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHUECKUHN PSIJI,
obmas popmyina,

9 HOMEHKJIaTypa U U30MEpUs, bu6mmoreka [IOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

10 dusnueckue U XUMUYECKHE bu6mmoreka [IOK
CBOICTBA aJKaHOB https://m.edso0.ru/3137711c
Haxoxnenue ankaHoB B

11 npupoe. CriocoObl MoydeHus bubmmorera [IOK

https://m.edso0.ru/259b0a5b
Y IPUMEHEHHUE alKaHOB
[uknoankanel: o0mas
(dbopMyna, HOMEHKIATypa

12 U30Mepusi, 0COOEHHOCTHU bu6muoreka [IOK
CTPOCHUS U XUMHAYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI MTOJIyUEHUS U
MIPUMEHCHUE

13 Pemenue pacy€THBIX 33724 Ha but6mmoreka [IOK



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

OIpeielIeHUEe MOJICKYJIAPHOU
(hOpMyITEI OPraHUIECKOTO
BEILIECTBA 110 MaCCOBBIM JOJISIM
ATOMOB 3JIEMEHTOB, BXOISIIUX
B ero coctaB. CHCTeMaTH3aLKs
1 000011IeHNE 3HAHUH 110 TEME

https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTUYECKUH P,
obmas ¢popmyna,
HOMEHKJIaTypa, 3JE€KTPOHHOE U

but6mmoreka [IOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Mosiekyl. CTpyKTypHasi U IHC-
TpaHC-U30MEPHS AJTKEHOB
®uznyecKnue 1 XUMHIECKUE
15 cBoicTBa ankeHoB. [IpaBuio bubmmorexa LIOK
P https://m.edsoo.ru/21069ccd
MapkoBHHUKOBa
16 Croco0bl moTy4eHus: u bubmuotexa [JOK
MIPUMEHEHUE aJIKEHOB https://m.eds00.ru/665dc058
[IpaxTrueckas padora Ne 1 o
17 teme "l[lonydyeHue >TusieHa u Bubmroreia LIOK
v . https://m.edso0.ru/0941eed8
W3y4YEHUE €ro CBOUCTB
Pemenue pacu€THbIX 3324 Ha
18 oTpe/IeTICHUE MOJICKYIISIPHOU bu6nmoreka [IOK
(hOpMyITbI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIllECTBA
AJKaJIuEeHbI: CONPSKEHHBIE,
U30JIMpPOBaHHbIE,
but6mmoreka [IOK
19 KyMYJUPOBaHHBIE.

Oco0eHHOCTH 3IIEKTPOHHOTO
CTPOSHHS

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



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XHWMUYCCKUE CBOMCTBA bubmuorexa [IOK
CONPSIKEHHBIX THEHOB https://m.edso0.ru/e561253d

21 CriocoObI nostyueHust u bu6mmoreka [IOK
MIPUMEHEHNE AJIKAUEHOB https://m.edso0.ru/1aa81660
AJNKHHBI: TOMOJIOTHYECKHUM AL,
obmras ¢popmyina,

29 HOMEHKJIaTypa, JIEKTPOHHOE U bu6mmoreka [IOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edso0.ru/68b6cc4c
MOJIEKYI, (hu3nueckue
CBOMCTBa

23 XUMHUYECKHE CBOMCTBA AJIKUHOB bubmmorera [IOK

https://m.edso00.ru/23493a93

24 KauecTBeHHBIE peakiuu Ha bu6nmoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

25 Croco0bl moTy4eHus: u bubmuotexa [JOK
MIPUMEHEHUE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHHIO XUMHUYECKON bubmorera LOK

https://m.edso0.ru/5db8e526
peaxiuu

97 CucreMmarusanus 1 0000ueHne
3HAHHUU TI0 TeME
ApeHbI: TOMOJIOTHYECKUN PSI,
obmas ¢popmyna,

28 HOMEHKJIaTypa. DIIEKTPOHHOE U bu6mmoreka [JOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edso0.ru/a92a7094
MOJIEKYJ O€H30J1a U TOJIyoJIa,
ux (puznYecKue CBOMCTBA

29 XHWMHYECKUE CBOMCTBA apCHOB: bu6mmoreka [IOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

p€aKkiru 3aMCIICHUA

https://m.edsoo.ru/a44alae4

30

XUMHYECKUE CBOMCTBA apEHOB:
pEaKUUH NPUCOECTUHEHNS,
OKHCJICHHE TOMOJIOTOB OeH3011a

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4

31

Oc0o0EHHOCTH XUMUYECKUX
CBOMCTB CTUPOJIA

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THBIX 33724 Ha
OnpeAeIeHUE MOJIEKYISIPHON
(hopMyIIBI OPraHUYECKOTO
BElIECTBa

bu6moreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoObI nostyueHust u
NPUMEHECHHUE apCHOB

but6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

T'eneTnyeckast cBA3L MCXKIOY
Ppa3InYHbIMU KJIaCCaMU
YTIIEBOJIOPO/IOB

35

Pacuérel mo ypaBHEHUSIM
XUMHYECKHUX PEAKIUH.
CucreMatu3anus 1 0000I1IeHE
3HAHUM TI0 TEME

36

[Tpupoansiii ra3. [lomytHbie
He(TsHbIE ra3bl

37

KameHHbI#1 yronb U IpogyKThI
ero nepepaboTKH

but6mmoreka [IOK
https://m.edso0.ru/69b3398b

38

Hedtp 1 ciocoOw eé
nepepabotku. [Ipumenenne
MIPOAYKTOB NepepaboTKu HEPTH

but6mmoreka [IOK
https://m.edsoo.ru/21f9de78

39

I'enernueckas cBSI3b MCIKOY
Ppa3siIMYHbIMU KJIaCCaMU



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

YTJIEBOJIOPOIOB

40

lanorenonpons3BogHbIE
YIJI€BOJIOPOAOB: AIEKTPOHHOE
CTPOEHHUE; PEAKIIMH 3aMEILECHUS
rajioreHa

but6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JeicTBue 1ienoyuent Ha
rajoreHIpOU3BOIHbIE.
BzaumogelictBue
JIATaJIOreHaaKaHOB ¢ MarHUEM
M [IUHKOM

42

Cucremaruzanus U 00001IeHIE
3HAHMI IO pa3Jeny
"Yraesogopoas"

but6mmoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonTponbHas pabora o teme
"YraneBonpopoas!”

bubmuorexa [JOK
https://m.edso0.ru/95c9e298

44

[penenpHbIe OHOATOMHBIC
CIIUPTHI: TOMOJIOTHYCCKHH PSJI,
obmras popmyra, CTpoeHHE
MOJICKYIT, U30MEPHSI,
HOMEHKJIATYpa,
KJaccuukanms, GU3nIecKue
CBOMCTBa

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XMMHUYECKHE CBOVCTBA
MpeAeIbHBIX OJITHOATOMHBIX
CIIUPTOB

bu6mmoreka LIOK
https://m.edsoo.ru/26ee34fe

46

CriocoOsl mostyueHust u
MIPUMEHEHHE OJTHOATOMHBIX
CIHMPTOB

Bbu6moreka [JOK
https://m.edso0.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

[Ipocteie 2¢hupsi:
HOMCHKJIATYypa U U30MEpHs,

bubmuorexa [JOK

47 0COOCHHOCTH (PUBUUYECKUX U https://m.edso0.ru/c2c788b2
XUMHYECKHX CBOMCTB
MHOroaTOMHBIE CITUPTHI:

48 STUJICHTIIUKOJb U TIUILEPUH, UX bu6nmoreka [IOK
(du3HUYeCKUe U XUMUICCKUE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoOsl mostyueHus: u

49 MIPUMEHEHHE MHOT0aTOMHBIX bubamorexa [JOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
®DeHo: CTpOeHNE MOJIEKYIIBI,
50 (hu3MvecKre CBOMCTBA. bubmmorexa LOK
https://m.edsoo0.ru/2ce726f8
ToxcuuHOCTh PeHOMA
. bubmuorexa [IOK

°1 Xumirieckue CeoiicTsa denona https://m.edsoo0.ru/037ca5f9

59 CriocoOsl mostyueHust u bu6nmoreka [IOK
IpUMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[paktuyeckas padota Ne 2.

53 Pemienne skcriepuMeEHTAIBHBIX bu6nuoreka [IOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
¢denonsr"

54 CucremaTtu3zanus u 0000IICHIE bu6nmmoreka [JOK
3HAHUM 10 TeMe https://m.edso00.ru/1810cb9b
Anberuibl 1 KETOHBI:

55 3JIEKTPOHHOE CTPOCHUE bu6mmoreka [IOK

KapOOHWIBHOM TPYIIIbI;
TOMOJIOTHYECKHUE PSAABI, 0011ast

https://m.edsoo.ru/b139beaa
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dbopmyna, uzomepus u
HOMEHKJIaTypa

A.]'ILILCI‘ HUAbl 1 KECTOHBI:

bubmuorexa [JOK

56 M3UYECKHUE CBOICTBA; peaKIINHU
b peakh https://m.edso0.ru/c887425c¢
MIPUCOCTUHEHUS
Peaknnu oxkucienus u
57 Ka4YeCTBEHHBIE PEAKIIUNA bubmorexa I[IOK
peak https://m.edso0.ru/a393baa9
aJIbAETUI0B U KETOHOB
58 Crioco0sl mostyueHust bu6nmoreka [IOK
aIbIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE MPEAETbHBIC
59 KapOOHOBBIC KUCIIOTHI, Bbu6moreka [JOK
0COOCHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJICKYJT
H3oMepus 1 HOMEHKIIATypa
60 Ka 605013171)( KUCJIOT nyp bubmorexa [JOK
P . https://m.eds00.ru/700cc87b
¢duznueckue cBoiicTBa
XUMHUYECKHE CBOUCTBA
61 MpeaeabHBIX OQHOOCHOBHBIX bubmorexa HOK
pent A https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB
62 MYPaBbUHOM KHUCIIOTBI. bubnuoreka [IOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOMCTB:
63 HEIpeleIbHbIX U bu6nuoreka [IOK

apOMaTHYEeCKHX KapOOHOBBIX,
JTUKapOOHOBBIX,

https://m.edso0.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
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https://m.edsoo.ru/700cc87b
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TUAPOKCHUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KUCIIOT

IlonsaTue o IMPOU3BOAHBIX

bubmuoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.edsoo0.ru/0d162d9d
CriocoOsl 1ostyueHus: u
65 MIPUMEHEHNE KapOOHOBBIX bubmorexa [IOK
p p https://m.edsoo0.ru/7c065c9d
KHUCJIOT
Crnoxxnble d(UpHI:
TOMOJIOTUUYECKHH psJl, oO1as but6mmoreka [IOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 du3nYeCcKue 1 XUMUYSCKUE bubmuorexa [JOK
cBoMcTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacuérHbix 3a1a4: o
YPaBHEHUIO XUMHUYECKON
68 peakuy, Ha ONpe/IeIICHIE
MOJICKYJISIPHOHN (hOPMYITBI
OpPraHUYECKOI0 BEIIeCTBa
[TpakTrueckas padota Ne 3.
69 Pemrenne skcnepuMeHTAIBHBIX bu6nmoreka [IOK
3a1a4 o Teme "KapOoHoBbie https://m.edso0.ru/486671fb
kucnoThl. CiioxHbie dQuphr"”
Kupser: ctpoenue, puzndeckue
70 u XI/I:MI/IIIG(I?KI/IG CBo(fII)CTBa Enbmiorexa HOK
https://m.edsoo.ru/al19c5b98
(runponus)
71 Oco0eHHOCTH CBOICTB KUPOB, bu6muoreka [IOK

CoACpIKalliuX OCTAaTKH

https://m.edsoo0.ru/b0331922



https://m.edsoo.ru/0d162d9d
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https://m.edsoo.ru/adfffe6d
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HETPEIEIbHBIX KUPHBIX
KucaoT. JKupsl B Ipupoie

MpI1a KaK COIU BBICIINX
Kap6OHOBBIX KHCJIOT, UX

bubmuorexa [JOK

72 Morolee aerctaue. Iloustue o
mee A https://m.eds00.ru/3c566565
CHUHTETUYECKHUX MOIOIINX
cpeactax (CMC)
I'enernueckas cBsI3b
YTJIEBOJIOPOIOB M bu6mmoreka [JOK
73
KHUCJIOPOJCOAEPKAITUX https://m.edso0.ru/56790c96
OpraHUYECKHUX BEILECTB
74 Pacuérel o ypaBHEHUAM
XUMUYCCKHUX PEaKIUn
Cucremaruzanuus U 00001eHnE bu6mmoreka [IOK
75 .
3HAHUH T10 TEME https://m.edsoo.ru/f8eaf2eb
OO0mas xapakTepucTuKa
76 YTJIEBOJIOB U KJIaccCU(PUKAIHS bubnuorexa LIOK
YIJIEBOJIOB (MOHO-, TU- U https://m.edsoo0.ru/7a9693al
MOJINCaxapu/Ibl)
Momnocaxapusl: pu3nyeckue
77 CBOWCTBA U HaXOXIEHHUE B bubmmorexa LIOK
https://m.edsoo.ru/b4bdda2d
pUpoJIe
[IpumeHeHue IIroKo36l, €€
78 SHAYCHIE B bubmuorexa [JOK
https://m.edsoo.ru/5e61122d
YKU3HEICSITCIIBHOCTH OpraHu3Ma
Hcaxapubl: caxaposa,
a P P bubmuorexa [IOK
79 MaJIbTO3a U JIAKTO3a.

Haxoxnenue B npupoje u

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
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https://m.edsoo.ru/eb0384e7

IIPUMEHCHUEC TUCaXapui0B

[losnmmcaxapuasl: CTpoeHUE
MaKpOMOJIEKYJ, (PU3NYEeCKHe U

but6mmoreka [IOK

80
XHUMHUYECKHUE CBOMCTBA, https://m.edso00.ru/72a04508
MIPUMEHEHHE
81 [TonsiTue 06 UCKYCCTBEHHBIX bu6mmoreka [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a/1a4 Ha
82 ONpeAesIeHUE JOJIM BbIX0/a bu6mmoreka [IOK
MIPOYKTA PEAKIIUH OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOXKHOTO
CucremaTtuzanus 1 00001IeHNE bubmuoreka [JOK
83 .
3HAHUM MO pa3aerty https://m.edso0.ru/08d4364c
KonTponbHas padbora 1o teme
84 "Kucnopoaconepxkaiiye Bubmiorexa LIOK
poAcoACpRatl " https://m.eds00.ru/42c6678e
OpraHUYECKHEe COCTUHEHUS
AmuHbL: Ki1accudukarms,
CTPOEHHE MOJIEKYJI, 001IIast
85 (pT(f) Myna I/I30MeyI/IH bubmmorera [IOK
pMYTa, pY, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pu3nyecKue
CBOICTBa
86 XHWMUYECKUE CBOMCTBA bubmuotexa [JOK
ann(paTHUECKUX aMUHOB https://m.edso0.ru/1bc5cf80
AHUIIMH: CTPOCHHUE aHWJINHA,
87 0COOCHHOCTH XUMHUYECKUX bubmmorexa LIOK
N https://m.edso0.ru/39cd21f1
CBOMCTB aHHJIMHA
88 CriocoObI nostyueHust u bu6muoreka [IOK

MIPUMEHEHHE aTu(paTHUECKUX

https://m.edsoo.ru/eal38763



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

AdMHHOB

AMMHOKHUCIOTBI: HOMEHKJIATypa
1 u3omepus, pu3nuecKue

but6mmoreka [IOK

89 cBoiicTBa. OTIENIbHBIC https://m.edso0.ru/d1773e80
MIPEACTAaBUTEHN 0.-aMHUHOKHUCIIOT
XuUMHYECKUE CBONCTRA
AMHUHOKHCIIOT, X
90 OMOJIOTHYECKOE 3HAUCHUE Bubmmorera [IOK
https://m.edso0.ru/77df705a
aMUHOKHCIIOT. CHHTE3 |
TUAPOIIU3 TIETITHIOB
91 benku xak npuponHsie bu6nmorexa [IOK
MIOJIUMEPBI; CTPYKTYPbI OEJIKOB https://m.edso0.ru/429e9899
. but6mmoreka [IOK
92 XHWMUYECKUE CBOMCTBA OEITKOB httos://m.edsoo.ru/6237306d
A3zotcoaepixkaiiue
reTePOIMKINYECKHE
93 coenuHeHus. HykienHoBbie Enbmrorexa HOK
https://m.edso0.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosornyeckas poib
[IpakTrueckas pabora No 4.
Pemenue skcnepuMeHTATBHBIX
94 SAMaY TT0 TeMe but6mmoreka [IOK
" https://m.edsoo.ru/8e3c02d1
A3zoTcozepkaiiue
OpraHUYecKHe coeuHeHus"
[TpakTrueckas padota Ne 5.
95 Pemenue skcnepuMeHTAIBHBIX bu6mmoreka [IOK

3aja4 1o reme "Pacro3naBaHue
OpraHUYECKUX COCTMHEHUM"

https://m.edsoo.ru/bde3fdf6
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KonTponbhas pabora o teme

but6mmoreka [IOK
"A 1

% SoTCONCpAtIHe " https://m.edsoo.ru/ce561bc7
OpraHUYECKHE COCTUHEHUS
OcCHOBHBIE TIOHATHUSL XUMHH
BBICOKOMOJIEKYIISIPHBIX

97 COCTMHEHUI M METOJBI UX 1 bubmorera [JOK

https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEpU3aIus U
MOJIMKOHACH AU
[Tnactmaccel. YTunuzamus u bubmuoreka [JOK

98 1
nepepadboTKa MmiIacTuKa https://m.edso0.ru/82242e0f
DJ1acTOMEpPHI: HATYpaJIbHBIN

99 CI/IHTCTI/I‘ICP;KI/IG K;, . KU 1 bubmmorexa LOK

yayRa. https://m.edso0.ru/246103ec
Pe3una
Bonokna: HaTypanbHEIE,

100 HCKYCCTBEHHBIE, 1 bu6nunorexa [IOK
cuHreTnueckue. [lomumepsl https://m.edso0.ru/5963a601
CHEIHAIbHOTO Ha3HAUCHUS
[paktugeckas padora Ne 6.

Pemenue skcriepuMeHTaIbHbIX bu6mmoreka [IOK

101 1
3a1a4 no teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
MJ1IaCTMacC ¥ BOJIOKOH"

O00011eHNE U CUCTEMATU3ALII
M3y4YEHHOI'0 MaTepuasa 1o TeMe bubnuorexa [IOK
102 \ 1
BricokOMOnEKyIIApHBIE https://m.edsoo.ru/6a22b1e8
coeiMHeHus "
OBUIEE KOJIMYECTBO UACOB I10 102

[NPOI'PAMME
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11 KJIACC

KoaunuecTBo yacoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabnbie | IlpakTHueckue bp
n/n Bcero u3ydeHusi | oOpazoBarTejibHbIE
padoTbI padoThI
pecypchbl
1 Atom. CocTaB aTOMHBIX SIIEP. 1 bu6mmoreka [IOK
Xumu4deckui anemMeHT. M30Tonsl https://m.edso00.ru/59c112ee
CrpoeHue IeKTpOHHBIX 000JI0UeK bu6muoreka [IOK
2 1
aTOMOB, KBAHTOBBIC UHMCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccupukanmsi XaMU4IeCcKux 1 bu6mmoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-a;meMeHTsI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 351eKTpOHOB MO 1 bu6mmoreka [IOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOHPUTypaIIK aTOMOB
5 BHCM;:[E—I)TOB B OCHOEI)-ION}[]II)/I 1 bubmmorexa [TOK
. https://m.edso0.ru/8149e846
BO30Y)XKIEHHOM COCTOSTHUHU
6 DIIeKTPOHHBIE KOHPUTYpaAIIUK HOHOB. 1 but6mmoreka [JOK
DIIeKTPOOTPULIATELHOCTh https://m.edso0.ru/a0764b24
[leproguyeckuit 3aK0H 1
[lepronuueckas cucTeMa XMMHIECKUX
7 sanemenToB JI. 1. Meneneena, cBs3b C 1 bubmmorexa LIOK
N Uﬂ ’ https://m.eds00.ru/16957c01
COBPEMEHHOU Teopuen CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
3 XUMUYECKHUX DJIIEMEHTOB M 00Pa3yeMbIX 1 bu6mmoreka [IOK
VMU IIPOCTHIX U CIIOKHBIX BEIIECTB I10 https://m.edso0.ru/f8468927
rpyImaMm U nepuojaam
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Cucremarusanys U 00001IeHre 3HAHUN

bu6mmoreka [IOK

9
10 TEME https://m.edsoo.ru/8fad2942
Buael xumuueckoii cBsi3u. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3H. bu6mmoreka [JOK
10
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoJIeKyIIpHbIE B3aUMOICHCTBHS
BasieHTHOCTD U BaJI€HTHBIE
11 BO3MOKHOCTH aTOMOB. CBsI3b bu6mmoreka [JOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
reOMETPUYECKUM CTPOECHHUEM
12 IIpencraBieHuss 0 KOMIUIEKCHBIX bu6nmorexa [IOK
COCAMHEHUAX: COCTaB U HOMEHKIIATypa https://m.edso0.ru/8c66b12a
BemiecTBa MOJIEKYIJISIPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOCHUS. THIIbI bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB
[ToHsiITHE O TUCTIEPCHBIX CHCTEMAX.
14 [IpencraBnenue 0 KOUIOUIHBIX bubmmorexa [IOK
P https://m.edsoo.ru/da2c70e4
pactBopax
HlcTuHHBIE pacTBOPHI: HACBIIEHHBIE U
15 HEHACBIIIIEHHBIE, PACTBOPUMOCTH bubnmorexa LIOK
P p ’ https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatsl
16 CriocoObI BeIpaskeHUsI KOHIICHTPAIIUU bu6muoreka [IOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemenne 3aiau ¢ ucnoyib30BaHUEM
17 TIOHATHH ""MaccoBasi J0JIS bubmuorexa [JOK

nn

pacTBOPEHHOTO BellecTBa", "MOJIsIpHaAst
KOHIIEHTpanus"

https://m.edsoo.ru/785e0ab4
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18 Knaccudukamnmsi 1 HOMEHKIIaTypa bu6mmoreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremartuzanus 1 00001IeHNE 3HAHUN bu6mmoreka [IOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KoHnTtponbHas pabota mo Temam
"Crpoenue atoma. [lepuoanueckuii

20 3akoH u [lepronnueckas cucrema bubnuorexa [JOK
XUMHUYeCKHX di1eMenToB [1. 1. https://m.edsoo.ru/70a60aa4
Menneneena", "CTpoeHue BeliecTna.
Mmuoroo6pa3ue BemecTB"
Knaccudukamnmsi XaMU4eCKIX peaKIuit
B HEOPTaHMYECKON M OpraHu4eCcKon

21 XUMUHU. 3aKOH COXPAHEHUS MaCChl bu6nmnoreka [IOK
BEIIIECTB; 3aKOH COXPAaHECHUS U https://m.edsoo.ru/6335cdd2
MIPEeBPAIICHIS SHEPTUHU TIPU
XUMHUYECKHUX PEAKITHIX
TemnoBsie 3pPEKTH XUMHUYIESCKUX

22 peakuuii. Tepmoxumuueckue bubamorexa [IOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brrurcnenus mo ypaBHEHUSIM

23 XUMUYECKHUX PEaKIUN 1 bubnnorexa LIOK

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

TEPMOXUMHYECKUM YPaBHEHHUSAM
CKOpOoCTh XMMHMUECKOHN peaKlnH, e&

24 3aBHCHUMOCTB OT Pa3JINYHBIX (PAKTOPOB.
Karanu3 u kaTanuszatopsl

25 ['oMOTeHHBIC U TeTePOTreHHBIC PEAKIIHH

26 [Ipaktuyeckas padota Ne 1 o reme bu6nmorexa [IOK

"BnusHue pa3nuuHbIX (pakTOpoB Ha

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

OObpaTtumMble 1 HEOOpaTUMBbIE PEAKIINU.

but6mmoreka [IOK

27
XUMHUYECKOE PAaBHOBECUE https://m.eds00.ru/30952f9b
[TpakTrueckas padora Ne 2 o Teme
28 "BnusiHue pa3nnyHbIX (PaKTOpOB HA Brbmmoreia LIOK
P P " https://m.edsoo.ru/3bf34el7
MIOJIOKEHNE XUMHUYECKOTO PAaBHOBECHS
DIIEKTPOTUTHICCKAST JUCCOIHAITHS.
29 CHanlzle " cia0ble 3JII[eK :nnfm bubmorexa OK
R ’ https://m.edsoo.ru/5f766bdf
CreneHp TuccoMaun
Honnoe npoussenenue Boabl. Cpena
30 BOJIHBIX zI:CTBo (I)IB Bono Ho HBII:I)\/'I " bubmmorexa [TOK
g p POB. BOAOPOA https://m.edso00.ru/3966ca89
nokasatensb (pH) pactBopa
I'maponu3 comeit. Peakmmu,
31 I (I)[feKan ue B ac:TB(I)I ax bubmmorexa [IOK
p H p p https://m.edso0.ru/09d5a9bd
AIEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme
32 "XuMH4ecKre peakiluyl B pacTBOpax bubmorera [JOK
P B P P https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIUTOB
OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIC
33 eaknuu. BaxkHelme oKUCIUTEIN U bubmorexa OK
peatim. https://m.eds00.ru/56226060
BOCCTaHOBUTEIN
34 Merton 371eKTPOHHOTO (3JIEKTOHHO- but6mmoreka [IOK
HOHHOT0) OanaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACIUIABOB bu6nmnoreka [IOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenwne 3aga4 pa3nuyHbIX TUIIOB bubmorera [JOK
A&t p https://m.edso00.ru/5a859d16
37 Pemenne 3a1a4y pa3au4HbIX THIIOB bu6mmoreka [IOK
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https://m.edsoo.ru/5afa265d

38 CuctemaTtuzanus 1 00001IeHNEe 3HAHUIA bu6mmoreka [IOK
o teme "XuMuueckue peakuuu" https://m.edsoo.ru/c161eb85
KonTponbHas pabota no teme bu6mmoreka [JOK

39 n n

XUMHUYECKUE PeaKIuu https://m.edsoo.ru/a8a0a930
[TonoxeHne HeMETaIOB B
[lepuoanueckoit cucreMe XMMHUECKHX
40 snemenToB JI. 1. MenaenceBa u bubmmorexa [IOK
T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTHU CTPOCHHUS UX aTOMOB.
®u3nyecKue CBOKMCTBA HEMETAIIOB
ANoTponusi HEeMETaJuIoB (Ha IpuUMepe
41 KHCII0po/a, cepsl, pocdopa u bubmmorexa LIOK
poAa, CepHl, P https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bomopon: nmonmyuenue, puandeckue u bu6mmoreka [IOK
XMMHYECKHE CBOMCTBA. [ Mapu bl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaX0X/IEHHUE B IPUPOJIE,

43 CHIOCOOBI MOTyYeHUs, PU3UIECKUE U Bubmmoreia LIOK

YHCHIT, https://m.eds00.ru/4e223795
XUMHUYECKHE CBOHCTBA
I"anorenoBonopoael. Baxkueiimue
44 KHUCIIOPOJICOACPKAIIUE COSTMHEHUS Bubmmoreia LIOK
p p https://m.edso0.ru/6b3255e6
raJIOTCHOB
JlabopaTopHbIe U TPOMBIIIIIICHHBIE
CHoCOOBI MOTYYEHUS TaJIOr€HOB. bubmuoreka [IOK

45
[IpuMeHeHre raJoreHoB U UX https://m.edso0.ru/6971aca4
COEeIUHEHNN
[paktuyeckas padota Ne 4. Perenue

bu6mmoreka [IOK
46 HKCIIEPUMEHTATBHBIX 3334 10 TEME

"T"amoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: nabopatopHsie u
MIPOMBIIIUICHHBIE CITOCOOBI TTOJTYYCHHS,

bu6mmoreka [IOK

47 3UYECKHE €CKHE CBOMCTBA.
(H3HHCCKHC 1 XMMHUHCCKHE CBOHCTB https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHHE KUCITIOPOIa U
030HAa
but6mmoreka [IOK
48 OKCHUIBI U TIEPOKCUIIBI
o POKCHI https://m.eds00.ru/5¢8816a0
49 Perrenue 3a1a4 pa3anyHbIX TUIIOB Eubmorexa ITOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XACHUE B IIPUPOJIL,
50 crul))co6m TIOJTyYCHHUS qf)mzmecxne " bubmmorexa LIOK
v o https://m.edsoo.ru/46afael6
XUMHUYCCKHEC CBOUCTBA
but6mmoreka [IOK
51 CepoBozopos, ¢
POBOZIOPOJL, CyMLQHLI https://m.eds00.ru/7c875999
Kucnopoxaconepskaiue coe JMHEHUS
52 CePBI gCOGCHHpOCTI/I CBOMCTB CEpHOI bubmorexa HOK
ppL p https://m.edsoo.ru/8cfa2548
KUCIIOTBI
[Ipaktuueckas padorta Ne 5. Pemenue

53 DKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubnmorexa [JOK

" P . iI https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coenHeHUS
A3OT: HaXOXKJICHUE B TIPUPOJIE,

54 crocoObl oJTyueHus, (pu3nyeckne u bu6nmoreka [IOK
XHMUYECKHE CBOICTBA. AMMHAK, https://m.edsoo.ru/badd2255
HI/ITpI/II[BI
Kucnopoxnconepxaiue coeIuHeHUs

55 a3oTa %CO6€HI—II)OCTI/I CBOICTB a30THON bubnmorexa LIOK

) https://m.edsoo.ru/e2965afe
KHUCJIOTHI
b K
56 [IpumeHeHue a30Ta U ero CoeAMHEHU . nbmorexa 110

https://m.edso0.ru/129f5059
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AzoTHbIE yI10OpeHUs

docdop: Hax0XKIEHUE B IPUPOJIE,
CIOCOOBI MONYYeHHS, PU3HYECKHE 1

but6mmoreka [IOK

57
xumHu4deckne cpoictra. Dochuas u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunsl dhocdopa,
58 q)ocq)i c((i)) e(bxcz ue kuciotel. Comu bubmmorexa [IOK
p Iu[ prrat ’ https://m.edso0.ru/c7a2d429
dhochopHON KHCIOTHI
59 [Tpumenenue docdopa u ero bu6nmnoreka [IOK
coenuHeHuit. ®ochopubie ynoOpeHus https://m.edso0o.ru/a218070a
[Tpaktuueckas padora Ne 6. Pemenue
but6mmoreka [IOK
60 AKCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe
https://m.edso0.ru/8175ac3f
"Azot u hochop u ux coeuHEHUS"
Yraepoa: HAXOXKIAECHHUE B IPUPOJIE,
AIJIOTPOIHBIE MOAU(UKALINY; bu6mmoreka [IOK
61 .
dbuznyeckre U XUMHUYECKUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxcup yriepoaa(ll), oxcu
62 e iyerl(l\I/)) . (O.H)I:HaSI Kf/[ICJIOTa u eé bubmmorexa LOK
YEIEpOA 24 https://m.edsoo.ru/dba58adf
conu
63 Pemenwe 3a1a4 pa3mndHbIX THIIOB bubmmorexa LIOK
AP https://m.eds00.ru/6029b609
Kpemuuii: HaxokAeHUE B IPUPOJIE,
64 05000651 o eIfI/I}I (bnmzefmfe u bubmmorexa [IOK
VAT, https://m.eds00.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxkcua kpemuus(1V), kpemuueBas bu6mmoreka [IOK
KHCJI0Ta, CUIIUKATHI https://m.edso00.ru/3170e7b1
66 [TpumeHeHne KpeMHHsI ¥ €TO bubmuorexa [JOK
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coenuneHui. CTEeKJ10, €ro nojJy4yeHue,
BHUbI CTCKJIA

https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Perrenue 3a1a4 pa3anyHbIX TUIIOB Enbmorexa I{OK
Aatp https://m.edsoo.ru/b624f801
68 CuctemaTtuzanusi ¥ 00001IeHNe 3HAHUIA bubmuorexa [IOK
o teMe "Hemeramnber" https://m.edsoo.ru/6e864db5
69 Konrponbnas padora o teme bu6mmoreka [IOK
"HemeTamas!" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOIBHOMN bu6mmoreka [IOK
paboThI, KOPPEKIHS OIIUOOK https://m.edsoo0.ru/2b7e9510
[TonoxxeHue METAIIOB B
[lepronuueckoi cucTeMe XUMUYECKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa [JOK
: P https://m.eds00.ru/9839¢c16¢
AJIEKTPOHHBIX 000JI0YECK aTOMOB
METAJUIOB
OO6mue ¢puznuecKue CBONCTBA
72 MeTaJUIOB. [IpuMeHeHne MeTaJLIOB B bubmmorexa LHOK
- P https://m.edso0.ru/51dac9d3
OBITY U TEXHUKE
73 CmuaBsl MetasuioB. Kopposus bubnuorexa [JOK
METalJIoB https://m.edsoo.ru/42b872e3
74 Pemrenue 3amad pa3anyHEBIX TUIIOB Eubmiorexa HOK
Aatp https://m.edsoo.ru/e3de37b6
DINEKTPOXUMHUYECKUN DA HANIPSKEHUN
75 MeTaJ‘IJl'iOB O06mmme cnolzzozflim ncl;)n eHUs Enbmiorexa HOK
- SOt yd https://m.edsoo.ru/94eb377a
METAJUIOB
OO01ag xapakTepucTuka Metajuios lA-
B P P . bubmuorexa [JOK
76 rpynnsl [lepuoanueckoit cucTeMbl

XUMHUYCCKHUX OJICMCHTOB. HanHfI u

https://m.edsoo.ru/e12c26b3
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Kaluii: mojgy4yeHue, Gusndeckue u
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUMN

OO6mras xapakrepuctika meramios IA-
rpynmnsl [leproanueckoi cucTemMbl
XUMHYECKHUX JIEMEHTOB. Maruuii u

bu6mmoreka [IOK

77
KaJIBIUil: TOTy4eHHe, QU3HIECKUC U https://m.edso0.ru/7c3e49c0
XUMHYECKHE CBOMCTBA, IPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COCNMHEHUN
78 JKEcTkOoCTh BOBI U CIIOCOOKI €& bubmuorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
29 ANOMUHUI: TTONTy4eHHe, GU3nYecKue U bubmmoreka [IOK
XHMHYECKHE CBOMCTBA, IPUMEHEHHUE https://m.edso00.ru/0e79b266
AmdoTepHbIE CBOWCTBA OKCHA U
TUAPOKCUAA ATFOMUHUSA, bu6nunorexa [IOK
80
TUIAPOKCOKOMIUIEKCHI AIFOMUHUS, UX https://m.edso0.ru/5d12d318
pPUMEHEHHE
81 Pemenue 3a1a4 pa3nnyHbIX TUIIOB
[Ipaktuueckas padora Ne 7. Pemenue
82 AKCIIEPUMEHTANIBHBIX 33124 M0 TeMe bubmmorexa LOK
" P 8 " https://m.edsoo.ru/27a4af43
MerTasibl TIaBHBIX TOATPYIIIT
OO6m1as xapakTepUCTUKa METAIIIOB
83 no6ouHbIX noarpynn (b-rpymm) bubnuorexa [JOK
Ileproauyeckoit CUCTEMBbI XUMHYECKHUX https://m.eds00.ru/610d7431
3JI€eMEHTOB
DU3NYECKUE U XUMUYECKHE CBOMCTBA
N bubmuorexa [IOK
84 XpoMa M €T0 COeTMHEHUH, HX

IMPUMCHCHHC

https://m.edsoo.ru/9911bef3
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Baxxnelime coelMHEHUsT Maprasiia.

85 [IepMaHranar Kajius, ero bubmmorexa [IOK
P > https://m.eds00.ru/039d69c8
OKHUCJIUTEJILHBIE CBOMCTBA
dusnueckue U XUMUUECKHE CBOIICTBA
86 Kese3a U ero coenuaenuid. Ilomyyenme Enbmorexa HOK
A ] i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHNE CIIJIaBOB KeJie3a
dusndeckue 1 XUMHUYECKHUE CBOMCTBA
87 MENU U €€ COeqUHEHUI, UX Eubmorexa ITOK
A a ’ https://m.edsoo.ru/2bc0f954
MIpUMEHEHUE
dusndeckue U XUMUYECKHUE CBOMCTBA
88 IIMHKA U €r0 COCAUHCHUM, NX but6mmoreka [IOK
IpUMeHeHue. [ MIpOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[TpakTuueckas padora Ne 8. Pemenue
89 SKCIEPUMEHTAILHBIX 3a/1a4 I10 TEME Eubmorexa ITOK
" P " https://m.edsoo.ru/a6e352ea
MeTannsl TOOOYHBIX TOATPYIIT
90 Perienue 3a1a4 pa3iInyHbIX THIIOB brbmrorexa HOK
p https://m.edso0.ru/a8h83ds3
O0001IEHNE U CHCTEMATH3 AN
91 W3yUYEHHOr0 MaTepuaia o TeMe bubmaorexa LIOK
" i " P https://m.edso0.ru/e91fe975
MeTanibl
92 KonTtponsHast paboTa 1o teme bu6nuoreka [IOK
"MeTamisr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yiabTaTOB KOHTPOJIbHON bu6mmoreka [JOK
93
paboOTHI, KOPPEKIIHS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMuu B o0ecrieueHun
. bubmuorexa [IOK
94 YCTOHYHMBOTO Pa3BUTHUS YEIIOBEUYECTBA.

ITonsitue o HAayYYHBIX METOAaX

https://m.edso0.ru/080fe1f0
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HCCIICA0BaHUs BEUICCTB

HaquLIe MMPUHIMUIIBI OpTraHu3alun

XUMHUYECKOI0 IMPOU3BOJCTBA. bu6mmoreka [IOK
95 1
[TpoMpblIIITIEeHHBIE CITOCOOBI MOTYYSHHS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIESCTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKPYXKAFOIICH CPEe/IbI U €T0 1 bubmmorexa [TOK
Py Hen epes https://m.edsoo.ru/9f11bf51
MOCJICICTBHS
97 XuMHs ¥ 3J0pOBbE YEIOBEKA. 1 bu6mmoreka [IOK
JlekapcTBEHHBIE CpEICTBA https://m.edso0.ru/a6552721
98 Xumust umy. Ponb xumun B 1 but6mmoreka [IOK
o0ecriedeHny MUIIEBON O€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napproMepHbie 1 bu6mmoreka [IOK
cpeactsa. beiToBas xumus https://m.edsoo.ru/da4d2d5a9
XuMmus B CTPOUTENLCTBE. BaxkHennme
100 CTPOUTEIILHBIE U KOHC WOHHBIC 1 bubmmorexa LOK
P TPyRn https://m.eds00.ru/61e69003
MaTepHuabl
XuMUs B CEITLCKOM XO3SHUCTBE.
101 OpraHuueckre U MUHEpaabHbIE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/fd39587d
yaoOpeHust
102 CuctemaTu3anus ¥ 0000IIeHIE 3HAHUHA 1 bubmuorexa [JOK
10 TEME https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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HNPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NPOBEPSIEMOT0
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHMS K NMPeJIMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl CPeHEro o01ero
o0pa3zoBaHus

1

BrnaneHnue cucteMoil XUMHYECKHUX 3HaHI/II71, KOTOpas BKIIFOYACT:

1.1

OCHOBOTIOJIATAOIINE TIOHATUS (XUMUYECKHIA JJIEMEHT, aTOM, W30TOIIbI,
3JIEKTPOHHAst 000J1049Ka aToma, S-, p-, d-3JIeKTPOHHBIE OPOUTAIH aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHE aToMa, HOH, MOJIEKYIa,
BAJICHTHOCTD, AJIEKTPOOTPHUIATENIBHOCTb, CTETEHb OKHCJICHUS,
XUMUYECKasi CBs3b (O- W T-CBsA3h, KpaTHBIC CBS3M), THOpHIUA3AIUS
aTOMHBIX OpOWTanell, KpUCTAIMYecKas pemeTKa, MOJb, MOJSIpHAs
Macca, MOJSpHBIE 00BEM, MOJSpHAs KOHLEHTPALMsS, PacTBOPHI
(MCTUHHBIE, AMCIIEPCHBIE CHCTEMBI), KPUCTAJUIOTUIAPATHI, YIIIEPOIHBIH
ckeneT, (yHKIMOHANbHAsI TPYIMMa, paguKal, HW30MEpbl, CTPYKTypHas
dbopmyna,  u3omepusi  (CTpyKTypHas,  TreoMeTpuueckas  (IIucC-,
TpaHCU30MEPHs), TOMOJOTUYECKUI psi, TOMOJIOTH, YIJIEBOJOPOJIbI,
KHUCTIOPOJI- U a30TCOJepIKAIINe COSTUHEHHs, OMOJOTHYECKH aKTHBHBIE
BelecTBa (yriaeBOIbl, KUPHI, OCIKH), MOHOMEP, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIC COSTUHEHUSI, KPEKUHT, PUPOPMUHT, THITHI
XUMHYECKHX peaKuii (OKHCIUTEIBHO-BOCCTAHOBUTENBHEBIC, JK30- U
SHAOTEPMHYCSCKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U T€TepOreHHBIC,
oOpaTtuMbie U HEOOpaTUMBIE), PACTBOP, JICKTPOJIUTHI, HEIIEKTPOJIUTHI,
AJICKTPOJIUTAYECKAS JUCCOIMAIIHS, CTENEHb IUCCOIUAlN, OKUCIUTEb,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTh XUMHYECKOW peakiu,

XUMHNYCCKOC paBHOBeCI/Ie)

1.2

TEOPUU M 3aKOHBI (TEOpPHs XUMHUYECKOT'O CTPOCHHUS OpraHHYecKHX
BeriectB A.M. BytiepoBa, Teopusi 3JIEKTPOIUTUYECKON AMCCOIUAINH,
[lepuonnuecknii 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XUMHUH, MHUPOBO33PEHUECKHUE
3HaHUS, JIKAIME B OCHOBE NMOHMMAHHSA MPUYMHHOCTU U CHUCTEMHOCTH
XUMUYECKUX SIBICHUW, COBPEMEHHBIE IMPEICTABICHUS O CTPOCHUU

BCIICCTBA HA ATOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJISIDHOM YPOBHAIAX

1.3

MMpEaACTaBJICHUA 0 MEXaHU3Max XHUMHUYCCKUX peaKL[HfI,

TCPMOAUHAMHUYCCKUX n KHHCTHYCCKUX 3aKOHOMCPHOCTAX ux




IMPOTCKAaHUA, O XUMUYCCKOM PABHOBCCHUU, JUCIICPCHBIX CUCTCMAX

1.4

Q)aKTOHOFH‘ICCKHe CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYYCHHUU U
Oe30mmacHOM HUCIIOJIB30BaHNN Ba)KHEHIIIMX HCOPraHNYCCKUX n
OpTraHN4YCCKUX BCHICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIBHOCTH

YCJIOBCKA

1.5

o0mye HaydHble TMPUHIMIIBI XUMHYECKOTO MPOU3BOJCTBA (HA MpUMeEpe
NPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJia, MepepaboTKH

HedTH)

CdopMHUPOBAaHHOCTH YMEHHH BBISIBIIATH:

2.1

XapaKTCPHBIC INPpU3HAKH U  B3aMMOCBA3b  U3YYCHHBIX HOH?ITI/II>'I,
NPUMCHATH COOTBCTCTBYIOIIWC IIOHATUA TIPHU OIIMCAHWU CTPOCHUA U

CBOMCTB HEOPIaHUYECKUX U OPraHUYECKUX BELIECTB U UX NPEBpaALCHUN

2.2

B3aMMOCBSI3b XMUMHUYECKUX 3HAHUN C TMOHATHSIMHU W TPEACTABICHUSIMU
JIPYTUX MPEAMETOB sl 0OJiee OCO3ZHAHHOTO MOHUMAHUS M OOBSICHEHUS

CYIITHOCTHU MAaTCPUAJIBHOTO €AWHCTBA MHUPa

CdopMrpoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

3.1

HaAauMMCHOBaHUs XHMHUYCCKHUX COCI[I/IHGHI/Iﬁ MCKAYHApOAHOTO COro3a
TeOpeTI/I‘-IeCKOf/'I u HpHKJIa,HHOfI XUMHU W TPUBUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAINIUXCA K M3YYCHHBIM KJIaCCaM OpPraHU4YCCKUX U

HEOPraHUYECKUX COCIMHEHUN

3.2

XUMHUYECKYI0 CHUMBOJHKY JUIS COCTaBICHHA (DOPMYNI HEOPraHUYECKHUX
BELIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (OPMYJ OPraHUYECKUX BEILIECTB

CdopmupoBaHHOCTH YMEHHUS KIACCUDUITUPOBATH:

4.1

HCOPraHMYCCKUEC BCUICCTBA, CaMOCTOATCIIBHO BI)IGI/IpaTB OCHOBAaHHsA H

KPUTEPHH IS KITACCU(PUKAIIN H3yYaeMbIX XUMUYECKIX 00BEKTOB

4.2

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

KPUTEPUH IS KINacCU(PUKAIIMH N3y4aeMbIX XUMUYECKUX OOBEKTOB

4.3

M0 Pa3IMYHBIM TMPHU3HAKaM (YHCITYy W COCTaBYy pPEardpyrollnX BEIIECTB,
TEIUIOBOMY d(PQEKTy peakiud, H3MEHEHUIO CTENEeHEH OKHCICHUS

3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaIn3aTopa)

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

d'SJICKTpOHHBIe Op6I/ITaHI/I, OHEPIreTUYICCKHUC YPOBHU




C(bOpMI/IpOBaHHOCTB YMCHUA O0OBSACHSITH 3aKOHOMCEPHOCTH H3MCHCHUSA
CBOMCTB XMMHYECKHUX DJIEMEHTOB M 06pa3yeMHX HMH COCIUHECHHUU II0

nepuojaM U rpymnmnam

ChopMUpOBaHHOCTb YMEHHUS COCTABIISATh YPAaBHEHUS XUMHUYECKUX

peaxIuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MoCpCACTBOM COCTABJICHUSA

AJIEKTPOHHOTO OaaHca ATUX PeaKIHi

7.2

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

3TU PEaKUUU UIYT JO KOHLA

7.3

peaxuii TUAPOJH3a, peakuii KOMIUIEKCOOOpa3oBaHMs (Ha NpUMepe

TUAPOKCOKOMIUIEKCOB IUHKA U aJTFOMHUHHUS)

CdopmupoBaHHOCTH YMEHUS MOATBEPKIATH:

8.1

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

MEXaHU3MOB MPOTEKAHMS PEAKIUN

8.2

XapaKTCPHLIC XHMUUYCCKUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIINMHA

JKCIEPUMEHTAMU U 3alICSIMU YPAaBHEHUH XUMUYECKUX PEAKIIUN

ChopMHUpPOBAaHHOCTh YMEHHMsI XapaKT€pHU30BaTh COCTAaB W BaKHEHIIME
CBOMCTBa BEIIECTB, MNPUHAICKAMUX K ONpPEAeIEHHBIM KiaccaM |
rpynmnaM coeIuHEeHUH (MIPOCThIe BEIIECTBA, OKCUIBI, THIPOKCUIBI, CONH;
YII€BOJIOPOABI, TPOCThIE 3(DUPBI, CIUPTHI, (PEHOIIbI, aNbACTUIbl, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE J(QUPBI, >KUPBI, YIJIEBOJbL, AMHUHBI,

AMUHOKHCIIOTBI, OCITKHN)

10

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

(I)I/I3I/I‘{eCKI/IX BCJINYHMH:

10.1

MacCChbI (O6’béMa, KOJIMYCCTBA BeH.[eCTBa) npoaAyKTa pC€akuuu, €CiIn OJHO
N3 UCXOAHBIX BCHICCTB JaHO B BUJIC paCTBOpaA C OHpC,Z[CJ'IéHHOfI MacCOBOM

JoJiel pacTBOPEHHOTO BEIIECTBA WIIH JJAHO B U30BITKE (MMEET MPUMECH )

10.2

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

10.3

TETUIOBOTO 3P eKTa peaKImii

10.4

00BEMHBIX OTHOLLIEHUN T'a30B

10.5

110 HAXOXKJICHHMIO XUMHUUYECKOMH (I)OpMy'J'ILI BCIICCTBA




11

Brnanenue cucrtemMol 3HaHMM O METOJAX HAYYHOTO MO3HAHUS SBJICHUU
IIPUPOJIBI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHATH
9TU 3HAHUA TPU DKCIEPUMEHTAIBHOM HCCIEIOBAHMM BELIECTB U A
OOBSICHEHUS] XUMHUYECKUX SIBICHHUN, HUMEIONIMX MECTO B MPHUPOJE,

HpaKTH‘IeCKOﬁ JIEATEILHOCTH YE€JI0BEKA U B IOBCEAHEBHOM KM3HU

12

ChopMupOBaHHOCTH YMEHHUSI TPHUMEHSATh (UCIONB30BaTh) 3HAHHUS O
COCTaB€ W CBOMCTBAaX BEIIECTB U SKCICPUMEHTAILHON MPOBEPKHU
TUMOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH MPOTEKAHUSI XHUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHMS BO3MOMXHOCTEM HMX OCYIIECTBIICHUS,
CHUCTEMHBIC XMMHWYECKUE 3HAHUS i1 OOBSCHEHUS W TPOTHO3UPOBAHMS
SBJICHUHM, WMEIOIUX €CTECTBEHHOHAYYHYIO TIPHPONY; ISl TIPUHSATHUSA

IPaMOTHBIX pellIeHu MPobJieM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CdopmMupoBaHHOCTh YMEHHUS IUIAHUPOBATh U MPOBOAUTH XUMHUYECKHM
9KCIIEPUMEHT (MOJlydeHHEe U H3Y4YEHHE CBOICTB HEOPraHMYeCKHX U
OpraHMYECKHX BEIIECTB, KAYECTBEHHbIE pEAKIUH YIJIEBOJOPOIOB
Pa3IUYHBIX KJIACCOB M KHUCIOPOACOJEPKAIIMX OPraHMYECKUX BEIECTB,
perieHue AKCIIEPUMEHTAIBHBIX 3ama4 1o pacno3HaBaHUIO
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB) C COOIIOACHHEM MPaBUII
Oe3omacHoro  oOpamieHuss C  BeIecTBAaMM U J1a0OpaTOPHBIM
obopymnoBanueM; (HOpPMYIUPOBATH LIETU UCCIEIOBAHMS; TPEICTABISITH B
paznuuHOi (opme pe3ynbTaThl AKCIEPUMEHTA, AaHAIU3UPOBATh U

OLICHUBATb UX NOCTOBCPHOCTDH

14

ChopMHPOBAaHHOCTH YMEHHSI OCYIIECTBIATH LIEJICHANPABICHHBI MOUCK
XUMHUYECKON MH(OpMAIMY B pa3IMYHbIX HCTOYHHUKAX (HaydHast U y4eOHO-
HayYHas JTUTEepaTypa, CPEICTBA MAaCCOBOU MH(MOpMAIWH, CeTh IHTEpHET U
Jpyrue), KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYI0 HH(OpMamuio,
nepepadarbiBaTh €€ M HCIOJIb30BATh B COOTBETCTBUM C IOCTaBJIEHHOU

yueOHOM 3aadeit

15

ChopMupoBaHHOCTh YMEHHSI  NPOTHO3UPOBATH, AHAJIU3UPOBATH U
OIICHWBAaTh HMH(DOPMAIMIO C TO3HMIHMK 3KOJOTHYECKOW O€30MacHOCTH
MOCJIC/ICTBUI OBITOBOM M IPOWU3BOJICTBEHHOW JCSTEILHOCTH YEJIOBEKa,
CBSA3aHHOM C TMepepadOTKONW BeIIeCTB;, C(HOPMUPOBAHHOCTH YMEHHI
OCO3HaBaTh  OMACHOCTh  BO3JCHCTBUS  HA  JKMBBIE  OPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, IMOHWUMAs CMBICI TIOKa3aTels MpeaeTbHON
JOMYCTUMOM KOHIEHTpAllMd, W TOSACHATh Ha MpUMepax CIOCOObI
YMEHBIIICHUS U MPEIOTBPAILICHUS] UX BPEIHOTO BO3JICHCTBHS HAa OPTaHH3M

YCJIOBCKa




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

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

TeOpCTI/I‘-IeCKI/IC OCHOBbI XUMHUU

11

Crpoenune BemectBa. CoBpeMeHHass MOJENb CTpOeHHsl aToma. Pacmpenenenue
AJICKTPOHOB TIO DJHEPreTHYecKUM YpoBHSIM. Kiaccubpukamumss XUMHYECKHX
a51eMeHTOB. OCOOEHHOCTH CTPOCHHSI SHEPreTHUSCKUX YpOBHEH aToMOB (S-, p-, d-
3neMeHTOB). OCHOBHOE U BO30YXKAEHHOE COCTOSHHUS aTOMOB. ODIJIEKTPOHHAs

KoH(Urypaius aroma. BajieHTHbIE 2IEKTPOHBI

1.2

Ilepuonuueckas cucrema xumudeckux siaemeHtoB .. Menneneesa.
Ousnyeckuit cmbica Ilepuoamdeckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB JJIEMEHTOB M HX COEIMHEHHH MO0
epuoiaM M TrpynnaM. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB MPOCTBIX

BCIICCTB, BOAOPOJAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCUIOB

1.3

BanentHocTs. DnekTpooTpuniaTeabHOCTh. CTENEeHb OKUCICHUS

1.4

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

pCIJ_IéTOK. 3aBHCHMOCTH CBOMCTBA BCIICCTB OT THUIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I peI_I_IéTKI/I

1.5

Xumuueckas pcaKkuus. Knaccmbnxaum{ XHUMHUYCCKUX peaxunﬁ B

HEOPraHMYECKON U OPraHN4YEeCKOM XUMHH. 3aKOH COXPaHEHHS MACChl BEILIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBbie 3¢ (HeKTh XUMUYECKHUX peakiuid. TepMoXuMHUYecKre ypaBHEHUs

1.8

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

cocTosinre xumudeckoro paBHosecus. [Ipunnun Jle Hlarenne

1.9

QHGKTPOJII/ITI/I‘-ICCKEUI JAUcconuanus. CunbHble U cla0bIe QJICKTPOJIUTHI. Cpez[a
BOAHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaﬂbHaH, mejao4YHast. CrerneHn

Jucconanuu. Peakiiyuy HOHHOTO oOMeHa

1.10

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

pacTtBopa

1.11

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

pacTBOpPBI, pacCTBOPUMOCTh. Kpucramioruaparsl

1.12

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

pasHbIM 3HaUeHHeM PH. MeTo bl 2IeKTpOHHOTO OasiaHca




1.13

DJEKTPOJIU3 PACTBOPOB U PACILIIABOB COJICH

OcCHOBEI HeOpFaHquCKOﬁ XUMHNHU

2.1

Krnaccudukanus Heopranmueckux coequHeHnit. HomeHknatypa HeopraHu4ecKux

BCIICCTB

2.2

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

CII0COOBI MNOJIYy4YCHUSA MCTAJIJIOB

2.3

XWMHYECKUE CBOWCTBA BAXHEHIIMX HEMETA/NIOB (TaJOre€HOB, CEpbBI, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) M UX  COEAMHEHMNH  (OKCHJIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOJAOPOIHBIX COSTUHEHUIN )

2.4

I'enetnueckas CBSI3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K PA3JIMYHBIM

Ki1accaM

2.5

#HPar##H# nentudukanus HeopraHMueckux coeAnHeHuil. KauectseHHble

pC€aKku Ha HECOPraHNYCCKUEC BCIICCTBA U NOHBI

OCHOBBI OPTaHUYECKON XUMUU

3.1

OCHOBHBIC TOJIOKEHHA TEOPUM XMUMHUYECKOTO CTPOCHMS OpPraHUYECKHX
coenuHenuii A.M. bytnepoBa. YriuepoaHblil CKENEeT OpraHU4EeCKOH MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBSI3U. S- M P-CBS3U. SP3-, SP2-, SP-ruOpuan3anuu
opOutaneir aTOMOB yriiepoja. 3aBUCUMOCTb CBOIMCTB BEIIECTB OT XMMHUYECKOI'O

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

3.2

Ilonstne o  ¢yHkuMoHampbHOW  rpynme. OpueHTanmoHHBIE  3()PEKTHI

3aMECTUTEIIEN

3.3

[lpencraBnenne o kiaccuUKalMu OpraHMYecKux BemiecTB. HomenkmaTypa
OpraHMYECKHX COEIMHEHUN (CUCTEMAaTU4eCKas) W TpPUBUAJIbHBIE Ha3BaHUS

BOXHEHIIUX MPEACTABUTENEHN KJIACCOB OPraHUYECKUX BEILECTB

3.4

CBoOomHOpaAUKANIBHBIA M HMOHHBIM MeXaHu3Mbl peakuuu. [loHsTHEe O

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

3.5

Ankanbpl. XMMUYECKHE CBOMCTBA aJKAHOB: raJIOT€HUPOBAHUE, JETUAPHUPOBAHUE,
TEPMHYECKOE pa3JI0KEHUE, KPEKHHI, Hu3oMepuszauus, ropenue. Ilonydyenue
ankaHoB. [luknoankanel. Cnenuduka CBOWCTB IMHUKIOAIKAHOB C  MaJlbIM

pasmepoM nukiIa. Peakiuy mprucoeIMHeHNS U PAIUKAIBHOTO 3aMEIICHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: PEAKIMH MPUCOEAUHEHUs (TaJlOr€HUpPOBAHUE,
TUAPUPOBAHUE, TUIPOTralOreHUPOBAHUE, TUAPATALUs), TOPEHUS, OKUCICHHS H
nonuMepuzanuu. [IpoMblnuieHHble W Ja00paTOpHBIE CIOCOOBI  MOJyYEHUS

AJIKCHOB

3.7

AnkaaueHbl. XHUMHWYECKHE CBOWMCTBA aJKaJUEHOB: PEAKIUHU MNPUCOCIUHEHUS

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




aAJIKaJHUCHOB

3.8

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

MCETAJIII0B. HpI/IMeHeHI/Ie aliCTHUJICHA

3.9

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

Crioco0bI oTy4eHUs! ¥ IPUMEHEHUE apOMATUYECKUX YTIIEBOAOPOI0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XUMHUYECKHE CBOMCTBa:
B3aUMOJICHCTBUE €  HATPUEM KaK CHOCOO  YCTAHOBJIEHHS  HaJIWYMS
THAPOKCOTPYNIBI, €  TajoreHOBOJAOPOJAMH  KaK  CIOCOO  MOJydeHHs
PacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeruapaTtanus. Peakuus ropenus.
[lony4yenune »sTaHONa: peakuuss OpPOXKEHUS IUIIOKO3bI, THUIpaTalyds H3TUIICHA.
OTUJICHITIMKOJIb U TJIMLEPUH KaK IMPENCTaBUTENIN IPEAEIbHBIX MHOTOATOMHBIX

CIIMPTOB

3.11

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

Hatpus, Opomom). [lonyuenue genomna

3.12

Anpaeruapl. XMMUYECKUE CBOMCTBA MpeNeibHBIX albJIETHI0B: THAPUPOBAHUE;
KAueCTBEHHBIC PEAaKIUU Ha KapOOHWIBHYIO TPYIIy (peakuus «cepeOpsHOTo
3epkanay, B3aumoaenctaue ¢ rujgpokcuaom menu (Il). Iomydenne nmpenenbHbIX
aNbJIETU/IOB: OKUCJIEHWE CIUPTOB, TUApaTalUsl aleTWwIeHa. ALETOH Kak

npeacTaBUTCIIb KETOHOB. OcoOeHHOCTH PCaKn OKUCIICHUSA allICTOHA

3.13

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

HeTpeeabHbIe KapOOHOBBIE KUCIOTHI

3.14

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

COJIM BBICIIHNX Kap6OHOBbIX KHCJIOT

3.15

XHMMHWYECKUE CBOMCTBA TIJVIIOKO3BL: PEAaKIMM C Y4YaCTHEM CIHPTOBBIX U




aJIBJICTUHON TPYNI M MOJIOYHOKHUCTIOe OpokeHue. [IpuMeHeHHe IIIOKO3bI, €€
3HAUEHUE B JKU3HEIEATEIBHOCTH opranusMa. /[ucaxapuabl: caxaposa, ManbTo3a.
BoccranaBnuBaromuye M HEBOCCTaHABIMBAIOIIME Jucaxapuasl. ['maponus
nucaxapunoB. [lonmcaxapuael: kpaxmai, rMkoreH. CTpoe€HHE MaKpOMOJIEKYII
Kpaxmajla, TJIMKOT€Ha M ILeJUIoi03bl. Pu3nyeckue CBOWCTBA KpaxMmaia U
LEJIII0NI03bl. XUMHUYECKHE CBOMCTBA KpaxMmajia: THIpOIHM3, KadyeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LEIUIFOJIO3BL: TMIPOJIN3, MOJIy4CHHE
s¢upoB wnemwmono3bl. IloHsATHE 00 WMCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

aleTaTHbIN MIENK)

3.16

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

BOCCTaHOBJIEHUEM HUTPOIIPOU3BOJIHBIX YIJI€BOJOPOIOB

3.17

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

Ha OeJkn

3.18

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

BOJIOKOH

3.19

#HPar##H# nenTudrkanus opraHuuecKux coelnHeHnd. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACIIO3HABAHNC OPTaHNUYCCKUX BCIICCTB

3.20

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

XUMUS U KU3HD

4.1

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

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMUA, CPCACTBAMU OBITOBOM XMMHUU

4.2

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

HCTOYHUKH YTIJIEBOAOPOOB)

4.3

Xumusg U 3KOJNOorusg. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEeW Cpelbl U €ro
nocnencteus. OxpaHa rugpochepsl, MOouBbl, aTMOochepsl, Giaopsl U GayHbl OT
XUMHYECKOTo 3arpsisHeHus. [Ipobrema OTXOJOB W MOOOYHBIX TPOJIYKTOB.

AHBTepHaTI/IBHBIe HUCTOYHUKH DHCPIrun

4.4

O6I_HI/IC MNpEACTAaBJICHUA O IMPOMBIIIIICHHBIX crocobax IMOJIYYCHHUA XUMHUYCCKHUX




BEIIECTB (HAa TpHUMepe MPOM3BOJICTBA aMMHaKa, CepHOUM KucIoThl). U€pHas u
uBetHas  mertamutyprus.  CTeklo M CWIMKAaTHas  MPOMBIIUICHHOCTD.

HpOMBIH_U'IGHHaﬂ OpraHHU4YCCKas XHUMHUA. CLIpBé JJIsA OpFaHHqCCKOﬁ

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

IIPOJYKTaM CrOPAHUs










