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MNOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma o XMMUHU Ha YPOBHE CpeIHEro olmiero oOpazoBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3zoBanuu B Poccuiickoii ®denepanumny», TpeOOBaHUN K PE3yJIbTaTaM OCBOEHUS
benepanbHOI oOpa3oBaTelbHON porpaMMbl CpEeIHEro o011ero
oopazoBanusa(POIl COO), npencraBieHHbx B DepepanbHOM TOCYIapCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qdenepalvy, peaqu3yIOIIUX OCHOBHBIE O00pa3oBaTelbHbIE MNPOrpaMMbl, U
OCHOBHBIX TookeHH «CTparerud pa3BUTHS BocnuTaHus B Poccuiickoi
Oepnepanuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST HAa YpOBHE YIIyOJEHHOrO HW3Y4YEHHUs 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpas3oBanusi ywammxcs 10-11 kimaccos.
N3yyenne mpeamera, peammsyemMoe B yCIOBUAX aud(epeHInpoBaHHOTO,
npoduiabHOro oOydeHMs, MpU3BaHO oOecrneunTh o0He00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJbl, HEOOXOJUMYIO ISt
azanTayy UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU B COIUYME, a TAKKe IS
OpOAOJKEHUsT OOY4YEeHHs] B OpraHu3auusax NpoecCHuOHAIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISICTCS OJHOW U3 IPUOPUTETHBIX JUCIUILINH.

B nporpaMmme mno XuMHM Ha3HAuY€HUE TMpeaMera «XHUMHS» TMOJydaeT
HOJPOOHYI0  MHTEPHPETAlMI0O B  COOTBETCTBUM C  OCHOBOIIOJArarolUMH
nonoxenusimu GI'OC COO o B3auUMOOOYCIIOBICEHHOCTU II€NE€H, COAep:KaHus,
pe3yabTatoB OOy4YeHUs W TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENHECTBOM TOMY SIBJISIIOTCS CJIEYIOLIME BBIMOJHSAEMbIE MPOrpaMMOM 10
XUMUU QYHKIIAN:

o uHPOPMAIMOHHO-METOANYECKAs, pealu3alysl KOTOpOM oOecrednBaer
MOJIyYeHHE NPEJICTABICHUs O LeNAX, COAepKaHUHU, OOIIed cTpaTeruu
oOy4eHHUsl, BOCTIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMOro B paMKaxX KOHKPETHOTO TIPODUIIS;

e OpraHU3alMOHHO-TUIAHUPYIOILAs, KOTOpas pen1ycMaTpUBaET
OIpe/ielIeHHEe: TMPUHLUIOB CTPYKTYpUPOBAHUS U TOCIIENOBATEIbHOCTU
U3y4YeHHUs y4eOHOro marepuaina, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPHUCTHK; MOAXOI0B K (DOPMUPOBAHHUIO COAEPIKATEIBHON OCHOBBI
KOHTPOJISI M OLEHKH OOpa30oBaTENbHBIX JOCTHKEHHM OOy4YaroIHUXCs B
paMKax HWTOTOBOM aTrTecTalud B (OpME €IUHOr0 TOCYJapCTBEHHOTO
HK3aMEHA M0 XUMHUH.

[Tporpamma aJis yriyOaEHHOTO U3YUEHUS XUMUH:



e YCTAaHABJIMBAECT MHBAPUAHTHOE NPEAMETHOE COJAEp)KaHHE, 00s3aTeIbHOE
JUISL W3Y4YEHUS B paMKax OTICNIbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacrpeenieHue U CTPYKTYpUpOBaHUE €ro Mo KjiaccaM, OCHOBHBIM
CoJiepKaTeIbHbIM JIUHUSIM/pa3fiefiaM Kypca;

e JaT MPUMEPHOE pacrpeesieHue y4eOHOrO BPEMEHH, PEKOMEH]IyeMOIo
JUTSL U3yYEHUS OT/ACIIbHBIX TEM;

e TMpemyiaraeT TMPUMEPHYIO TIOCIEAOBATEIHHOCTh HW3Y4YEHUS Yy4eOHOTO
Marepuaga ¢ Y4ETOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e J1a€T METOJUYECKYI0 MHTEPIPETALUIO LENEN U 3a]a4 U3YYEHUs MpeaMeTa
Ha yrayOoa€HHOM ypOBHE C YUYETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COJAEPKATEIbHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IPOrpPaMMBbl CpEeIHETOo o011ero o0Opa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TaKXKE€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-IIO3HABaTENbHBIX ACHCTBUNA  00yYaromierocss IO OCBOEHHIO
COJIEp KaHMsI PEeMETA.

[To BceM Ha3BaHHBIM TO3UIUSAM B IMPOrpaMMe MO XHUMHH TMPEaycMOTpeHa
NPEEMCTBEHHOCTh C OOy4Y€HHEM XUMHUHU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpeaelaMd YCTAaHOBJIEHHOW MPOrpaMMoOil 1O  XUMHUU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABIISIONIEH Collep KaHUsl y4eOHOro mpeaMera
«XuMHs» OCTa€TCsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOW COCTaBIISIONIEH,
KOTOpasi JIOJDKHA OMPEAENSIThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduiss 00yyeHusl.

B coorBercTBUM ¢ KoHUeNTyaldbHbIMH TodoxeHusmMu PIrOC COO o
Ha3HAYEHUW TIPEIMETOB 0a30BOT0 © yriayOJEHHOTO YpPOBHEH B CHCTEME
muddepeHIMpoBaHHOTO O0yYEHHS Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUS
XUMHUS Ha YpPOBHE VYIIYOJEHHOTO U3Y4YCHMs] HampaBie€H Ha pealu3aliuio
IPEEeMCTBEHHOCTH €  MOCIEAYIOUMM  JTaloOM  MOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHHs B paMKaxX W3YYCHHs CIEIUAIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMUYECKUX UCIUIUIMH B By3aX U OpraHu3alMsIX CPeIHEro npodeccuoHaIbHOTO
oOpa3zoBaHus. B 9Toll cBsI3M M3ydeHHUE MpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HAa  pacIIUpEeHUue U  yriayOJeHue TEOpeTUYECKOH U
MPAKTUYECKON MOATOTOBKH 00YYaIONUXCsi, BEIOPABIIUX OMPEASIEHHBIA MPOPUITH
0o0y4eHUs, B TOM YHCJI€ C IEPCIEKTUBOM MOCIEAYIONIEro MOTyYeHUs] XUMUYECKOTO
oOpa3oBaHus B opranuzanusax npodeccruonaibHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii OI'OC COO Kk mIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbenepanpbHONl 00pa30BaTEIIBHOM IPOrpaMMBl CPEIHETO OO0Iero o00pa3oBaHUs
u3ydeHue Tmpeamera «XUMHUS» OPUCHTHUPOBAHO TaKXKe Ha pelIeHue 3ajay



BOCIIUTAHUS M COILMAJILHOTO PAa3BHTHS OOYyYaromuxcs, Ha (GOpMUPOBAHUE Y HUX
OOIIEMHTEINIEKTYaJIbHBIX YMEHHUM, YMEHHI pallMoHATM3ali y4eOHOro Tpyaa u
0000IIEHHBIX  CIOCOOOB  JICSITCIIBHOCTH, HWMCIOIIMX  MEXIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBisomUMHA TIpeaMeTa «XUMUS» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHS
ABJISIIOTCSL  YIUIyOsn€HHbIe Kypchl — «Opranudeckass xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu ompeneneHuu MoaX0/I0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allii COACP)KAaHUS OTHUX KYpPCOB B MPOrpaMMe IO XHMHHU 32 OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuuusax 0a3oBoro u yriayoJEHHOTO
YPOBHEW M3yUYeHUs MPEAMETA.

OcHoBy copepkanus KypcoB «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYECKass XHWMHS» COCTaBISIE€T COBOKYIMHOCTh TMPEIMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs MpeaMera. DTa cCUcTema
3HAHUM TMOJy4YaeT ONpeneIEHHOE TEOPETHUECKOe OTOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONbIIUN 00BEM  (PaKTOIOTHIECKOTO
Marepuana. Tak, Ha yriIyOJ€HHOM YpOBHE HU3Yy4YeHMsI Npeamera olecreueHa
BO3MOKHOCTh 3HAUUTEIBHOTO YBEIWYEHUS O0bEMA 3HAHUH O XUMHYECKHUX
JJIEeMEHTaX U CBOMCTBaX HUX COCAWHEHUN HAa OCHOBE PACIIMPEHUS U yriayOneHus
NIPEICTABIICHUN O CTPOCHHH BEIIECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTSX
NIPOTEKAHMS PEaKIUi, pacCCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMUYECKOH KHHETHKHU
U TepmoauHamuku. W3yueHue mnepuoamueckoro 3akoHa u Ilepuogmueckoit
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX TPEACTABICHUSIX O CTPOCHUHM aToMa. XHWMHUYECKasl CBS3h
OOBSCHSACTCS C TOYKH 3PEHUS YHEPTEeTUICCKUX M3MEHEHUH Tpu e€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKkKe ¢ TOYKH 3PEHHs] MEXaHHW3MOB e€ oOpazoBaHus. M3yueHue
TUTIOB ~ pEaKkiuid  JomonHseTcs  (GOpMHpPOBAHUEM  MPEACTABICHUH 00
ANEKTPOXUMHUYECKUX MPOIECCaxX M DJIEKTPOIU3E PACIIIABOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUW NMPHU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCJIMHEHU ynemnsieTca oco0oe BHUMaHUEe BompocaM 00 AJIeKTPOHHBIX dddekrax,
0 B3aMMHOM BJIUSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIni.

Ocoboe 3HaYeHWE WMEET TO, YTO Ha COJAEpPKaHHE KYypCOB XHMHH
yrayOaE€HHOTO YPOBHS U3YyUYEHHUS JIJIs1 KJIIACCOB OIpPEAeIEHHOro Npouist (TJaBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JONOJHEHHM K oOlel cucreme
NPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TIpeaMeThl. Tak, HampuMmep,
B COJICp’KaHUM MpeIMeTa JIJIsl KIACCOB XUMUKO-(U3UYECKOro npoduis O0oJbiioe
3HaueHHue OYIyT MMETh 3JEMEHThl yueOHOro marepuaina no obmei xumuu. [Ipu
U3YYCHUH TpeIMeTa B JaHHOM CiIy4yae akIeHT OyJeT cielaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUI B XMMHUU U B (DU3UKE: aTOMHO-
MOJICKYJIsIpHast Teopusi (MOJEKyJsipHas Teopus B (PU3MKE), 3aKOHBI COXPAHCHUS



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

B TO Xe BpemMsa B COIEpKAHMM NpeIMeTa Uil KJIacCOB XHMMHKO-
Ounonornyeckoro nmpoduist OONbIIMI yAENbHBIA BeC Oy/leT UMETh OpraHHyYecKas
xumusi. B 3TOM cioydae mpenocTaBisieTCs  BO3MOXHOCTh — JJisi  Oosee
OOCTOATENBHOI'O  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBbl, B COCTaB KOTOpPOM BXOAST, K MpHUMEpPYy, TaKue
CTPYKTYPHbIE€ KOMIIOHEHTbHI, KAaK JIMINUAbL, OEJIKH, YIJIE€BOJbl, HYKJIECHUHOBbIE
KUCHOTHl U Apyrue. [Ipm 3ToM 3HaHUS O cOCTaBe M CBOMCTBAaX MpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM [UJIi W3YyYEHHS
CYILIHOCTH IPOIECCOB (DOTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢dopmupoBaHHS OCHOB HAy4YHOI'O MHUPOBO33PEHHS, OCBOEHHS
00I1eHay4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOr0 IPUMEHEHUS HAYUHBIX
3HaHUU H3ydYeHHe MpenMera «XHUMHs» Ha YriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C YYEOHbIMH MpEAMETaMH, BXOJAIIMMU B COCTaB
OpeIMETHbIX oOsacteil «ECTeCTBEHHO-HAy4yHbIE NpeaMeThl», «Maremartuka u
uHpopMaTuKa» U «Pycckuil A3bIK U IUTEpATypay.

IIpn uzydeHun yueOHOro mnpeamera «XUMHs» Ha YIIIYOJEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpelHero oduiero odpazoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil EePBOCTENEHHONW 3HAUYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HayKM XUMHUHU Kak O00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, IPAaKTHYECKOM
NEATENbHOCTH YEJI0BEKA U OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
3TOM 3aJauyd Ha YIUIYOJIEHHOM YPOBHE M3YYEHHMsS NpeIMeTa Mpeanoaraet
peann3aluio TaKuX LeJe, Kak:

e (opMUpOBaHME TMPEACTABICHUI: O MaTEpPUAIBHOM €IMHCTBE MUDPA,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBIEHUI MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Benyllell poau B oOecrneyeHuun
YCTOWYMBOI'O  pa3BUTUS  YEJIOBEYECTBA: B  pEIIEHUH  Ipoliem
HKOJIOTMYECKOM, SHEPTeTUYECKON M MUILEBOM 0€30IacHOCTH, B Pa3BUTHUU
MEAULUHBI, CO3[aHUH HOBBIX MAaTE€PUAJIOB, HOBBIX MCTOYHHUKOB YHEPIUH, B
00€ecreyeHnu palrMoOHAIBHOIO MPUPOAONOIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTYypbl YEJIOBEKa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U PUPOJHON CPEJIE;

e OCBOCHME CHCTEMBl 3HAHWM, JIEKAIMUX B OCHOBE XUMHYECKOU
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
IOHATUH, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX IPEICTABICHHUNA O
CTPOEGHMM BELIECTBA HA pPa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAaJMOJEKYJISIPHOM, O  TEPMOJMHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX pPEAKUUH, O



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

dhopmMupoBaHue y 00 yJaromuxcs OCO3HAHHOTI'O IMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUN 71 OOBACHEHUS
KJIFOUEBBIX MJIEM W MpOoOJEM COBPEMEHHOW XUMHH, JJisl OOBSICHEHUS U
MPOTHO3MPOBAHUS SIBIICHUM, UMEIOIIMUX €CTECTBEHHO-HAYYHYIO NPUPOAY;
I'PAMOTHOTO PEIICHUS MPO0IeM, CBA3aHHBIX C XUMHEH, ITPOrHO3UPOBAHUS,
aHaIM3a ¥ OIICHKM C ITO3UIIMH SKOJOIrMYECKOM 0€30IMacCHOCTH ITOCIEICTBUM
OBITOBOM W TPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa, CBA3AHHOW C
XUMUYECKUM  IIPOM3BOJICTBOM, HCIIOJIb30BaHUEM U  IepepadoTKOn
BCIIECTB;

yriyoJieHue  TMPEACTaBICHHM O  HaydHbIX  MeEToJaxX  MO3HAHWI,
HEOOXOIUMBIX [JIi TPUOOpPETEHHS] YMEHHM OpHEHTHPOBATHCS B MHUpPE
BEIIECTB U OOBSICHEHUS XUMHUUYECKHX SBJICHHH, HMEIOIINX MECTO B
MIPUPO/IE, B MPAKTUUECCKON AEATEILHOCTH U MOBCEAHEBHOM KU3HU.

B numane peanuzanuu MepBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
(GYHKIMNA 1IEJIOCTHOM CHUCTEMBI CpPEAHEro OoO0IIero oopa3oBaHUSl MPU W3YHYEHHUH
npenMera «XuMUs» Ha  yIIYOJIEHHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
OpPUOOPETAOT TAaKUE LENH U 3a7a4, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TI03HABAEMOCTH SIBIICHWHA TPUPOJIBI,
YBaXEHUS K TIPOIECCY TBOpPYECTBA B 00JIACTHM TEOPETHYECKUX U
MPUKJIAIHBIX HCCJIEAOBAaHUM B XUMHUH, (POPMHpPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIET'0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIlMM K OOYYECHHIO M TIO3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTpPOJIFO M CAaMOBOCIHTAHMIO  HAa  OCHOBE  YCBOCHUS
00111eUeIOBEYECKHUX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIIEKTYATHHBIX M TBOPUYECKUX
criocoOHOCTEeM oOywarommuxcsi, (popMHUpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIICHUS K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCHEITHON MPoheCCHOHAIBHOM M OOIIECTBEHHOM JAeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HH;

dbopMHpOBaHWE YMCHHH M HAaBBIKOB Pa3yMHOI'O IPHUPOIOIOIH30BAHHUS,
pPa3BUTHE IKOJIOTHUECKOU KYJIbTYPHI, TPHOOPETEHHE OIbITA OOIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOM JESITEIbHOCTH.

OO6muiee yucino 4acoB, MPEAYCMOTPEHHBIX JJIs1 U3YYEHUSI XUMHUHU HA YTIyOJIEHHOM
YpOBHE cpenHero obimiero obpasoBanusi, cocrapiser 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Hezpento), B 11 kinacce — 102 vaca (3 yaca B HeJIemI0).



COILEPKAHUE OBYYEHUA
10 KJIACC

OPTAHNUYECKASA XUMUSA

Teopernyeckue 0CHOBBI OPraHMYECKON XMMMH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BasieHTHbIE BO3MOXXHOCTM aToMma YIJIEpOJa. XHMMHUYECKas CBS3b B
OPraHMYECKUX COCIMHEHUSX. TUMbl THOpUIU3ANMK AaTOMHBIX OpOHUTasei
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsI3U (OOMEHHBIN M JJOHOPHO-
aKLENTOpHbIA). TUIBl NEpEeKpbIBAHMS aTOMHBIX OpOUTaNeil, ©- W T-CBS3U.
Onunapnasi, 1BOIHas U TporHas cBsi3b. CrocoObI pa3phiBa CBs3el B MOJEKYyJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOMHOM panaukaine, Hykieohuiae Hu
anekTpodure.

Teopust crpoeHuss opraHndeckux coequHeHut A.M. DbyrnepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHUYEeCKUX COCAUHEHWH. MONeKyasIpHble U  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTas, COKpaliEHHas,
ckenerHas. M3omepus. Buasl u3omepum: CTpyKTypHasi, HNpPOCTPAHCTBEHHAS.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpencraBnennie o kiaccupukaluu OpraHudeckux BemecTB. [loHsTue o
bynkuronanbHo rpymnmne. ['omonorus. ['omonornyeckue psapl. CucreMaruyeckast
HOMeHKIaTypa opranndeckux coenuHeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS
OTJIENbHBIX MTPEICTABUTEIIECH.

Oco0eHHOCTH W Kjaccu(UKanus OpraHMYecKux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEIIECTB M HX INPEBPalCHUN:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, OMbITHl IO TMPEBPALIEHUIO OPraHUYECKUX BEILIECTB MPU HArPEBAHUU
(mnaBneHue, OOYIJIMBaHWE W TOPEHHE), KOHCTPYUPOBAHHE MOJENIEH MOJEKYI
OpraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.

Aunkanbl. ["'oMonorudyeckuil psaj aakaHoB, oOmias opMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHOB, SP°-
ruOpUaU3aus aTOMHBIX opOWTanel yriepoja, o-cBsi3b. Du3mveckne CBONCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKaHOB: pEAKIMU 3aMEIIEeHUs, H30MEpHU3alUH,
JNEruApUPOBAHMS, UKIN3AlNK, TUPOn3a, KpeKuHra, ropenus. [IpencraBinenue o
MEXAHU3ME PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOEHUS M XUMHUYECKHX CBOMCTB MajbiX (LIUKIONPOIAH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMMKJIOTEKCAaH) MHUKI0adKaHoB. CrocoObl MOJTyYeHUs |
NPUMEHEHUE [IUKI0ATKAHOB.

Ankenbl. ["'omosiorudeckuil psii ajJikeHoB, o0miast ¢hopmylsia, HOMEHKJIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYl alKEeHOB, SP’-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoja, 6- U m-cBA3u. CTpyKTypHas
reoMerpuueckas (Uuc-TpaHc-) wu3zoMepusi. @OU3MYECKHE CBOMCTBAa aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOCAUHEHHUS, 3aMEIICHUS B O-TIOJIOKECHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbIE, U30JIUPOBAHHBIE,
Kymynuposartwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS U XUMHUYECKUX CBOWMCTB
CONPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenuuenune. Ilommumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psji aIKWHOB, 00111ast (hopMysa, HOMEHKIIATypa U
U30MepHsl. DINEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHUHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneil yriepona. dusmyeckue CBOWCTBA AJIKUHOB.
XHWMHUYECKHE  CBOMCTBA:  PEAKUMW  NPUCOCAUHEHUS,  JTUMEpU3aluu U
TpUMepHU3aluu, okuciaeHus. Kucinorusle CBONCTBa AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiK Ha TPOHHYIO CBA3b. CIOCOOBI OTydeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBogaopoasl (apensl). ['omonorumyeckuid psii apeHOB,
oOmrast popMmyia, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. DU3HMYECKHE CBOMCTBA apeHOB. XHUMHYECKHE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENECH B
OCH30JbHOM KOJbIIE HA TMPUMEpPE aJKWIbHBIX pPAIUKaIOB, KapOOKCUIHHOM,
TUAPOKCUIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHoCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepusanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOJIOB.

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



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTHUYECKUN), PUPOPMHUHT, TUPOIIU3.
[TponykTel nepepaboTKu HEPTH, UX IPUMEHEHUE B POMBIIIIIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelIeHusT TajJoreHa Ha TUIPOKCOTPYINY, HUTPOrPYINNy, I[MAHOTPYIIILY,
amuHorpynmy. J[leficTBue Ha TraJOreHNPOM3BOJIHBIE BOJHOTO W CIMPTOBOTO
pactBopa mi€noyu. B3zauMmopeicTBHe QUranioreHajJkaHOB C MAarHHUEM M LIHHKOM.
[Tonstue 0 METaJITIOOPTaHUYECKUX COCTMHEHUSX. Hcnons3oBanue
raJOreHIIPOU3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHHKE W TPU CHHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalCHUN:
u3y4yeHrne (PU3NUYECKUX CBOUCTB YIJI€BOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IUYHBIX KiIaccoB (oOeciBedyuBaHWE OpPOMHOW WU
MOJTHOM BOJIbI, pacTBOpa IepMaHTaHaTa Kajus, B3aUMOJCHCTBUE alleTHIICHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApyKEHHE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3Y4YeHHE €ro CBOMCTB, O3HaKomuieHHe c¢ KosuiekiusiMu «Hedtb» u «Yromby, c
oOpasllaM  TUIACTMAcC, KaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYI
YTJIEBOJIOPOJIOB U rajOT €HIPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kucsopoaconep:kanue oprannyeckue coelMHeHHS.

[Ipenenvubie omHOaTOMHBIE chUpThl. CTpoeHue MoJekyn (Ha mpuMmepe
MEeTaHoJla M dTaHona). ['omonorumueckuit psm, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa #  kiaccudpukanuga. Dusznueckue CBONCTBA  MIPEAENIbHBIX
OJIHOATOMHBIX CIUPTOB. BojopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: peaklUMH 3aMElIEeHUs, JerujpaTalud, OKHUCICHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMU U  HEOPraHMYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHL. J[eMCTBUE 3TaHOIA U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONMY4YEHUsST U TMPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3¢duphl, HOMEHKIaTypa B n3oMepus. OcOOEHHOCTH (PU3UYCCKUX H
XUMHYECKUX CBOWCTB.

MHoroaToMHble CHUPTHI — ATWICHIJIMKONb W TiHlepuH. Duznueckue u
XMMHUYECKUE CBOMCTBA: PEAKIUU 3aMEICHUS], B3AUMOJICHCTBUE C OPTraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE
criupthl. [IpencraBienue o mMexaHuU3ME peakiuil HYKICO(QUIBHOrO 3aMElleHUSI.
HeiictBue Ha opranuzM uenoBeka. (CrnocoObl TMOJydyeHUs U TPUMEHEHHUE
MHOT'OATOMHBIX CITUPTOB.

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



cBoMCTB (enona. KauyecTBeHHble peakuuu Ha QeHod. TokcuuHOCTh (eHona.
CrniocoObl mosrydenus ¥ npuMenenue penorna. denondopmanbaeruanas cMoa.

KapOoHunbHbIe COEMHEHMSI — allbJIETHIbl U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHMJIBHON Tpynmbl. ['oMomoruyeckue psnabl aiabJAETUI0B U KETOHOB, OOIIas
dbopmyna, uzoMepus U HOMEHKJaTtypa. DuU3MUEecKHe CBOWCTBA albJIETUIOB U
KETOHOB. XMMHWYECKHE CBOMCTBAa  albACTMIOB M  KETOHOB:  pEaKUUU
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
CnocoObl oNTy4eHHs U MPUMEHEHUE aJbJAErU10B U KETOHOB.

OnHOOCHOBHBIE TIpeeNibHbIE KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 3oMepus 1 HOMeHKIIaTypa. Pu3nueckue CBOMCTBa
OJTHOOCHOBHBIX IMpENENbHBIX KapOOHOBBIX KHUCIOT. BomoponHbIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHME CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus >TepuPUKalUU, PEAKIUU C Y4YaCTHEM YIJIEBOJOPOAHOrO pajuKana.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3¢pupax. MHoroodpasue KapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JMKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICHIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, NAJIbLMUTHHOBAS, OJEUHOBAS, .JUHOJEBAs,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upbl. ['oMmonoruueckuii pan, obuias ¢opmysna, U30OMEpHUS H
HOMEHKJIaTypa. DPu3nueckue M XHMHUYECKHE CBOWCTBA: THAPOIU3 B KHUCIOW U
HIETIOYHOU Cpee.

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCJION U 1IesI04HOoM cpene. OcCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKU
HEIpEAEIbHBIX JKUPHBIX KACIOT. JKupsl B ipupoze.

Mpb114 KaK cONu BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JeHCTBUE.

OOuras xapakTepucTuka yriaeBojoB. Knaccudukanus yrieBonos (MOHO-, qu-
U ToiMcaxapujibl). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusndeckue CBOMCTBA U HaxoxkaeHHe B npupoae. DoTocuHTes.
XUMHYECKHUE CBOMCTBA IJTIOKO3bI: PEAKIIUU C YYACTHUEM CIIMPTOBBIX U aJIbJIETUIHOU
IpynIm, CIOUPTOBOE W MOJOYHOKHCIOE OpoxeHue. [IpuMeHeHue TitoKo3bl, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakto3a. BoccTanaBiuBarolive 1 HEBOCCTAHABIMBAIOIIME AUcaxapuasl. ['uaponuns
nucaxapunoB. Haxoxenne B npupone u npuMenenue. Ilonucaxapuabl: Kpaxmai,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HEUTt0I03bl.  DU3MUYECKHME CBOWMCTBA Kpaxmana M LEJUI0I03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: TMApPOJIU3, KAaYeCTBEHHAas peakius ¢ HOAOM. XUMUYECKHUE
CBOMCTBA ILIEJUTIOJIO3bI: TUAPOIN3, MOIydeHUE >PUpPoB eIoiao3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B aJIbJIETU] HAa PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kajivsi (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEpPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeTUAbl (C THIAPOKCUIOM
nuammuHacepeopa(l) u  ruapokcumom  Mmeau(ll)), peakmus rimMmepuHa ¢
ruapokcuaom Menu(ll), xumuuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTBHI,
B3aUMOJICHCTBHE pacTBOpa TJIOKO3bI ¢ rungpokcugoMm meau(ll), B3aumosnericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1mo TeMaMm «CrhupThl U
denonb», «KapooHoBbIe KUCTOTHI. CIIOXKHBIE YPUPBD.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpTaHUYECKHUE MPOU3BOJIHbIE aMMHaka. Knaccudukaius aMUHOB:
anudaTuyeckue M apoMaTHYECKHE; TIEepPBUYHbIE, BTOPUYHbIE M TPETUYHBIC.
Crpoenne monekyn, obmas (opmyna, usoMmepus, HOMEHKIATypa U (pusudeckue
CBOMCTBA. XMMHUYECKOE CBOWMCTBA aMn(PaTHUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHCTBUE MNEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTENIb AaMHUHOB apomaTudeckoro psana. CrpoeHue
aHuiIuHa. B3anMmHoOe BiMsiIHME TPy aTOMOB B MOJIeKysie aHwinHa. OcoOOEHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4eHHs] M TNpUMEHEeHHe anudaruyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknatypa u nzomepud. OTaenbHble TPEACTABUTENN Ol
AMUHOKUCJIOT: TJIMIUH, aJdaHuH. @Ou3nueckue CBOWCTBA AMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHU, peaKIys TMOJUKOHICHCAINA, OO0pa3oBaHUE TMENTUIHON CBS3H.
Buonoruueckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U THIPOIU3 MENTUI0B.

benku kak mnpupomHsie monumephl. [lepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOHCTBAa OENKOB: TUAPOJIH3, JCHATYpAaLMs,
KaueCTBEHHBIE PEaKIMU Ha OCTKH.

OKCMEPUMEHTAIbHBIE METOJbl W3YUEHHS] BEIIECTB U HX NPEBpallCHUN:
pacTBOpeHHe O€lIKOB B BOJE, JEHATypalus OENKOB MpPU HArpeBaHHUM, LIBETHHIC
peakuuu Ha O€NKH, pelIeHHue OKCIEPUMEHTAJIbHBIX 3aJad 10 TeMaM
«A30TcoaepKalue OpPraHUYECKUE  COCIUHEHHS» U «Pacrno3HaBaHue
OPTraHUYECKUX COCAUHECHUIN.

BbicOKOMOJIEKYIIPHBbIE COeITMHEHUS.

OCHOBHBIE MOHATUS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINU, CPEAHSS MOJICKYIISIpHAs



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

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

DNacTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHE KayqyKH
(OyTamMeHOBBIHN, XJIOPOMPEHOBBIN, U30MTPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

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

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AJIEKTPOIIPOBOIAIINE TTOIUMEPHI, OMOpa3IaraeéMpie OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YUEHHsS] BEHIECTB W MX NpEeBpalleHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKoB, pEIlEHHE ODKCIEePUMEHTANIbHBIX 3aJau 1o Teme «Pacro3HaBanue
MJIaCTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MosekynsipHOH (QOpMyIlibl OpPraHUYeCKOro COEIMHEHHUS IO
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs Mo Macce (00BEMY)
MPOJYKTOB CTOpaHUs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOrOo BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
NOJIy4YEHHMsI, ONpPENEICHUE JIOJM BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexXnpeaMeTHBIX CBS3EM NPU U3YYECHUH OPraHUYECKOW XMMHU B
10 kmacce OCyIIECTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, TPHHATBIX B OTJACIBHBIX IIpeaMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIE MMOHSATHSA: SIBICHHUE, HAYYHBIN (DaKT, rUmoTe3a,
TEOpHUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukanus, HaOIIOJIEHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
SHEPTreTUYECKUA YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIBI HU3MEPEHUs, CKOPOCTh, SHEPrus,
Mmacca.

buomorus: kimerka, opraHu3M, J3KOcHUcTeMa, Ouocdepa, MeTadoIu3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



doTOCHHTE3, HbIXaHWE, OCEIKW, YTJIEBOABL, JKUPBI, HYKJICHHOBBIC KHCIIOTHI,
(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

Teoperuyeckue OCHOBbI XMMMH.

Atom. CocTaB aTOMHBIX saep. XUMHUYECKHUM 3neMeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudpukanusa XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dIIGKTPOHOB TIO AaTOMHBIM — OpOHTAISIM.
DneKTpOoHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(UTypaiu HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

[lepnognueckuii 3akoH u llepuoanyeckass cucrema XMMHAYECKUX JJIEMEHTOB
J.N. MenneneeBa. CBsi3b mepuognyueckoro 3akoHa u llepuoguueckoit 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.

XuMHYecKash CBsA3b. BHAbl XUMHYECKONH CBSI3M: KOBaJCHTHasl, HOHHAas,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEpPrus U JiuHa cBA3U. [[oIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJleHTHOW CBs3u. KpaTHele cBs3u. BogoponHas CBA3b.
MexXMOoneKysIpHbIE B3aUMOJICUCTBUS.

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

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

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  THImbl
KPUCTANIMYECKUX PELIETOK (CTPYKTYP) U CBOIMCTBA BEIIECTB.

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



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

Knaccudukanms XuMuueckux peakiuii B HEOPraHWYECKOW M OpraHu4YeCcKOM
XUMUU. 3aKOH COXPAHEHHS MAacCChl BEIIECTB; 3aKOH COXPAHEHUS U TNpPEBpaIleHUs
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie d3POEKThl XUMUYECKUX PEaKIU.
TepmoxuMu4eckre ypaBHEHUSI.

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

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

Onekrponutuyeckass gucconuarnus. CuiabHble W cladble 3JIEKTPOJIMTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
nienounas. Bomopoausiit mokazarens (PH) pactBopa. I'maponus comeit. Peakiuu
MOHHOI'0 OOMEHa.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3lioKEHUE TEPOKCUIA BOJOPOJAa B MPUCYTCTBUM KaTallU3aToOpa, MOJEIH
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeieHIe
cpelbl PacTBOPOB C TMOMOIIBI) HWHAMKATOPOB, M3YYEHUE BIIMSHUSA Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM peaKIMu M TMOJIOKEHUE XUMHYECKOTrO
PaBHOBECHSI.

Heoprannyeckasi Xumusl.

[Tonoxxenne HemeraisioB B llepuomnyeckon CcHUCTEME  XMMHUYECKUX
anementoB J[.M. MeHnzeneeBa 1 0cOOEHHOCTH CTpoeHusi ux atomoB. duznueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIUSI HEMETAIJIOB (HA MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yrieposa).

Bonopon. Ilonmydenue, ¢usznueckre M XUMUYECKHME CBOMCTBA: PEAKLUU C
METajulaMd W HEMETajulaMd, BOCCTAHOBUTENbHBIE CBOWCTBA. [WapuIbL.
TomIMBHBIE 3TIEMEHTHI.

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



Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI TOJTYYEHUS
kuciopona. duznueckue U XUMUYECKUE CBOWCTBA U MPUMEHEHHUE KHCIOPOJa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONydYeHUs, (uanyeckue u
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepbi(VI). Cepuucras u cepHas KHCIOTHI U HX coid. OCOOEHHOCTH CBOWCTB
cepHOM KUCIOTHL. [IpuMeHeHne cephl U €€ COeTUHEHHI.

A3o0T. HaxoxaeHue B TpuUpojie, CHOCOObI TOJNy4YeHUs, (PU3NUECKUE U
XMMHYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHCIJIOTHI M UX cot. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpumMeHeHue a3zora
U €r0 COCTMHEHUN. A30THBIE YI00pEHUSI.

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

VYraepon, HaxoXIeHWE B OpuUpoje. AJUIOTPOIHbIE MOAUdUKAIIK.
duznyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Oxkcun yriepona(ll), oxcun yranepona(lV), yrompHas kucimora u e€
coiu. AKTHBUPOBAHHBIA yroib, ajgcopOuus. DyaepeHsl, rpadeH, yriepoaHble
HaHOTPYOKu. [IpuMeHeHne MpPOCThIX BENIECTB, 00Pa30BAaHHBIX YTJIEPOJIOM, U €ro
COEeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupone, CrocoObl MOMydeHHs, (U3NYECKHE U
xumudeckue cporictBa. Oxcun kpemuus(lV), kpeMHUEBas KHUCIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coequHeHui. CTEKII0, €ro mojy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeraimoB B Ileprogndeckoid cCUCTEME XUMHUYECKHUX DJIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
dusnueckue cBoicTBa MeTaioB. [IpuMeHeHWe MeTaluioB B OBITY W TEXHUKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMHUUYECKUN psAJ  HanpsokeHud MetamioB.  OOmme  crnocoObl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAITYPIus, MAPOMETAJUTYPrusl,
anektpomeramnyprus. Ilonarue o koppos3un metamioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

O6mras xapakrepuctuka metamioB |A-rpynmnel [lepuonnueckoid cucTEMBI
XUMUYECKUX DJJIEeMEHTOB. Hatpuii wu kanwmii: momydyeHue, ¢GU3NYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mias xapakrepuctuka meramioB |IA-rpynmer Ilepuoguyeckoit cucTemsl
XUMUYECKUX OAJIEMEHTOB. Maruuii W KaJblMidi: TONy4eHHe, (U3HUYECKHEe U
XUMUYECKUE CBOMCTBA, NMPUMEHEHHWE MPOCTHIX BEUIECTB M HUX COEAMHEHHI.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.



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

O6mias  xapakTepucThka MeTauioB 1o0ouHbIX mnoarpynn  (b-rpymnm)
[lepnoguueckon CUCTEMbI XUMUYECKUX JJIEMEHTOB.

Pu3nuecKre U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuasl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u guxpomarsl, HX
OKHCIUTENbHBIC CBOMCTBA. [lonyueHue u npuMeHeHue xpoma.

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

du3nuecKkue U XUMHUYECKHE CBOWMCTBA JKelie3a U ero coequHeHuil. OKCUbI,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuenue u npuMeHeHue xKene3a
U €ro CIUIaBOB.

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

[uuk: momydyeHue, (uU3MUYECKME U XHUMHUYECKHE CBOHCTBA. AMQOTEpHbIE
CBOWCTBA OKCHJIa U THUJIPOKCH]IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMeneHune
IIMHKA U €T0 COCTMHEHUIL.

OKCIEpUMEHTAIbHBIE METOJbI W3YUCHHS BEIIECTB W HX IIPEBpallcHUM:
u3ydeHre oO0pa3lloB HEMETaJUIOB, rOpeHue cepwl, gocdopa, xene3a, MarHus B
KHCIIOpPOJie, H3y4YeHUuE KoiuleKuuu «MeTalibl W CIUIaBbl», B3aUMOJICUCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOXKHO UCIOJIL30BaHUE
BUJIEOMATEpPUATIOB), B3aMMOJCHCTBUE IMHKA M JKelie3a C PacTBOpaMM KHUCJIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATHOH BOAOPOA
U KaTUOHBI METAJUIOB, B3aUMOJAECHCTBUE THAPOKCUIOB ATIOMUHUS M IMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pEelIeHrEe SKCIEPUMEHTANBHBIX 3a/lad 10 TeMaM
«l"anorens», «Cepa u e€ coequHeHus», «A30T U Gochop U UX COCAUHEHUS»,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTaibl TOOOYHBIX MOATPYII.

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [lonsatue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUOMNBI OpraHu3aluu XUMHUYECKOr0 IPOU3BOACTBA. [IpoMblIlLieHHbIE
CIIOCOOBI MOTYYEHUST BAKHEUITUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIIIeHHBIE CITOCOOBI MOMYYEHUSI METAVIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH CpEIbl U €ro MOCIEACTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumusgs © 310poBbe uenoBeka. JlekapcrtBeHHble cpenctBa. [IpaBuia
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



XWMHST TIUIUM: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBku. Poib xuMun B
o0ecreyeHnu MUIIeBoi 0€30MaCHOCTH.

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

XUMHS B CTPOUTENIBCTBE: BaXKHEUIIUE CTPOUTENIbHBbIE MaTepuaibl (IEMEHT,
OCTOH).

XuUMHS B CENTbCKOM X03siicTBE. OpraHuecKue U MUHEpaJIbHbIE YI00pECHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUayibl, KPACKH, CTEKJIO0, KEpaMHKA.
Marepuansl ais anekTpoHukd. HaHoTexHonoruu.

PacuérHble 3anaumn.

Pacuérpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJNMYECTBA BEIIECTBA) MPOAYKTOB pPEAKIUM, €CIU OJHO U3
BEIIECTB MMEET MNpHUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuM, €CIM OJHO M3 BEIIECTB JaHO B BHJE pPACTBOpPa C ONPEACIEHHOU
MAacCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JOJA W MOJSPHOMN
KOHLIGHTpAIlMM BEIIECTBA B pPacTBOpE, AOJM BbIXOAA NPOAYKTa PEAKLUHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHndeckoi xumMuu B 11 kjmacce ocymiecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK WU MOHATUHN, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LIUKJIA.

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

®dusuKa: Marepusi, MHUKPOMHUP, MaKpOMHpP, aTOM, »OJIEKTPOH, TMPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEIIECTBO, TeNO, OOBEM, arperaTHO€ COCTOSHUE BEIEeCTBA, WJICATbHBIN Ta3,
bu3nYecKre BETUYUHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, YHEPTHsI, Macca.

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

I'eorpadusi: MmuHepabl, TOpHBIE MTOPOJIbI, MOJE3HBIE UCKOMAEMBbIE, TOIINBO,
PECYPCBL.

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



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPUAJIOB, OJCKTPOHHAsA
IMPOMBIIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



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

JIMUHOCTHBIE PE3YJIBTATDBI

B coOTBETCTBMU € CHUCTEMHO-IEITEILHOCTHBIM IOJIXOA0OM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUSI MpeaMeTa «XHMHUsS» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloMMHUCA POCCHUHCKOW TPaKIAHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAaMOOTIPEAECICHNIO; HATMYUE MOTUBAIUU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroImMXCsl PYKOBOJCTBOBATHCS
OPUHATBIMU B OOLIECTBE MpaBWIAMU U HOPMAaMu TOBEJCHHUSA; HaJIU4yue
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

JIM4yHOCTHBIE PE3yJbTaThl OCBOCHHUSA TMpeAMETa «XHUMHUS» OTPakKaroT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW NesATEIbHOCTH
00yyJaromuxcs B Mpoliecce peajin3alu 00pa3oBaTeIbHON eI TEIbHOCTH.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUSI TIpeaMeTa «XHUMUS» OTPaXKaroT
c(hOpMHUPOBAHHOCTH OIIBITA ITO3HABATCIBHOW M TPAKTHYECKOW JIEATEIHLHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YJAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBAKEHUS K 3aKOHY W MPABOIOPSJIKY;

MPEJACTABICHUSI O COIMAJIbHBIX HOpPMax M TMPaBUIAX MEKIMYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

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

CITIOCOOHOCTH TMOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

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

YBaXXEHUSI K MPOLIECCY TBOpPUECTBA B 00JIACTH TEOPUU M MPAKTUYECKOIO
NPUIOKEHUSI XWMHUH, OCO3HAHMSI TOTO, 4YTO JAHHbIE HAYKHM €CTh pE3yJIbTarT
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



WHTEpECa M II03HABATEIIBHBIX MOTHBOB B TIOJIYYCHHUH M TIOCICAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEIOBBIX JTOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBEICHNUS,

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U IPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE IMOBEJCHUE M TIOCTYIIKM CBOWX TOBAPHIICH C
MO3UIIMN HPABCTBEHHBIX W MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) dpopMupoBaHNS KYJIbTYPHI 310POBbS:

NOHMMaHUsl 1EHHOCTEH 370poBOro U Oe3omacHoro obpasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

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

MOHUMAaHUS I[EHHOCTH TMPaBWI HHIWBUIYAIbHOTO M  KOJJIEKTUBHOIO
0€30macHOr0 MOBEICHUS B CUTYAIUSX, YTPOXKAIOMINX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPETHBIX MPHUBBIUCK (YHOTPEOICHHS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATEIBCKON
NEATENbHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM W  APYIHMX BHJAX
NeSITEeNbHOCTH;

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

MHTEpeca K MPaKTUICCKOMY M3yYEHHUIO MPOGecCruil pa3IuvaHOro pojia, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

yBaOXEHUS K TPYY, JIOJIAM TPYyJla U Pe3yJIbTaTaM TPYIOBOM JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAWBHIYAIBHOW TPACKTOPUHU
oOpa3oBaHus, Oyayuied mpodeccuu U pean3aluud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1E€JIE€CO00PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HMCTOYHUKY
CYIIIECTBOBAHMSI )KU3HU Ha 3eMJie;

MOHUMAaHUSI TI00ATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
AKOHOMHYECKHUX MPOIECCOB HA COCTOSHUE MPUPOTHON U COITMAIBHON CPEIIbI;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHIXKCHUM XUMHH IS
pelIeHHsT BOMPOCOB PallMOHAIBHOTO MPUPOI0IO0Ib30BAHMUS;

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

HaJIMYUsl Pa3BUTOrO SKOJOTUYECKOTO MBILIJICHUS, YKOJTOTUYECKON KYJIbTYPHI,
OIbITa NEeSITeIIbHOCTH AKOJIOTHYECKON HaMpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMH B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHOM M COLUAJIBbHOU
NpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO TMPOTUBOCTOSTH HUICOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CHenuUKA XUMHH KakK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHWUU IIETOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOIIEM MUpPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NPoOJeM COXpaHCHUS
MIPUPOAHOTO PABHOBECH S,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
UUBUWJIM3AIMHA:. B €€ TYMAaHUCTUYECKOM HANpPaBIEHHOCTH W BaXHOM pOJIM B
CO3JJaHMM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHl, B pPEHICHHH TJI00AIBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U SKOJIOTUYECKONW 0€30MacHOCTH, B PA3BUTUU MEAUIMHBI, 00€CTICUCHUU
YCJIOBUHM YCTENIHOTO TPYJa U HKOJOTMUECKH KOM(POPTHON KU3HU KAXKJIOTO 4jeHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TIOHMMAHUA CYIIHOCTH METOJI0B
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh
noJiydyaeMble 3HaHUS IS aHAIU3a U OOBSICHEHUS SIBJICHUNM OKPYKAIOIIEero Myupa u
MPOUCXOAINX B HEM U3MEHEHUH, yMEHUS JieJlaTh 00OCHOBAHHBIC 3aKIIOUCHHUS Ha
OCHOBE HAay4HBIX (DaKTOB M HMECIOIMIUXCA JaHHBIX C I1IEIbI0 TMOJyYCHUS
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
caM0o00Opa30BaHUIO, K AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUWA MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMU;

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



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpeameTHbie pe3yabTaThl OCBOCHHS MPOrPaMMbI IO XMUMUW Ha YPOBHE
cpeaHero oo1iero 00pa3oBaHUs BKIIIOYAIOT:

3HaUMMble 9 (QOPMHUPOBAHUS ~ MHUPOBO33PEHHUS  O0YYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TTOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAay4YHOHM KapTUHBI MHUpPa W cHenu(uKy METOIOB TO3HAHU,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIECTBO, SHEPTHUs, SBIICHUE,
IpoLIecC, CUCTEMa, Hay4YHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEIOBaHNE, HAOIIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHHUBEpCalbHbIC yueOHbIe NEHCTBUS (MO3HABaTEIbHBIE, KOMMYHUKATUBHBIC,
PETYISTUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (GyHKIMOHAIBHOM
IPaMOTHOCTH U COIMATBHON KOMIETEHITMN 00y4YarOmnXCs;

CIIOCOOHOCTH 00 yJaroumxcs UCTIOJIb30BaTh OCBOCHHBIE
MEXTUCIUTUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yueOHBIC
JIEICTBUS B MIO3HABATENILHON U COLIMAIbHON TIPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMH H  PETYJISTUBHBIMU
JEACTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 0a30BbIe JIOrHYeCKHUE IeHCTBUSA:

CaMOCTOATENTLHO  (OPMYJNHMpPOBAaTH W AKTyaIM3UpOBaTh  MpoOIieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpEAENATh UENU JEATENbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C IOCTABIECHHBIMH LIETISAMHU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU TMOHATHUH M YCTAHABJIMBATh UX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHWS W KPUTEPUHM ISl KJIACCHU(PUKAIIMK BEIIECTB U
XUMHYECKUX PEaKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJIECHUS (MHIAYKTUBHbBIE, JEIYKTHUBHbBIC, IIO
AQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH U TMPOTUBOPEUHUS B paccMaTpPUBAEMbIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

IPUMEHATh B MPOLECCE MO3HAHUS HCIOJIb3YEMbIE B XUMHHM CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPEOOPA30BBHIBATH MOJICIBHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakIuyu — MpU PEIICHUH Yy4eOHBIX TMO3HABATENIbHBIX W TPAKTUUECKUX 3ajad,
NPUMEHSITh Ha3BaHHBIC MOJIENIbHBIE MPECTABICHUS I BBISBICHUS XapaKTEPHbBIX
PU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMU METOJIOB HAyYHOTO MO3HAHMSI BEIIECTB U XUMHUUYECKUX
peaKIu;

dbopMynHpOBaTh 1IETU U 33]1a4l UCCIIECIOBAHUS, UCIIONIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMNPOCHI B KadyecTBE HMHCTPYMEHTa
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIQJICTh HAaBBIKAMH CaMOCTOSTEIHHOTO IUJIAHUPOBAHUS U TPOBEIACHHUS
YUYEHUYECKHUX 3KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOMIOAATh 32 XOJIOM
npolecca, CaMOCTOATENIbHO MPOrHO3UPOBATH €ro pe3yibTar, (HOpMyIupOBaTh
000011IeHHS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOICIIAHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM MCCIEIOBATEIbCKOM U MPOEKTHOM
NESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB pEIICHHUs] TPAKTUYECKUX 3aJlad, NPUMEHEHHUIO Pa3IuYHbIX
METOJI0B MTO3HAHUS.

3) pa6ora c nundopmaunueii:

OPUEHTUPOBATHCS B PANTMYHBIX HCTOYHHMKAX HWHPOpMauu (HAy4YHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHYECKOTO COJEpKAHUsS, CIPABOYHBIC TOCOOMS,
pecypcbl MHTEpHeTa), aHaau3upoBaTh MH()OPMALMIO Pa3IMYHBIX BUAOB U (OpM
npeACTaBIeHUs, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTHUBOPEUYUBOCTb;

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

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON WHGOpMAIMe: TPUMEHSITh MEXKNpeaMeTHbie ((pu3udyeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



3a/1aBaTh BOMPOCHI MO CYILIECTBY 00CYK/1aeMOM TEMBI B XOZ€ AUAJIOTa U/ 1IN
JUCKYCCHUH, BBICKA3bIBATh HJI€U, ((OPMYIUPOBATH CBOU MPEMIOKEHUS
OTHOCHUTEIIbHO BBINIOJHEHHS IPEAJIOKEHHON 3a1a4H;

BBICTYIIaTh C IIPE3CHTALIMEH PE3YJbTATOB MO3HABATEIBHOM JESITEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO UIIK COBMECTHO CO CBEPCTHUKAMHU MPU BBIIIOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, Pean3alu y4eOHOro MpoeKTa, U (OpMYJIUPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXJIeHUsI 1 00MEHAa MHCHHSMU.

PeryisiTuBHBbIC YHHBeEpCaJbHbIe YUeOHbIE 1eliCTBUA:

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

OCYILECTBJISITh CAMOKOHTPOJIb JIESITENBHOCTH HA OCHOBE cCamMoOaHaiau3a H
CaMOOLICHKH.

NPEJMETHBIE PE3YJIBTATBI

[IpeamerHble pe3yabTaThl OCBOCHUS MPOrPaMMBbI 110 XUMUU HA yTiayOiaEHHOM
YPOBHE Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHMs BKIIOYAIOT crenuduyeckue
JUTsl y4eOHOro npeameTa « X UMHUs» Hay4YHble 3HAHMSI, YMEHUS U CIIOCOObI AEMCTBUI
10 OCBOCHUIO, MHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ATEILHOCTU
M0 TIOJYYEHUIO HOBOT'O 3HAHMS M MPUMEHEHUIO 3HAHWUW B Pa3JIMYHBIX YYEOHBIX
CUTYyalUsX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYAlUAX, CBSI3aHHBIX C XUMHUEH. B
nporpaMMe IO XUMHUH TNPEIMETHBIE PE3YNbTAaThl IPEACTABICHBI 10 ToAam
U3Yy4YCHMUS.

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTb MPEACTABICHUN: O MECTE€ M 3HAUYCHUU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECNEYEHUH YCTONYMBOTO
Pa3BUTHS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKON, SHEPTEeTHUECKONU U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JJaHUU HOBBIX MaTEpHasIOB,
HOBBIX HMCTOYHHKOB SHEpIruy, B obecrieueHH N palMOHAILHOT O
PUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUHM MHPOBO33PCHHUSI M OOIIEH KYIbTYpHI
YEeJIOBEKa, a TaKXe OHKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO U IPUPOJTHOM CpeJIe;

BJIQJICHUE  CHUCTEMOM  XUMMYECKMX  3HAHMUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIye MOHATUS — XUMUUECKHUM 3JIEMEHT, aTOM, SJIPO U 3JICKTPOHHAs
o0Ooyouka aroma, S-, P-, d-aToMHBIC OpOWMTAIM, OCHOBHOE W BO3OYXKIAEHHOE
COCTOSIHUSI aToOMa, THUOpUAM3AIMs AaTOMHBIX OpOWTalie, HWOH, MOJEKYyJa,
BAJICHTHOCTb, JICKTPOOTPHUIIATEILHOCTD, CTEIIEHh OKUCICHMS, XUMUYECKasi CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIepOIHBINA CKelleT, (yHKIIMOHAIbHAS
TpyIna, pajaudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMerpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOIOPOIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OPraHWYEeCKUE COCAUHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuoguueckuit 3akoH J[. WM. MengeneeBa, Teopus CTPOSHUS OPTraHUYECKUX
BeliecTB A. M. bytiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEeBpallieHusT JHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMUMHUHW, MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH; MPEACTABICHUS
0 MeXaHMU3MaX XUMHYECKUX pEaAKIM, TEePMOAMHAMUYECKHUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUs, O B3aUMHOM BIIUSIHUW aTOMOB U TPYIII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30oMepHbId 3 exTol, opueHtanTsl | u |l pona);
(aKTOJIOTMYECKHUE CBEJCHUSI O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH M OE€30MacCHOM
WCIIOJIb30BAHUN BAKHEHIIIMX OPraHMYECKMX BEIIECTB B OBITY M MPAKTHYECKOU
NEATENTbHOCTA  Y€JIOBEKa, OOIMMX  HAayYHbIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA (Ha MpUMEpPE MPOU3BOJICTBA METaHOJIA, TepepadoTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEpHBIC MPU3HAKU TTOHATHM,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIINE IMOHITHS MPU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOopMHUPOBAHHOCTh YMEHUM:

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTABICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX M CKEIETHBIX) (hOPMYIT OPTraHUICCKUX
BCIICCTB;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMid  TMOCPEICTBOM  COCTaBJICHUSA
AJICKTPOHHOTO OajaHca »JTHUX pPEaKIWi, peaknuid HOHHOro oOMeHa IyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



M3rOTaBIMBATh MOJICINA MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTFOCTPALlUU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBAThH MPUHAJIC)KHOCTh HM3yUECHHBIX
OpPTaHUYECKUX BEIIECTB IO WX COCTaBy W CTPOCHHIO K OINpeAeaéHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOMN
Homenkiarype (IUPAC) u npuBoauTh TpUBHAIBHBIC HA3BaHHS JJI OTACIbHBIX
NpEeICTaBUTENIC OPTaHMYECKUX BEIIECTB (ITUJICH, alleTWIICH, TONYOJI, TJIUIEPHUH,
ATUICHTIIUKONb, (EeHON, (QOopMalbIerus, aneTaabJerui, areToH, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAs, OJICMHOBAs, TATbMUTHHOBAS KUCIIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYyTHUE);

c(hOPMHPOBAHHOCTh YMEHHUS ONPENEIATh BHJI XWMHUYECKOW CBSI3U B
OpPraHUYeCKUX COEIUMHEHUAX (KOBAJIEHTHAs M MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOXKECHHSI TEOPUU CTPOCHHS
opranudeckux Bemects A. M. byriepoBa miis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapakTepu30BaTh  COCTaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIMUYHBIX TPEICTABUTEIEH pPa3THMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJKaHOB, ITUKIOATKAHOB, aJTKEHOB, aJIKaIHCHOB,
QJKWHOB, apOMAaTHUYECKUX YTJIEBOAOPONIOB, CIUPTOB, albJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHHOKHUCIIOT, O€NKOB, YIJIEBOAOB (MOHO-, JU- U TMOJIHCAXapuJioOB),
WUTIOCTPUPOBATh ~ T'CHETHYECKYI0  CBS3b  MEXKIY HHMH  yYPaBHCHHSIMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUi C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUH OT
KpPaTHOCTH U TUIIa KOBAJIEHTHOM CBS3U (G- U T-CBSI3H), B3AUMHOI'O BIUSHUS ATOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

chOpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh HCTOYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (He(dTh, NPUPOAHBIM Ta3, Yroib), CHOCOOBI €ro mnepepaboTKu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMUPOBAHHOCTh BIIAJCHUS CHCTEMOI 3HAHUII O €CTECTBEHHO-HAYYHBIX
METOJ[aX TMO3HAHUA — HAOIIOEHUH, U3MEPEHUH, MOJCIUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTH yMEHUS NPUMEHSTh OCHOBHBIE orepanuu
MBICIIUTEIFHON JIESITEIbHOCTH — aHalWu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATH3aIINIO, BBISIBICHUE NMPUYMHHO-CJICACTBEHHBIX CBSA3EU — JUISl U3YUYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKITUI;

c(hOpMHPOBAHHOCTh YMEHHI: BBISIBJISTH B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
MOHSTHSMU W TIPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO TMOHMMAaHHUS CYIIHOCTH MaTE€pUaJbHOI0 EJAMHCTBAa MU,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS MO OPTraHUYECKON XUMHUH JUisl OOBSACHEHUS U
IPOrHO3UPOBAHUS SBJIECHUH, UMEIONUX €CTECTBEHHO-HAYYHYIO TIPUPOY;

c(hOpMUPOBAHHOCTb YMEHHI: TPOBOJIUTH PACUETHl MO XHUMHUYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMHUYECKUX PEAKIUA C UCIOJIb30BaHUEM (DU3UUECKUX
BeIMYMH (Macca, OObEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKICHHID XHUMHUYECKOU
dbopMyJibl BelIeCcTBa MO WM3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKUX 3JIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3UIUHA  DKOJOTHYECKOW  OE30macHOCTH  TOCJEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JESATEIBLHOCTH 4YEIOBEKa, CBA3AHHOM C TmepepaboTKoM
BEIIECTB, UCIOIb30BATh MOJYUYCHHbIC 3HAHUS JIJISl IPUHATUS TPAMOTHBIX pelIeHui
npo0JieM B CUTYallUAX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO IUIAHUPOBATH M TPOBOJUTH
XUMUYECKUN OSKCIEPUMEHT (MOJyYeHHE W M3YYEHHUE CBOMCTB OpraHUYECKHUX
BEIIECTB, KAYECTBEHHBIC pPEAKIHUHU YIIEBOJAOPOJOB PA3IMUYHBIX KIJIACCOB W
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEILECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7la4 MO pAacClO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJEHUEM MPaBUII
Oe3omacHoro oOpamieHusi ¢ BellecTBaMU M J1A0OpAaTOPHBIM 00OpPYAOBaHHUEM,
dbopMynHrpoBaTh 1eJib HUCCIENOBAaHUSA, MPEACTaBIATh B pa3nu4yHOi ¢dopme
PE3yNbTaThl SKCTIEPUMEHTA, aHATM3UPOBATh U OIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JIr01aTh MpaBuUiia SKOJIOTHYECKH 11€71eCO00pa3HOTro MOBEAEHUS B OBITY U
TPYJOBOM JEATEIHHOCTH B LIETSX COXPAHEHMsI CBOETO 3/I0POBbS, OKpY)Karouien
IIPUPOAHOMN CPEAbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMACHOCTb TOKCUYECKOTO JICMCTBUSI Ha JKUBBIE OPTraHU3MBbI
oTpeAenEHHbIX OPraHMYEeCKUX BEIIEeCTB, MOHMMAas cMbica nmoka3arens [TK;

aQHAIM3UPOBATH 11€J1eCO00PA3HOCTh NMPUMEHEHHUS] OPraHMYECKUX BEIECTB B
IPOMBIIIICHHOCTH ¥ B OBITY C TOYKH 3pEHUST COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTb YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON MHGOpMAIMK B Pa3IUYHbIX UCTOUYHUKAX (Hay4yHasl U yueOHO-Hay4yHas
JUTEpaTypa, CpecTBa MaccoBoit nHdopmaiuu, UHTEpHET U ApyTrHe), KPUTHIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.



11 KJIIACC

[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 CHUCTEME €CTECTBEHHBIX HAayK M €€ poju B 00€CIEeYeHUU yCTOWYHUBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKON, DHEPTETHUECKOW W THIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
UCTOYHUKOB DHEPrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOINOIL30BAHUS, B
dbopMUpPOBAaHUM MHPOBO33PEHHUST W OOIIEH KyJbTypbhl 4YEIOBEKa, a TaKxKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3J0POBbI0 M IPUPOJHOU
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHMM, KOTOpas  BKIJIIOYAET:
OCHOBOMOJIAralIINe MOHATUS — XUMUYECKHIl DJIIEMEHT, aToM, SApO aTroma,
U30TOIIBI, AJICKTPOHHAs 000JI0YKa aToMma, S-, P-, d-aTOMHBIE OpOHTAIIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHUA AaTOMa, TUOpUIM3alMs aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHCIICHMUS,
XUMUYECKasi CBA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOIHAs),
KPUCTAJUIMYECKasE PEETKa, XUMHYECKas peakius, pPacTBOpP, 3JIECKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJEKTPOJIUTHYECKAS JUCCOLMALMS, CTENEHb JUCCOLUAIUH,
BOJIOPOJIHBIN  MOKa3aTelb, OKHUCIHUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(P(dEKT
XUMHYECKOW PEAKLINH, CKOPOCTh XUMHUECKOW PEAaKLIUU, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUsl IEKTPOJUTUUECKON AUCCOIUALIUM, TEPUOIUYECKUN
3akoH [[.1. MenpaeneeBa, 3aKOH COXPAaHEHHUsI MACChI BELIECTB, 3AKOH COXPAHEHUS U
NPEBPALICHUS SHEPTUU MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUWA, JIeKAIIME B OCHOBE MOHUMAHUSA
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHYECKMX  SIBJICHUW,; COBPEMEHHBIC
NPEACTABICHNUA O CTPOEHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJEKYJSPHOM U
HAJIMOJICKYJIIPDHOM  YPOBHSX; MPEACTAaBICHUA O MEXaHU3MaX XUMHUYECKHUX
peaKkuuii, TEPMOAMHAMUYECKUX M  KHHETUYECKHUX 3aKOHOMEPHOCTSX  MX
IPOTEKAaHUsI, 0 XMMHYECKOM PABHOBECHM, PACTBOpPaX M IUCIIEPCHBIX CHCTEMAX;
(dakToNOrHYecKue CBEJICHUS] O CBOWMCTBAaX, COCTaBe, MOJYYEHHUH M O€30macHOM
WCIIOJIb30BAaHUM BOKHEHUIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN
NESATETbHOCTU  YE€JIOBEKa, OOIMMX  HAay4YHbIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHITHIA,
YCTaHABJIMBATh UX B3aMMOCBS3b, MUCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATHUS NPU
ONMCAHUY HEOPTaHMYECKUX BEILECTB U UX MPEBPACHUI;



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

c(hOpMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSIX, BUJ XUMHYECKOM CBs3U (KOBaJEHTHAs,
WOHHAsl, METAJUIMYECKasi, BOJAOPOJHAsA), THUIl KPUCTAUNIMYECKOW PEIIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJAa XMMHYECKOW CBSI3M W THMNA KPUCTALIUYECKON pEmeETKd, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJECHTHOMN CBSI3HU;

c(OpMHPOBAHHOCTh ~ yYMEHHWI:  KJacCcU(ULIHMPOBATh:  HEOPraHUYECKHE
BEIIECTBA MO0 UX COCTaBY, XUMUYECKHE PEAKIIMH IO PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrouux BeIIeCTB, TEIIOBOMY 3(h(dEKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIICHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aropa U
IPYTHUE); CAMOCTOSITENIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU JIs KIacCU(UKauu
M3Y4aeMbIX BEUIECTB U XUMUYECKUX PEaKIUK;

c(hOpMHPOBAHHOCTh YMEHHs PACKPBIBATH CMBICIH MEPUOIUYECKOro 3akona Jl.
N. MenpaeneeBa u J€EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIbHYIO
U IPOrHOCTUYECKYIO0 PYHKIUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHUMHYECKHX OJJIEMEHTOB IEPBOr0O—4ETBEPTOrO IEPUOIOB
Ileppognueckonn  cucremsr .M.  MenneneeBa,  HCHONB3ysS  HOHITHSA
(QHEPreTUYECKHE YPOBHM», «IHEPTETUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXJAEHHOE HIHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHMUYECKHUX AJIEMEHTOB U HUX
coenvMHeHnd 1o nepuogaM wu rpynnam [lepuomnueckoin cucremsr [ N.
MeHneneeBa, BaJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS
UX 2JIEKTPOHHBIX 000JIOUEK;

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

cOPMUPOBAHHOCTh YMEHHUSI PACKPBIBaTh CYHIHOCTh: OKHCIHUTENBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUN MOCPEACTBOM COCTABJIEHMS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUH; peakuil MOHHOrO OOMEHa IMYTEM COCTaBJICHUS HUX IMOJHBIX M
COKpAallIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUUW  THUAPOIM3A;  pEeaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe TIPOKCOKOMILIEKCOB IMHKA U AJIFIOMUHUS);



c(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUYECKUX PEAKIMA C Y4ETOM HMX DHEPreTHUYECKUX XapAKTEPUCTHUK, XAPAKTEP
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAaKKE XapaKTEP CMEIMIEHUS] XUMUYECKOIO0 PABHOBECHS O] BIUSHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

c(OPMUPOBAHHOCTh YMEHHUS XapaKT€pU30BaTb XUMUYECKUE PpEaKIIUH,
JeKalle B OCHOBE MPOMBIIIJIEHHOTO IOJTYYEHUS CEpPHOM KHUCIOTHI, aMMHMAKa,
o0uMe Hay4yHble MPUHLMIBI XUMUYECKHX MPOU3BOJCTB; LI€IecO000pa3HOCTh
NPUMEHEHUS] HEOPTraHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHUsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUI O METOoAaxX Hay4YHOIo
NO3HAHUSI SABJIEHMA MpUPOJbl — HAOII0JIEHUe, H3MEpPEHUEe, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICIICHHBIH), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHATH 3TU 3HAHUS IIPU IKCIIEPUMEHTAIbHOM UCCIIEI0OBAHUH BEIIECTB
U Ul OOBSICHEHUS XHMHMUYECKUX SIBJICHUH, HMMEIOUIMX MECTO B MPHUPOJE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHMSI BBISBJISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
HNOHATUAMU WU NPEICTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB IS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
HNOHSTUM «MaccoBasi JIOJIsI BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHLEHTpaLUs»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIUIOBOro 3¢ dexra
peaklMu; 3HAYE€HUsS BOAOPOJHOIO MOKa3aTensi pacTBOPOB KHUCIOT M WIENIOYEH ¢
U3BECTHOM CTENMEHbIO AMCCOLMAanuu; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
OPOAYKTA PEaKUUH, €CIU OJHO M3 MCXOJHBIX BELIECTB JAHO B BHJE PACTBOpA C
OTIpeIeIEHHON MAaCCOBOM TTOJIEH PacTBOPEHHOTO BEIECTBA WM JAHO B M30BITKE
(MMeeT TpUMECH); JOJHM BbIXOAA NPOAYKTa peakuuu; OOBEMHBIX OTHOIICHUI
ra3os;

c(OpMUPOBAHHOCTh YMEHHUI: CAaMOCTOSITENbHO IJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBENEHHE  peakuuMid  HOHHOro  OOMEHa,
NOJATBEPKACHUE KaUECTBEHHOI0 COCTaBA HEOPraHUYECKUX BEILECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOIIBK) HWHAUKATOPOB, HW3Y4YEHHUE BIIMSHUSA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XHMHUYECKOM  pEaKIUH, pelIeHue
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Merammel» u  «Hemeramasl») ¢
COOJIIOIEHHEM IPAaBWJI O€30MAaCHOr0 OOpallleHus! C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GOpMyIupOBaTh 1Ledb HCCIEAOBAHMS, MPEACTABIATh B
pa3ianuHOi (opMme pe3yiabTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCTH;



c(hopMUPOBAHHOCTb YMEHHI: COOJIIOIaTh MPaBWIa MOJb30BAHUS XUMUYECKOU
nocynod u JabopaTopHbIM OOOpyIOBaHHEM, OOpalleHUs ¢ BEIIeCTBAaMU B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JITA0OPATOPHBIX XHMHYECKHUX
OTMBITOB, HJKOJIOTUYECKH I€JIE€CO00pa3HOrO TMOBEICHUS B OBITY U TPYAOBOMU
JEATEIBHOCTA B ILIEJISIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHON
cpenbl W JOCTHXKEHHS €€ YCTOMYMBOI'O Pa3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3Mbl ONPEICIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIeJICHANIPABICHHBIA TTOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3JIMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi mHbopManun, UHTEpHET U IpyTHe), KPUTHUECCKU
aHAJTM3UPOBATH XUMHUUECKYIO0 MHGOPMAIIMIO, TiepepadaThiBaTh €€ U UCTOIb30BaTh
B COOTBETCTBHUHU C MTOCTaBJICHHON y4eOHOM 3amaueii.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

Kosan4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasubie  IlpakTnueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
[Ipenmer oprannueckon xumuu. Teopus
1.1 c p OHCHI/I}I op FaHUYECKUX COC HHeHI/II‘EI) A. M 8 bubmorexa LTOK
' P P A S https://m.edso0.ru/d69df650
byrneposa
Hroro no pazneny 8
Paspnea 2. YrieBonopoasl
21 [IpenenbHbIE YrI€BOAOPOABI — AJKAHBI, 5 bubnmoreka [JOK
' LAKJIOAJIKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHbie yrieBoaopoIbl: aJKeHbI, 14 1 bubmuorexa [IOK
' aJIKaJuCHBI, aJIKHHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 ApoMaTHuecKue yrieBoI0PO Ikl (apEHBbI) 8 https://m.edso0.ru/d69df650
24 IIpupoHbBIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bu6nmorexa LIOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6nuoreka [IOK
2.5 ["anoreHnpon3BOAHBIC YTIIEBOAOPOIOB 4 1 htts://m.edsoo.ru/d69df650
Hroro mo pazneny 35
Paspnen 3. Kuciiopoacoaep:kanue opraHnyecKue coeInHeHust
bu6nuorexa LIOK
31 Criupret. denon 1 1 https://m.edso00.ru/d69df650
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KapOoHunbHbIC COSTUHEHUS: aTbACTH/IBI

bu6mmorexa [IOK
3.2 keToHbl. KapO6oHoBbie kucnoTsl. ClioKHBIS 21 httos://m.edso0.ru/d69df650
s¢upsL. XKups
bu6nuorexa LIOK
33 YEaeBofE o https://m.eds00.ru/d69df650
Wroro no pazueny 41
Pa3nen 4. A3orcoaepikaniue opranniecKue coeJuHeHUs
bubmuorexa [IOK
4.1 AmuHBI. AMUHOKHUCIIOTHI. benku 12 httos://m.edso0.ru/d69df650
Hroro no pazueny 12
Pa3znen 5. BoicokoMoOsIeKRyJISIpHBbIE COeIMHEHUS
5.1 BbICOKOMOJIEKYISIPHBIE COEAUHEHUS 6 bubmorexa LIOK
' Y A https://m.edsoo.ru/d69df650
Htoro no pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeEM nudpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atoma. [lepuoandeckuit 3aKoH
1.1 u Ilepuoguueckas cucTeMa XMMHYCCKUX 9 bubmorera [IOK
' pHOA https://m.edsoo.ru/2dd57f24
snemenToB . 1. Menaeneera
12 Crtpoenue BeuiectBa. MHOroo6pasue 11 1 bubnmnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bub6nunorexa LIOK
1.3 X 19 1 3
MIMHTACCIHE peatiii https://m.edsoo.ru/2dd57f24
Hroro no pazueny 39
Pa3nea 2. Heopranmueckasi xumust
bubmunorexa IHOK
2.1 H 1 1
CMETALIRT 3 3 https://m.edsoo.ru/2dd57f24
but6mmoreka [JOK
22 Meraubt 23 ! 2 https://m.edso00.ru/2dd57f24
Wroro no pazueny 54
Pa3gen 3. XuMus u :XKu3Hb
31 MeToabl NO3HAHUA B XUMUHU. XUMUS U 9 but6mmoreka [IOK
' KH3Hb https://m.edso0.ru/2dd57f24
Hroro mo pazneny 9
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonauvecTBo yacoB
Ne Hara DJIeKTpOHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bceero H3yUYeHHsi ~ 00pa3oBaTeJIbHbIC Pecypchl
padoTbI padoTbI
[Ipeamer u 3HayeHUE
OpraHUYECKON XMUMUH,
1 MIpeacTaBICHUE O 1 bubmmorexa [JOK
P https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHuYecKux
COEIMHEHU I
DIIEKTPOHHOE CTPOEHUE aTOMa
nepojia (OCHOBHOE U
2 1}3](r)36p ,I[éEIHOC COCTOSTHHS) 1 Enbmiorexa HOK
Y ' https://m.edsoo.ru/0ce6fd4c
BanenTHbIE BO3MOXHOCTH
aToma yriiepojaa
Xumuueckas CBs3b B
OpPraHHYECKUX COSTUHECHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS 1 bubmmorexa OK
. P https://m.edso0.ru/8d39f5c8
KOBaJEHTHOM CBSI3H, CITOCOOLI
paspsiBa CBsI3€i
Teopus crpoeHus
4 OpPraHUYeCKUX COeqUHEHN A 1 bubnmorexa LIOK
P ) https://m.edso0.ru/9e595ch8
M. bytneposa
Bunbl uzomepuu: CTpykTypHas,
5 [IPOCTPAHCTBEHHAS. 1 bu6nmorexa [IOK
DneKTpoHHBIE AP PEKTH B https://m.edsoo0.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
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COCIUHEHUN

[IpencraBnenue o
KIaccu(UKaIuy u

6 CHUCTEMaTUYeCcKast bubmmorexa LOK
https://m.edsoo.ru/c212dd21
nomenknatypa (IUPAC)
OpPraHMYECKHX BEIIECTB

7 Knaccudukanus peakuuii B bubnuorexa [LIOK
OPraHNU4YeCKOW XUMHH https://m.edsoo.ru/ba5706aa
CucreMatu3anus 1 0000IIeHHE Bbu6mmoreka [JOK

8 y
3HAHUM 110 TemMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHN PSL,
obmas ¢popmyna,

9 HOMEHKJIaTypa U U30MEpHs, bu6muoreka [IOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY

10 DOU3NYECKUE U XUMUUYECKHUE but6mmoreka [IOK
CBOMCTBA alIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue aikaHoB B

11 npupore. CriocoObl MOTYYEHUS bubnmorexa [JOK

pHpoe. i https://m.edso0.ru/259b0a5b
Y IPUMEHEHUE aJIKAHOB
[HuknoankaHsl: 001Ias
dhopmyna, HOMEHKIATypa 1

12 M30MepHsi, 0COOCHHOCTH bu6mmoreka [IOK
CTPOEHUS U XUMHUYECKHX https://m.edso0.ru/156730d2
CBOWCTB, CIIOCOOBI MOIYYEHHS U
MIPUMEHEHHE

bu6muoreka [IOK
13 Pemenue pacu€THbIX 3a1a4 Ha noumorexa L

https://m.edsoo.ru/bf84d8eb
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onpeIeJICHUE MOJICKYIISIPHOU
(hopMyITBI OPTaHHYECKOTO
BEIIIECTBA 10 MACCOBBIM JOJISIM
ATOMOB 3JIEMEHTOB, BXOISIIUX
B ero coctaB. CHcTeMaTH3aLKs
1 000011IeHNE 3HAHUHN 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH P,
obmras ¢popmymna,
HOMEHKJIATypa, JIEKTPOHHOE U

but6mmoreka [IOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Mouiekynl. CTpyKTypHasi ¥ LuC-
TpaHC-U30MEPHS AJTKEHOB
OU3NYECKUE U XUMUYECKUE
15 cBoicTBa ankeHoB. [IpaBuio bubmmorexa [IOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 Crioco6bI TToTy4eHus U bu6mmoreka [IOK
IIPUMEHEHHE aJIKEHOB https://m.eds00.ru/665dc058
IIpaktuyeckas padora Ne 1 o
17 teme "[lonydyenue sTuieHa U bubmmorexa [IOK
YA . https://m.edsoo.ru/0941eed8
W3y4YEHUE €ro CBOWCTB
Pemenne pac4€THbIX 33724 HA
18 ONPEAEICHUE MOJIEKYIISIPHON bubnuorexa [JOK
(hOopMyIbl OPraHuYeCcKOTO https://m.edsoo.ru/e9ea9921
BeIIECTBA
ATNKaaueHbl: CONPSKEHHBIE,
M30JIMPOBaHHbIE,
but6mmoreka [IOK
19 KyMYJIMPOBaHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTpOECHUS

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



https://m.edsoo.ru/273b0a1e
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XHUMHUYECKHE CBOWCTBA

bu6moreka [IOK

20 CONPSIKEHHBIX THEHOB https://m.edso0.ru/e561253d

21 Crioco0bl mosTy4eHus: u bu6muoreka [IOK
IIPUMEHEHHE aJIKaJIHEHOB https://m.eds00.ru/1aa81660
AJKHUHBI: TOMOJIOTUYECKUH A,
ob6mas dopmyia,

22 HOMGHK?;afyp};, 3JIEKTPOHHOE U bubmmorexa [IOK

https://m.edso0.ru/68b6ccac
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3MUecKre CBONCTBA

23 XUMHUYECKUE CBOICTBA AIKHHOB bubamorexa [JOK

https://m.eds00.ru/23493a93

24 KauecTBeHHBIE peakiuy Ha bu6mmoreka [IOK
TPOUHYIO CBA3b https://m.edsoo.ru/7b1c48da

o5 CriocoOb! nostyueHust u bubmuorexa LIOK
IIPUMEHEHHE aJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 YPaBHEHUIO XUMHUECKON bubmmorexa LOK

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

97 CucreMmaruzanys 1 00001eHne
3HAHHUU TI0 TeME
ApeHbI: TOMOJIOTHYECKUN PSI,
oburas ¢popmyina,

08 HOMEHKJIaTypa. DJIIEKTPOHHOE U bu6mmoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 OeH30J1a ¥ TOyoJIa,
ux (puznYecKue CBOMCTBa

29 XHWMHUYECKUE CBOICTBA apEHOB: bu6mmoreka [JOK

peaKIu 3aMeIeHUs

https://m.edsoo.ru/a44alaed
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XHUMHUYECKUE CBOMCTBA apECHOB:

30 peakuy NPHUCOCTHHCHHUS, bubnmorexa LHOK
https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOrOB O€H30I1a

31 Oco0eHHOCTH XUMUYECKHUX bu6muoreka [IOK
CBOMCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenue pacuérHbix 3a/1a4 Ha

39 ompeJIeTICHUE MOJICKYIISIPHOU bu6mmoreka [IOK
(hOpMyITbI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BeIIECTBA

33 CriocoOsl mostyueHust u bu6nmoreka [IOK
IIPUMEHEHHE apEHOB https://m.edso0.ru/6f717d09
['enernueckas CBA3b MEKIY

34 Pa3IMYHBIMU KJaccaMu
yTIEBOIOPOIOB
Pacuérel no ypaBHeHUSAM
XUMHYECKHUX PEAKIUH.

35
CucremaTtu3zanus u 0000IICHIE
3HAHUU MO TEME

36 [Tpupoansiii ra3. [lomytHbie
HE(TSHBIE ra3bl

37 KameHHbI#1 yronb U IpogyKThI bu6nuoreka [IOK
€ro nepepadoTKu https://m.edso00.ru/69b3398b
Hedtp 1 ciocoOw eé

38 nepepadotku. [Ipumenenne bubmmorexa LIOK

https://m.edsoo0.ru/21f9de78

MIPOAYKTOB NepepabOTKH HEPTH
I'eneTnyeckas CBA3b MEXKIY

39 Pa3IMYHBIMH KJIacCaMu

YTJIEBOIOPOIOB



https://m.edsoo.ru/a44a1ae4
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["anoreHonpon3BoIHBIE
YIJIEBOIOPOIOB: 3JIEKTPOHHOES

bubmuorexa [JOK

40
CTPOECHUE; PEAKLIUH 3aMEILICHUS https://m.eds00.ru/82b4d759
rajoreHa
JeicTBue menoyei Ha
raJOreHITPOU3BOTHBIC.
41 BzaumopelictBue
IUTAJION€HAJIKAHOB C MAarHueM U
LIUHKOM
Cucremaruzanus 1 00001eHne
42 3HAHUH 10 pa3aen bubmorera [JOK
" P \ Y https://m.edsoo.ru/20e89f22
YrieBo1opoabl
43 KontponbHas pabota o teme bubmuoreka [IOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHM P,
o61as hopMyia, CTpOCHHUE
44 MOJIEK (Ji'l) EsoyMe I/mp bubmmorexa HOK
Y, P, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kiaccupukanus, Gusnueckue
CBOMCTBA
XUMHUYECKHE CBOMCTBA
45 MPEIENLHBIX OJHOATOMHBIX bubmmorexa [JOK
pe a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl mostyueHust u
46 MIPUMEHEHHUE OTHOATOMHBIX bubmorexa LHOK
p https://m.edso0.ru/484100000000000
CIIUPTOB
47 [Ipocthie 2¢upsi: bu6nmoreka [IOK

HOMCHKIJIaTypa U U30OMCPH,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PU3UYECKUX H
XUMHUYECKHUX CBOMCTB

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIUKOJb U TIIMLEPUH, UX

but6mmoreka [IOK

48
(bU3MYeCKHe U XUMUYECKUC https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoOsl mostyueHust u

49 MPUMEHEHHE MHOTOaTOMHBIX bubmmorexa [IOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DEHOJI: CTPOCHUE MOJIEKYJIbI,
50 (u3Hyeckne CBOMCTBA bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
Tokcuanocth perona
but6mmoreka [IOK
51 X i
MMIECKHE CBOHCTBA erora https://m.edso0.ru/037ca5f9

59 Crioco0sI TTOTy4eHUS U bu6nmoreka [IOK
npuMeHeHne (eHoIa https://m.edsoo.ru/c77ddf4c
[Ipaktuyeckas padota Ne 2.

53 Pemmenne skcriepuMeHTaIbHBIX bubnuorexa LIOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
¢denopr"

54 CucremaTu3zanus ¥ 00001IeHHE bubmuotexa [JOK
3HAHUM 10 TeME https://m.eds00.ru/1810cb9b
AJTBIETH/IBI M KETOHBI:

AJIEKTPOHHOE CTPOCHUE
55 KapOOHUIILHOW TPYIIITHI; bu6mmoreka [IOK

TOMOJIOTHUECKHE PsI/IbI, 001Iast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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ANbIeruapl U KETOHDI:

but6mmoreka [IOK

56 M3UYECKHE CBOMCTBA; PEaKIUU
¢ peakit https://m.eds00.ru/c887425¢
MIPUCOSTMHCHHUS
Peaxkun oxucienus u
57 Ka4eCTBEHHBIE PEAKIIUNA Eubmiorexa HOK
p https://m.edsoo.ru/a393baa9
AIIBJIETUIOB U KETOHOB
58 Crioco0bI oTy4eHust bu6mmoreka [IOK
albAeTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE MPEAETbHBIC
59 KapOOHOBBIE KUCJIOTHI, bu6mmoreka [IOK
O0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
H3omepus 1 HOMEHKIIaTypa
60 Ka 605013171)( KHCJIOT nyp Enbmiorexa HOK
P . https://m.eds00.ru/700cc87b
(bu3mvecKrue CBONWCTBA
XUMHUYECKHE CBOUCTBA
61 IpeaeIbHbIX OJHOOCHOBHBIX bubmorexa IIOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0EeHHOCTH CBOWCTB
62 MYPaBbUHOHN KHUCIIOTBI. bu6nuoreka [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOMCTB:
HeTpeeTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
bub6mmoreka LIOK
63 TUKapOOHOBBIX,

FI/II[pOKCI/IKap6OHOBLIX KHUCJIOT.

IIpencraBuTenn BBICIINX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/83a08773
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Ilonsarue o IMPOU3BOJHBIX

bu6moreka [IOK

64 KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CriocoOsl 1ostyueHus u

65 pUMeHeHHe KapOOHOBBIX bubmmorexa LIOK

https://m.edso0.ru/7c065c9d
KHCIIOT
CrnoxHble 3GupsblL:
TOMOJIOTHYSCKHIA PsijI, 001as but6mmoreka [JOK

66
bopmyna, u3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 OU3NYECKUE U XUMUYECKUE bubmuorexa [IOK
cBoicTBa 3(pUpoB https://m.edsoo.ru/ad6b94b2
Pewmenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUYECKON

68 peakiuu, Ha OnpeeeHne
MOJICKYJISIPHOHN (hOPMYITBI
OpPraHUYECKOTO BEIIEeCTBA
[Ipaktuyeckas padota Ne 3.

69 Pemmenue skcriepuMeHTaIbHBIX bubmuorexa LIOK
3aaa4 o Teme "KapOoHoBbie https://m.edso0.ru/486671fb
KUCHOThI. ClioKHbIE 3QUphI"

Kupsr: HHe, QU3NYECKU
70 u XIEMH::EI?:IG CeB’O(I\%I)C”fBa o Bubmmorera [IOK
https://m.edso0.ru/a19c5b98
(rumposns)
Oco0eHHOCTH CBOMCTB JKHUPOB,

71 coAepKalIux OCTaTKH bu6mmoreka [IOK
HENPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
kucnoT. JKupsl B mpupoze

72 MBpI1a Kak COJIA BBICIIIAX bubamorexa [JOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KHCIIOT, HX
Morotiee aeicTeue. Ilonstre o
CHUHTCTHUUYCCKUX MOIOIINX
cpenctBax (CMC)

I'enernueckas cBsI3b
YTJIEBOJIOPOJIOB M

bu6mmoreka [IOK

73
KHUCJIOPOJCOAEPKAITUX https://m.eds00.ru/56790c96
OpraHUYECKHX BEILECTB

74 Pacuérel o ypaBHEHUAM
XUMHUUYECKUX PEaKIui
Cucremaruzanus 1 00001eHne bu6mmoreka [JOK

75 .
3HaHUI MO TEME https://m.edsoo.ru/f8eaf2eb
OO0mas xapakTepucTuKa

76 YIIEBOJIOB M Ki1accuukarus bubmuorexa LIOK
YTJIeBOJIOB (MOHO-, TU- U https://m.edso0.ru/7a9693al
MOJINCaXapu/Ibl)

Monocaxapuibl: Gu3uYecKue
7 CBOICTBa If Haxof eHHE B bubmmorexa OK
A https://m.edsoo.ru/b4bdda2d
npupoae
[IpumeHeHune rroKo3sl, €€
78 SHAYCHIE B bubmuorexa [IOK
https://m.edsoo.ru/5e61122d
KU3HENIESITEIIbHOCTU OpraHu3Ma
Jucaxapunpl: caxaposa,

79 MaJIbTO3a 1 JaKTO3a. bubmuorexa [JOK
Haxoxnaenue B npupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TUCaXapHiOB

80 [Tonucaxapuasl: cTpoeHHE bu6mmoreka [JOK

MaKpOMOJIEKYJ, PU3NUECKUE U

https://m.edsoo.ru/72a04508
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XMMHYECKHE CBOMICTBA,
IIPUMEHEHHE

[NonsiTie 00 MCKYCCTBEHHBIX

but6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacyeTHBIX 33a4 Ha
82 oTpe/IeNICHUE A0JU BbIXOa bu6nmoreka [IOK
MPOAYKTA PEAKIUHU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3ZMOKHOTO
CucreMatu3anus 1 0000IIeHHE Bbu6mmoreka [JOK
83 .
3HAHWU IO pa3Jeny https://m.edso00.ru/08d4364c
KonTponbhas pabora o teme
84 "Kucnopoacoaepxaiiue bubmmorexa [JOK
poAcoAcpratl " https://m.edso00.ru/42c6678e
OpraHUYECKHEe COCTUHEHUS
AmuHbI: KI1accudukars,
CTpOCHHE MOJIEKYJI, 0O1as
85 (bT(f) Myna I/I3OMeyI/I$I bubmorera LIOK
pMYTa, pY, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa ¥ (PU3HYCCKHEC
CBOMCTBaA
86 XHWUMUYECKUE CBOMCTBA bubmuorexa [IOK
ann(paTHIECKUX aMUHOB https://m.edso0.ru/1bc5¢f80
AHI/IJII/IHZ CTPOCHUC aHUJINHA,
87 0COOCHHOCTH XUMHYECKHUX bubmmorexa [TOK
N https://m.edso0.ru/39cd21f1
CBOWMCTB aHMJIMHA
CriocoObl mostyueHust u
88 pUMEHEHHE ann(aTHIECKUX bubmorexa LIOK
P https://m.edsoo.ru/eal38763
aMHUHOB
89 AMWHOKHCIIOTHI: HOMEHKJIaTypa bubmuorexa [IOK

1 uzomepus, puznyeckue

https://m.edso0.ru/d1773e80
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cBoiicTBa. OTOebHbBIE
MIPEACTABUTETHN 0.-aMHUHOKHCIIOT

XUMHUYECKHE CBOVCTBA
AMUHOKHCJIIOT, UX

90 OMOJIOTHMYECKOC 3HAUCHHE bubmorera [JOK
https://m.edso0.ru/77df705a
aMHHOKHUCIIOT. CHUHTE3 1
THIPOJIU3 TICTITHIOB
o1 benku xak npupoaHbie but6mmoreka [IOK
MOJIUMEPBI; CTPYKTYPHI OEIKOB https://m.eds00.ru/429e9899
but6mmoreka [IOK
92 XUMUYECKUE CBOMCTBA OCIIKOB
https://m.edso0.ru/6237306d
AzoTcozepikaiiue
TeTEPOLUKITHYECKUE
93 coe I:/IHHCHI/ISI Hyxnennosbie bubmorexa OK
! Y https://m.eds00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Onosiornyeckas poib
[Ipaktuyeckas padota Ne 4.
Pemenne skcriepuMeHTaNIbHBIX
94 3a7a4 1o TeMe bubmorera [JOK
" % https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxalime
OpraHUYeCcKHe CoeMHEHUs"
[Ipaktuyeckas padora Ne 5.
95 Pemrenne skcnepuMeHTaIBHBIX bu6mmoreka [JOK
3a7a4 o teMme ""Pacrio3zHaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTMHECHHM"
KonTponbHas padbora o teme
96 "A3zoTcoaepxaniue bubmmorera [IOK
AACPATL " https://m.edso0.ru/ce561bc7
OpPTraHUYECKHE COSTUHEHUS
97 OcHOBHBIE TIOHSTHS XUMHUH bubnuorexa [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH 1 METOIBI UX
CHHTE3a —IIOJIMMEPHU3ALUS U
MOJIUKOHIECHCAITHS

https://m.edsoo.ru/7aa63ebd

IImacTtmaccel. YTunmuzanus u

bubmuoreka [JOK

%8 nepepadboTKa miacTuka L https://m.edso0.ru/82242e0f
DnacToMephl: HATyPaTbHBII

99 CI/IHTGTI/I‘-IGI:ZKI/IC KanyinKI/I. 1 bubmmorera [IOK

https://m.edso0.ru/246103ec
Pe3nna
Bosiokna: HatypanbHbIE,

100 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cunretnueckue. [lomumepsl https://m.eds00.ru/5963a601
CHEIMAIbHOTO Ha3HAUCHUS
[Ipaktuyeckas padota Ne 6.

101 Pemenue skcriepuMeHTaTbHBIX 1 bubnuorexa LIOK
3a7a4 o reMe "Pacrio3HaBanue https://m.edsoo.ru/3aebd77a
IJIACTMACC U BOJIOKOH"

O00011IeHNE U CUCTEMATH3AIHAS
M3y4EHHOT0 MaTepuaa 1o TeMe bu6nmoreka [IOK

102 1
"BbicOKOMOIEKYISIpHbIE https://m.edsoo.ru/6a22b1e8
coeMHeHUs "

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KVIACC

KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hara nudpoBbie
Tema ypoka Konrtpoabubie | IlpakTuuyeckue bp
n/n Beero H3y4yeHHsi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
1 Atom. CocTaB aTOMHBIX SIIEP. 1 bu6nmoreka [IOK
XuMUYECKUi 37eMeHT. M30Tomnbl https://m.edsoo0.ru/59c112ee
CrpoeHue 3J1eKTpOHHBIX 000JI0UeK bu6numorexa [IOK
2 1
aTOMOB, KBAaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMruueckux 1 bu6nmnoreka [IOK
3JIEMEHTOB (S-, P-, d-, f-amemenThI) https://m.edso00.ru/61294af9
4 Pacnpenenenue 351eKTpOHOB 110 1 bu6muoreka [IOK
ATOMHBIM OpOUTATSIM https://m.edsoo.ru/f5f750fe
DOneKTpOHHbIE KOH(UTYpAIH aTOMOB
5 aneMggTOB B OCHOE;JOAZII)/I 1 bubmorera [JOK
. https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
DNEeKTPOHHbIE KOHPUTypaluyi HOHOB. bubmorexa [LIOK
6 1
DJEKTPOOTPUILIATETLHOCTD https://m.edsoo.ru/a0764b24
[leproguueckuii 3aK0H 1
[Meproandeckasi cucTeMa XUMHYECKUX
7 anemenToB JI. 1. Menneneena, CBsi3b C 1 bubmmorexa [TOK
N vﬂ ’ https://m.eds00.ru/16957c01
COBPEMEHHOU Teopuen CTPOCHHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHsI CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX 1 bu6mmoreka [IOK
VMU IIPOCTHIX U CIIOKHBIX BEIIECTB I10 https://m.edso0.ru/f8468927
rpynmnam u nepuojam
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Cucremarusanys U 00001IeHre 3HAHUN

bu6moreka [IOK

o 10 TEMeE https://m.edsoo.ru/8fad2942
Bunnl xumudeckon ¢Bs13u. MexaHu3MEI

10 00pa30BaHus KOBAJICHTHOM CBS3H. bu6mmoreka [IOK
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOJIEeKyISIpHbIE B3AUMOAECHCTBUS
BasieHTHOCTB U BaJICHTHBIC

11 BO3MOHOCTH aTOMOB. CBSI3b but6mmoreka [IOK
JJIIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edso0.ru/3d2ca093
FEOMETPHUYECKUM CTPOCHUEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEIMHEHUAX: COCTAaB U HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemiectBa MOJEKYISIPHOTO U

13 HEMOJIEKYIIIPHOTO cTpoeHus. THrbl bu6nmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 [IpencraBieHne 0 KOMIOUIHBIX Enbmiorexa HOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctruHHbBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. buommorexa LOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatsl

16 CrniocoObl BbIpakeHUsI KOHIIEHTPALIUU bu6nmoreka [IOK
pacTBOpOB https://m.edso0.ru/328e653a
Pemienue 3aga4 ¢ uCnonb30BaHUEM

17 MOHATHH ""MaccoBas 10Jis but6mmoreka [IOK

pacTBOpEHHOTO BemiecTBa", "MospHas
KOHIIEHTpanus"

https://m.edsoo.ru/785e0ab4
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18 Knaccudukamnmsi 1 HOMEHKIIaTypa bu6moreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus ¥ 0000IIeHUE 3HAHUHA bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabora no temam
"Ctpoenue atoma. [lepuonnueckuit

20 3akoH u [lepronnueckas cucrema bu6mmoreka [IOK
XUMHYECKHX 31eMeHTOB /l. M. https://m.edso0.ru/70a60aa4
Menpneneesa", "CtpoeHue BeniecTBa.
Mmuoroo6pa3ue BemniecTn"
Knaccudukanmss XuMHIeCKUX peaKiuii
B HEOPraHUUYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPAaHEHUS MacChl bubmuoreka [IOK
BEILIECTB; 3aKOH COXPAHEHUS U https://m.edso0.ru/6335cdd2
MIpEeBpalIeHHs SHEPTUU TpU
XUMHUYECKHUX PEAKITHSIX
TemnoBble 3()(HEeKThl XUMUYECKIX

22 peakuuii. Tepmoxumudeckue bubmmorexa LOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Beraucnenus mo ypaBHEHUSAM

23 XUMUYECKHUX PEaKui bubmnorexa [JOK

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

TEPMOXUMHYECKHM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOHN peakiuu, eé

24 3aBUCHUMOCTD OT Pa3JINYHBIX (DaKTOPOB.
Karanms u xatanuzatopsl

25 ['oMoreHHbIe U reTEpOreHHbIE peakuu

26 [TpakTrueckas padora Ne 1 mo Teme bu6mmoreka [JOK

"BnusiHue pa3nuuHbIX GpakTopoB Ha

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

OO6partuMble 1 HEOOpaTUMBbIE PEAKIINH.

bubmuorexa [JOK

27
XUMHUYECKOE PAaBHOBECUE https://m.eds00.ru/30952f9b
[Tpaktuueckas padora Ne 2 o Teme
28 "BnusiHue pa3nuuHbIX (paKkTOpoB Ha bubmmorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIO’KEHNE XUMHIECKOTO PABHOBECHS
DAEKTPOIUTHUECKAS JUCCOIIUALIA.
29 CI/IJ‘IBHFI):IG " ciaalble aJllleKT (I)-IJ'II/I’II:[BI bubmmorexa I[OK
p ’ https://m.edsoo.ru/5f766bdf
CreneHp QUCCOLMAIIAT
Honnoe nmpoussenenune Boasl. Cpena
30 BOJHBIX Ell)CTBO OI[B Bono Ho HI)II;I ! bubnmorexa LHOK
g p POB. BOAOPOA https://m.eds00.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 [IPOTEKAIOIIKIE B PACTBOPAX bubmmorexa [JOK
p B p p https://m.edsoo.ru/09d5a9hd
JJICKTPOJIUTOB
[Tpaktuueckas padora Ne 3 o Teme
32 "XHUMHUECKHE PEAKIIUNA B PACTBOPAX bubmmorexa HOK
P B P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCIIUTEBHO-BOCCTAHOBUTEILHEIE
33 eakyu. BaxHelme OKUCIUTEIN U bubmnorexa [JOK
PEAKIIHL. https://m.eds00.ru/56226060
BOCCTAHOBUTEIH
34 MeToa 37eKTPOHHOTO (3JIEKTOHHO- bu6nmoreka [IOK
HOHHOT0) OanaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bu6mmoreka [IOK
BEIISCTB https://m.edso0.ru/93fh97d2
36 Pemrenne 3a1a4 pa3InyHbIX THIIOB bubmmorexa [JOK
Aatp https://m.edso0.ru/5a859d16
37 Pemenne 3aia4y pa3au4HbIX THIIOB bu6mmoreka [IOK
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https://m.edsoo.ru/5afa265d

38 CuctemaTtuzanus ¥ 00001IeHNe 3HAHUIA bu6mmoreka [IOK
1o TeMe "XuMHu4yecKkue peakiuu” https://m.edsoo.ru/c161eb85

39 Konrponbnas pabota o teme bu6muoreka [IOK
"Xumuyeckue peakiuu" https://m.edsoo.ru/a8a0a930
[Tonoxxenne HeMeTaIOB B
[Teproamueckoit cucTeMe XMMHYSCKHX

40 anemenToB JI. 1. Menneneena u bubmorexa [IOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
Ou3nyeckue CBOWCTBA HEMETAIIJIOB
ANoTpOTIvsl HEMETAJUIOB (Ha IPUMEpe
41 KHCJIoTp ona, cepsl, hocdo (a " i bubmmorexa [IOK
poAa, CEpEHL, P https://m.edsoo.ru/ef92c91c
yriepoja)

42 Bopopon: nonyuyenue, pusndeckue u bubnuorexa LIOK
XMMHYECKHE CBOMCTBA. [ Mapu bl https://m.edso00.ru/0aa8f613
I'anorensl: HaAXOXKIEHUE B IPUPOJIC,

43 CHocoObI MOTYyYEeHUS (I)I/I3I/I‘1F;CII)(I/IC u bubmmorexa LIOK

yi L https://m.edso0.ru/4e223795
XUMHUYECKHE CBOMCTBA
I"anorenoBonopoasl. Baxknelume
44 KHCIIOPOJICOACPIKAIINE COSTUHEHUS bubmmorexa LIOK
P P https://m.edso00.ru/6b3255e6
raJIOreHOB
JlabopaTopHble U TPOMBIIITICHHBIE

45 CIoCcOOBI OTyYEHHSI TaJIOTEHOB. bu6mmoreka [JOK
[IpuMeHeHre raJsoreHoB U Ux https://m.edso0.ru/6971aca4
COEIMHEHU I
[Ipaktuyeckas padota Ne 4. Perenue

bu6mmoreka [IOK
46 AKCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe

"T"amoreus!"”

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

bubmuorexa [JOK

47
duznYeCcCKre U XUMUIECKUE CBOMCTRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHne KUCIOpoaa U 030HA

bubmuorexa [JOK
48 OKCcUIIBI ¥ TIEPOKCUIBI
A p A https://m.eds00.ru/5¢8816a0
49 Perienue 3a1a4 pa3adyHbIX TUIIOB bubmorera [JOK
AaTp https://m.edso0.ru/2b6d8bab
Cepa: HaXx0KJAE€HUE B IIPUPOJIE,
50 cn(I))co6H MIOJTyYEHUS (If)mlz/lqecxne " Bubmmorexa LIOK
i o https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
Bbu6moreka [JOK
51 CepoBojopos, ¢
POBOZIOPOA, CyIbhHE! https://m.eds00.ru/7¢875999
Kucnopoacoaepsxaiiue coe JuHESHHS
52 cepul gCO6eHHIz)CTI/I CBOMCTB CEpHOI bubmmorexa LOK
pEI- P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[Ipaktuueckas padora Ne 5. Pemenue

53 AKCIIEPUMEHTANIbHBIX 3a7a4 10 TEME bubmorexa [IOK

" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHUs
A30T: Hax0XJI€HUE B PUPOJIE,

54 CIOCOOBI TTOTyYeHUS, (PU3UICCKUE U bu6mmoreka [IOK
XHMUYCCKHE CBOICTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHUJIBI
Kucnopoaconepskamiie coeIMHEHHS

55 azoTa Iz)co6eHIfocm CBOMCTB a30THOM bubmorera [JOK

’ https://m.edsoo.ru/e2965afe
KHUCJIOTBI
56 IIpumeHeHue a30Ta U ero COeAMHEHUN. bu6muoreka [IOK

A3zoTHBIE y10OpEeHUs

https://m.edsoo.ru/129f5059
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docdop: HaXOKICHNE B IPUPOJIE,
CrocoObI MOTyYeHUs], PU3NUECKUE U

bubmuorexa [JOK

57
XuMHU4Yeckue cBoicTBa. Dochuan u https://m.edsoo.ru/9a6b43ec
dochun
Oxcupsl dhocdopa,
58 (1)00(1:(1) c(ci)) e(bms ne kucyioTel. Conun bubmmorexa OK
P IU[ pratll ’ https://m.edso0.ru/c7a2d429
dbochopHOIT KHCITOTHI
59 [Tpumenenue pochopa u ero bubmmorexa [IOK
coenunenuit. DocopHsie ynoOpeHus https://m.edso0.ru/a218070a
[TpakTrueckas padota Ne 6. Pemenue
but6mmoreka [IOK
60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
https://m.edso0.ru/8175ac3f
"A30t u pocop u ux coenuHeHHU"
Yrnepoa: HaxoXJIeHUe B IPUPOJE,
AJTOTPOTHBIE MOTUDUKALINY; bubnuorexa LIOK
61 .
bu3HIeCKre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxkcup yraepoga(ll), oxcn
62 e I([)y;(l\g) ; (OJ'I)LHa}I KiCJ'IOTa ueé bubmmorexa LOK
YHIepoa 24 https://m.edsoo.ru/dba58adf
CoJn
63 Pemenue 3a1a4 pa3inaHbIX TUTIOB bubmmorexa OK
AP https://m.eds00.ru/6029b609
Kpemuuii: HaxoxxaeHue B pupoze,
64 0113000651 o eIfI/I}I (bnmze(l:omfe " bubmmorexa LOK
yi o https://m.edso0.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxkcua kpemuus(1V), kpemuueBas bubmuorexa [JOK
KHCJIOTa, CUJIMKATEI https://m.edso0.ru/3170e7b1
IIpumeHeHne KpEMHHUS U €T0 bubmmorexa [JOK
66 P P https://m.edsoo.ru/393cdac0

coeauHenuit. CTeKIo, ero nojyuyeHue,

https://m.edsoo.ru/5823cefb
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BHUBI CTCKIIA

67 Pemenne 3amay pa3andHbIX TUIIOB bubnnorexa [JOK
Aatp https://m.edsoo.ru/b624f801
68 Cucremartu3zanus 1 0000IIeHIE 3HAHUN bubnuotexa [JOK
o teme "Hemetamier" https://m.edsoo.ru/6e864db5
69 KonTponbHas pabota no teme bubnuorexa LIOK
"HemeTtamisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN bu6mmoreka [IOK
paboThI, KOPPEKIIUS OMUOOK https://m.edsoo.ru/2b7e9510
ITomosxeHre MeTaLIIOB B
[Teproamueckoit cucTeMe XMMHYSCKIX
71 a11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa LOK
' P https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mue ¢puzndecKue CBONCTBA
72 MeTauIoB. [IpuMeHenne MeTaLIOB B bubmorexa LHOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmuiaBsl MetasuioB. Kopposus bu6nmoreka [IOK
METaIJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3amad pa3anyHBIX TUIIOB bubmorexa [JOK
Aatp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUYECKUN DA HAOPSHKEHUH
75 MeTaJ‘IJl'iOB OO6mmume cnolzzozflim H(I))J'I eHUs bubmmorexa [OK
- SOt ya https://m.edsoo.ru/94eb377a
METAJUIOB
O6m1as xapakrepuctuka metamuioB 1A-
76 rpymisl llepruoaudyeckoin cucteMsl bu6muoreka [IOK

XUMHYECKHUX dJIeMeHTOB. HaTpuii u
KaJIUH: TToJTydeHue, GU3nIecKue u

https://m.edsoo.ru/el2c26b3
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XHUMHUYCCKHUE CBOﬁCTBa, IIPUMECHCHUEC
IMPOCTBIX BEIIECTB U UX COG)II/IHGHI/II\/’I

Oo6mas xapakrepuctrka metauios IA-
rpymisl [lepuonudeckoit cucTemMbl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bubmuoreka [JOK

77 .
KaJIBIIWIA: TTOTydeHne, GU3ndecKue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUMN
78 JKECTKOCTH BOJIBI M CTIOCOOBI €6 but6mmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
79 AoMHUHMI: TIOTydeHne, (PU3nYecKue u bu6mmoreka [IOK
XUMUYECKHE CBOMCTBA, IPUMEHECHHE https://m.edso0.ru/0e79b266
AmboTepHbIe CBOICTBA OKCHIA U
TUAPOKCHUA aTFOMUHUS, bu6moreka [IOK
80
TUIAPOKCOKOMIUIEKCHI ATFOMUHMS, UX https://m.edso0.ru/5d12d318
MIPUMCHCHHE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[Tpaktrueckas padota Ne 7. Permenue
82 3KCIIEPUMEHTAJIFHBIX 341144 10 TEME bubnmorexa LIOK
" P " https://m.edsoo.ru/27a4af43
MeTaJuTel TJIaBHBIX TTOATPYIIT
OO01mas xapaKTepUCTHKa METAIIOB
no6ounbIx noarpynn (b-rpymm) bu6mmoreka [JOK
83 .
[leproauueckoil CUCTEMbl XUMHYECKUX https://m.edso0.ru/610d7431
3JIEMEHTOB
du3nyeckre 1 XUMHUYECKHE CBOMCTBA
84 XpoMa M ero CoeUHEHUH, NX bubmorexa [IOK
p a ’ https://m.eds00.ru/9911bef3
MIPUMEHEHUE
85 Baxnelmme coeTMHEHUs Maprasiia. but6mmoreka [IOK
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HepMaHraHaT KaJius, €ro
OKHCJIUTEILHBIC CBOMCTBA

https://m.edso0.ru/039d69c8

duznyeckre 1 XUMUYECKHE CBOMCTBA

86 J)kelie3a " ero coenudeHui. Ilonyuenune bubmorexa HOK
a ' i https://m.edso0.ru/1b7f8741
Y IPUMEHEHHUE CILJIaBOB JKeJie3a
dusndueckue U XUMUYECKHE CBOMCTBA
87 MEIN U €€ COeNUHEHN, X bubnnorexa [JOK
A & ’ https://m.edso00.ru/2bc0f954
MIPUMEHECHHE
dusnueckue U XUMHUUECKHE CBOIICTBA
IIMHKA ¥ €r0 COSAUHEHUH, MX bu6mmoreka [IOK
88
pUMeHeHne. [ MIpOKCOKOMILIIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[Tpaktuueckas padora Ne 8. Pemenue
89 SKCHEPUMEHTAILHBIX 331324 110 TEME bubmorexa [JOK
p A https://m.edsoo.ru/a6e352ea
"MeTasibsl TOOOYHBIX TOATpyHI"
90 Pemenne 3amay pa3inuHbIX TUIIOB bubmmorexa [IOK
Aatp https://m.edsoo0.ru/a8b83d83
O0001IEeHnEe U CHCTEMATH3 AN
91 W3YYEHHOI0 MaTepuaa o TeMe bubmorexa LHOK
" Y " P https://m.edsoo.ru/e91fe975
MeTtanibl
92 Konrponbnas padora o Teme bubnuoreka [IOK
"MeTamisr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bu6mmoreka [JOK
93
paboOTHI, KOPPEKIIHS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMuu B o0ecrieueHun
94 YCTOMYUBOI'O pa3BUTHUS YEJIOBEUECTBA. bubmmoreka [IOK

[ToHsITHE O HAYYHBIX METOIAX
HCCIIEN0OBAaHUS BEIIECTB

https://m.edsoo0.ru/080felf0
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HayLIHBIC IMPUHIUIIBI OpTaHUu3aluu
XUMHUYECCKOI'0 IIpOMU3BOJACTBA.

bubmuorexa [JOK

95 1
[TpoMBIIITIEHHBIE CITOCOOBI MOTYYSHHS https://m.edsoo.ru/2e45a44f
BOKHCUIIINX BEIICCTB
XUMHYECKOE 3arpss3HECHUE
96 OKPY’KAOIIECH CpeJIbl M €T0 1 bubmmorexa OK
by Hen cpet https://m.edso00.ru/9f11bf51
IIOCJICICTBHS
97 XUMHUS U 310pOBBE YETIOBEKA. 1 bu6mmoreka [IOK
JlekapcTBEeHHBIE CpeICTBA https://m.edso0.ru/a6552721
98 Xnmus iy, Pons xuMun B 1 bu6mmoreka [IOK
obecrieueHnH MUIIEBON O€30MacCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMernueckue u nappromepHbie 1 bu6muoreka [IOK
cpeactsa. beitoBas xumus https://m.edsoo.ru/da4d2d5a9
XuMus B CTPOUTENIbCTBE. BaxkHenime
100 CTPOUTEILHBIE U KOHC IIMOHHEIE 1 bubmmorexa [OK
P e https://m.eds00.ru/61e69003
MaTepHabl
XHUMHS B CEITBCKOM XO35HCTBE.
101 Opra"udeckue u MUHEpaIbHBIC 1 bubamorexa [JOK
P P https://m.edsoo.ru/fd39587d
yaoOpeHust
102 CuctemaTu3anus ¥ 0000IIeHIE 3HAHUHA 1 bubmuotexa [JOK
10 TEME https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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HNPOBEPSAEMBIE HA EI'D 110 XUMHUU TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJBHON
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 000J104YKa aToMma, 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,

XUMHUYECKOE PAaBHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOpPHs XUMHYECKOTO CTPOCHHS OpraHMYeCKHUX
BemiectB 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 SIBIICHUW, COBPEMEHHBIE TMPEICTABIEHUS O CTPOCHUU

BCIICCTBA HA ATOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJISIDHOM YPOBHAIAX

1.3

MMpEaACTaBJICHUA 0 MEXaHU3Max XHUMHUYCCKUX peaKL[HfI,

TCPMOAUHAMHUYCCKUX n KHHCTHYCCKUX 3aKOHOMCPHOCTAX ux




IMPOTCKAHUA, O XUMUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

1.4

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

YCJIO0BCKA

1.5

o0miye HaydHble TMPUHIMIIBI XUMHYECKOTO MPOU3BOJCTBA (HA MpUMeEpe
NPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJia, MepepaboTKH

HedTH)

CdopMHUPOBAaHHOCTH YMEHHH BBISIBIIATH:

2.1

XapaKTCPHBIC INPpU3HAKH U  B3aMMOCBA3b  U3YYCHHBIX HOHﬂTHﬁ,
IMPUMCHATH COOTBCTCTBYIOIIHUC TIOHATUA IIPU OIMMCAHUHU CTPOCHHA 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

CdopMupoBaHHOCTH 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 (DOpPMYNI HEOPraHUYECKHUX
BEIIECTB, 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

KPUTEPHU IS KITACCU(PUKAIIMN U3yIaeMbIX XUMUYECKHX 00BEKTOB

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) ¥ HOHOB
XUMHUYECKUX 3J1IeMeHTOB 1 — 4 nmepuoaoB [lepuoauueckoit cuctemsl ..
MemnzeneeBa 1 UX BaJCHTHbIE BO3MOXHOCTH, UCIIOJIb3Ys MOHATHUSA S-, p-,

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




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

nepuojiaM U rpymnmnam

ChopMUpOBaHHOCTb YMEHHUS COCTABIISATh YPAaBHEHUS XUMHUYECKUX

peaKUui U pacKpbIBaTh UX CYIIHOCTD:

7.1

OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MoCpCACTBOM COCTABJICHUSA

AJIEKTPOHHOTO OaaHca ATUX PeaKIHi

7.2

YpPaBHEHUS DPEaKLMKM pa3JIMYHBIX THUIIOB; IIOJHBIE U COKPAILIEHHBIE
ypaBHEHHUS peaKIMii HOHHOTO OOMEHA, YUUTHIBAs YCIIOBUS, IPH KOTOPBIX

9TU peaKUUU UIYT A0 KOHLA

7.3

peaxuii TUAPOJH3a, peakuii KOMIUIEKCOOOpa3oBaHMs (Ha NpUMepe

TUAPOKCOKOMIUIEKCOB IUHKA U aJTFOMHUHHUS)

CdopmupoBaHHOCTH YMEHUS MOITBEPHKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpPAaX XapaKTep 3aBUCUMOCTH PEAKLIMOHHOMN
CHOCOOHOCTH OPraHMYECKUX COCIMHEHWH OT KpPaTHOCTH U THIA
KOBAJICHTHOH CBSI3U (G- M M-CBSA3H), B3aMMHOI'O BJIMSHUSA aTOMOB U I'PYIII
aTOMOB B MOJICKYJIaX, & TAKXKE OT OCOOEHHOCTEH peann3alnuy pa3IndHbIX

MEXaHU3MOB MPOTEKAHUS PEAKIUN

8.2

XapaKTCPHLIC XHMUUYCCKUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIINMHA

JKCIEPUMEHTAMU U 3aIACAMH YPABHEHUN XUMUYECKUX PEAKLIUN

ChopMHUpPOBAaHHOCTh YMEHHMsI XapaKT€pHU30BaTh COCTAaB W BaKHEHIIME
CBOMCTBa BEIIECTB, MNPUHAICKAMUX K ONpPEAeIEHHBIM KiaccaM |
rpynmnaM coeIuHEeHUH (MPOCThIe BEIIECTBA, OKCU/IbI, TUIPOKCUIbI, CONH;
yII€BOJIOPOABI, IPOCThIE 3(DUPHI, CIUPTHI, PEHOIBI, aJbACTHAbI, KETOHBDI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE J(QUPBI, >KUPBI, YIJIEBOJbL, AMHUHBI,

AMUHOKHCIIOTBI, OCITKHN)

10

ChopMupoBaHHOCTE yMEHHUS MPOBOAUTH PACUETHI MO XUMHUECKUM
dbopMylnaM U YpaBHEHMSIM XHUMHUYECKHX PEaKIHi ¢ HCIOIb30BAaHHEM

(I)I/I3I/I‘{eCKI/IX BCJINYHMH:

10.1

MacCChblI (06’béMa, KOJIMYECTBA BCH_IGCTBa) npoayKra p€akuuu, €CiIu OJHO
N3 UCXOAHBIX BCHICCTB JaHO B BUJIC paCTBOpaA C OHpC,Z[CJ'IéHHOfI MacCOBOM

J0JIel pacTBOPEHHOTO BEIIECTBA MIIH JJAHO B U30BITKE (MMEeT IPUMECH)

10.2

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

10.3

TEIUIOBOTO 3P eKTa peaKimii

10.4

00BEMHBIX OTHOLLIEHUN T'a30B

10.5

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




11

Brnanenue cucrteMol 3HaHMM O METOJAxX HAayYHOTO IO3HAHMS SIBICHHUU
IIPUPOJIBI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHATH
9TU 3HAHUS TPU SKCIIEPUMEHTAIBHOM HCCIEAOBAHUM BEIUECTB U JUIA
OOBSICHEHUS] XUMHUYECKUX SIBICHHUN, HUMEIONIMX MECTO B MPHUPOJE,

HpaKTH‘IeCKOﬁ JIEATEILHOCTH YE€JI0BEKA U B IOBCEAHEBHOM KM3HU

12

ChopMupOBaHHOCTH YMEHHUSI TPHUMEHSATh (UCIIONB30BaTh) 3HAHHS O
COCTaB€ W CBOMCTBAX BEHIECTB ISl SKCICPUMEHTAIBHON MPOBEPKHU
TUMOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH MPOTEKAHUSI XHUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHMS BO3MOMXHOCTEM HMX OCYIIECTBIICHUS,
CHUCTEMHbIC XMMHYECKUE 3HAHUSA JUISI OOBSICHEHUS W TPOTHO3MPOBAHUS
SBJICHUHM, WMEIOINX €CTECTBEHHOHAYUYHYIO TIPUPONY; JUISI TPUHSITHS

IPaMOTHBIX pellIeHu MPobJieM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CdopmMupoBaHHOCTh YMEHHUS IUIAHUPOBATh U MPOBOAUTH XUMHUYECKHM
JKCIIEpUMEHT (MOJydeHHEe U HU3Y4YEeHHE CBOMCTB HEOPraHUYECKHX U
OpraHMYECKHX BEIIECTB, KAYECTBEHHbIE pEAKIUH YIJIEBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHCIOPOACOIECPKAIIUX OPraHUYECKUX BEIECTB,
perieHue AKCIIEPUMEHTAIBHBIX 3ama4 1o pacno3HaBaHUIO
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB) C COOIIOACHHEM MPaBUII
Oe3omacHoro  oOpamieHus €  BelecTBaMHM U JabOpaTOPHBIM
obopynoBanueM; (HOpMYIUPOBATH LIETTU UCCICIOBAHHUS;, MPEJCTABIATH B
paznuuHOi (opme pe3ynbTaThl AKCIEPUMEHTA, AaHAIU3UPOBATh U

OLICHUBATb UX NOCTOBCPHOCTDH

14

ChopMHPOBaHHOCTE YMEHHSI OCYIIECTBIIATH LIEJICHANPABICHHBIA MOUCK
XUMHUYECKOW MH(OpMAIMY B pa3IMYHbIX HCTOYHHUKAX (HaydHast U y4yeOHO-
Hay4yHas JIUTepaTypa, CpeAcTBa MaccoBoi uHbopManuu, ceTb IHTepHEeT 1
Jpyrue), KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYI0 HH(OpMamuio,
nepepadarbiBaTh €€ M HCIOJIb30BATh B COOTBETCTBUM C IOCTaBJIEHHOU

yueOHOM 3aaveit

15

ChopMupoBaHHOCTH YMEHHSI  MPOTHO3UPOBATH, AHAJIU3UPOBATH U
OIICHUBAaTh HMH(DOPMAIMIO C TIO3UIHMK SKOJOTHYECKOW OE€30MacHOCTH
MOCJIC/ICTBUI OBITOBOM M IPOWU3BOJICTBEHHOW JCSTEILHOCTH YEJIOBEKa,
CBSA3aHHOM C TepepadOTKONW BEIIECTB; CHOPMUPOBAHHOCTh YMEHHI
OCO3HaBaTh  OMACHOCTh  BO3JICHCTBUS  HA  JKUBbIE  OpPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, IMOHWUMAas CMBICI TOKa3aTels MpeaebHON
JOMYCTUMOW KOHIIGHTpAIlMM, W TIOACHATh HAa TpPUMEpax CIocoObI
YMEHBIIICHUS U MPEIOTBPAIICHUS] UX BPEIHOTO BO3JICHCTBHS Ha OPraHU3M

YCJIOBCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, IIPOBEPJAEMbBIX HA EI'D
11O XUMHNH

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

TeOpCTI/I‘-IeCKI/IC OCHOBbI XUMHH

11

Crpoenune BemectBa. CoBpeMeHHasi MOJENIb CTpOEHMsI aToMma. Pacmpenenenue
AJICKTPOHOB TIO DJHEPreTHYecKUM YpoBHSIM. Kiaccubpukamumss XUMHYECKHX
a51eMeHTOB. OCOOEHHOCTH CTPOCHUSI SHEPreTHUSCKUX YpOBHEH aToMoB (S-, p-, d-
3neMeHToB). OCHOBHOE U BO30YXAEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KoH(Urypaius aroma. BajieHTHbIE 2IEKTPOHBI

1.2

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

BCIICCTB, BOAOPOJAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCUIOB

1.3

BanentHocTs. DnekTpooTpuniateabHOCTh. CTENeHb OKUCICHUS

1.4

Buabsl xumudeckoit cBs3u (KOBaJ'IeHTHaH, HMOHHAas1, MCTAJIJIMYCCKasd, BO,Z[OpOI[HaSI)
1 MEXaHU3MBI €€ O6pa3OBaHI/I$[. MC)KMOHeKyJ'ISIpHLIe 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 pcaknus. Knaccmbnxaunﬁ XHUMHUYCCKUX peaxunﬁ B

HeOpTaHquCKOﬁ n OpFaHI/IquKOﬁ XUMUH. 3aKOH COXpaHCHHUA MACChI BCIIECCTB

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

SHGKTPOJII/ITI/I‘ICCKEIH Jucconuanus. CusnpHble U cia0ble QJICKTPOJIUTEI. Cpena
BOAHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaﬂbHaH, mejao4YHast. CrerneHn

Jucconyanuu. Peakiyuy HOHHOTO oOMeHa

1.10

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

pacTtBopa

1.11

CnocoObl BBIPpAKCHUS KOHIOCHTPALIUHU PACTBOPOB: MaCCOBast JOJIA paCTBOPéHHOFO
BCIICCTBA, MOJISIpHAsA  KOHUCHTpALU:. HaCBIH_[eHHLIe 1N  HCHACBIIICHHBIC

pacTBOpBL, PaCTBOPUMOCTh. Kpucramioruaparst

1.12

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

pasHbIM 3HaYeHHeM PH. MeTo bl 2IeKTpOHHOTO Oasianca




1.13

DJEKTPOJIU3 PACTBOPOB U PACILIIABOB COJICH

OcCHOBEI HeOpFaHquCKOﬁ XUMHNHU

2.1

Krnaccudukanus Heopranmueckux coequHeHnit. HomeHknatypa HeopraHu4ecKux

BCIICCTB

2.2

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

CII0COOBI MNOJIYy4YCHUSA MCTAJIJIOB

2.3

XWMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJOr€HOB, CEpbI, a30Ta,
dbocdopa, yrmepoga M KpEeMHHs) M HUX  COCAUHEHHH  (OKCHIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOJAOPOIHBIX COSTUHEHUIN )

2.4

I'eneTnyeckas cBs3b HCOPraHUYCCKUX BCIICCTB, ITPUHAIJICIKAIINX K PA3JIMYHbIM

Ki1accaM

2.5

#HPar##H# nentudukanus HeopraHMueckux coeAnHeHuil. KauectseHHble

pC€aKkru Ha HCOPIraHUYCCKHUEC BCIICCTBA U NOHBI

OCHOBBI OPTaHUYECKON XUMUU

3.1

OCHOBHBIC TOJIOKEHHA TEOPUM XMUMHUYECKOTO CTPOCHMS OpPraHUYECKHX
coenuHeHuit A.M. bytnepoBa. YriuepoaHslii CKEJIET OpraHU4EeCKOW MOJIEKYIIBI.
KpaTHOCTh XMMHYECKOH CBSI3U. S- M P-CBSA3U. SP3-, SP2-, SP-ruOpuan3anuu
opOutaneir aTOMOB yriiepoja. 3aBUCUMOCTb CBOIMCTB BEIIECTB OT XMMHUYECKOI'O

CTPOCHUS MOJICKYII. T'omonoru. I'oMmonoruueckui pAan. I/IBOMCpI/I}I " N30MEPbI

3.2

Ilonstne o  ¢yHkuMoHanmbHOM  rpynme.  OpHeHTanuoHHBbIE 3 EKTHI

3aMECTUTEIIEN

3.3

[lpencraBnenne o kiaccuukanuu oOpraHudeckux BemiecTB. HomeHkmartypa
OpraHMYECKHX COEIMHEHUN (CUCTEMAaTU4eCKas) W TpPUBUAJIbHBIE Ha3BaHUS

BOXHEHIIUX MPEACTABUTENEHN KJIACCOB OPraHUYECKUX BEILECTB

3.4

CBoOomHOpaAUKANIBHBIA M HMOHHBIM MeXaHu3Mbl peakuuu. [loHsTHEe O

Hykneoduie u snexrpoduie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiineBa

3.5

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

pasmepoM nukiIa. Peakiuy mprucoeIMHeHNS U PAIUKAIBHOTO 3aMEIICHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: PEAKIMH MPUCOEAUHEHUs (TaJlOr€HUpPOBAHUE,
TUAPUPOBAHUE, TUIPOrajlOTeHUPOBAaHUE, TUApATalusi), TOPEHUsl, OKUCICHUS U
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 (FaHOFeHI/IpOBaHI/Ie,
TUAPUPOBAHUC, THApaTallnsd, I‘I/I,Z[pOFaJ'IOI"eHI/IpOBaHI/IC) KaK cImoco0 MMOJIy4CHUsA
NOJIMMEPOB W APYIrUX IIOJIC3HBIX IIPOAYKTOB. Peakuuu 3amereHus. FopeHI/Ie
allCTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOI'O INIAMCHHA IJId 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 MEKMOJIEKYJISIpHAsL 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, B3aumojeicteue ¢ ruapokcunom menu (I1). Tlomyyenune npenenbHBIX
albJACTUIOB: OKHUCJIICHHE CHOUPTOB, THIpaTalus aneTuieHa. 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, NIEPBUYHBIX CIIMPTOB, AJBJACTUAOB. BpIclIne NpeacibHbe U

HeTpeeabHbIe KapOOHOBBIE KUCIOTHI

3.14

Cnoxuple 3¢pupbl u xkupbl. CrocoObl TOMYyYEHHUS CIOXKHBIX 3(HPOB.
Obpatumoctp peaknuu sTepudukanuu. IlpuMeHnenue crnoxHbIX 3(UpPOB B
MUIIEBOH M HapproMepHON NpPOMBIIUIEHHOCTU. KUpBl Kak ClOXHbIE 3(UpHI
[JIMLEPUHA U BBICIIMX KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA >KHPOB:
IHJIpUPOBAaHUE, OKUCIEHUE. ['MAponau3, WM OMBUIEHHME, XMPOB KaK CIIOCO0
IIPOMBIIIJICHHOTO TOJIY4YEHHUS COJIeH BBICIIMX KapOOHOBBIX KHMCIOT. MbuIA Kak

COJIM BBICIIHNX Kap6OHOBbIX KHCJIOT

3.15

XHMMHMYECKUE CBOMCTBA TIUIIOKO3BL: PEAKIMM C Y4aCTUEM CIHUPTOBBIX U




JIBJIETUAHON TPYNI M MOJIOUHOKHCIIOe OpokeHue. [IprMeHeHHe TIIoKO3bl, €€
3HAUEHUE B JKU3HEIEATEIBHOCTH opranusMa. /[ucaxapuabl: caxaposa, ManbTo3a.
BoccranaBnuBaromuye M HEBOCCTaHABIMBAIOIIME Jucaxapuasl. ['maponus
nucaxapunoB. [lonmcaxapuael: kpaxman, riukoreH. CTpoeHHE MaKpOMOJIEKYI
Kpaxmaljla, IJIMKOT€Ha M LeJIoio3bl. Pusznueckue CBOMCTBa Kpaxmala MU
LEJII0NI03bl. XUMHUUYECKHE CBOMCTBA KpaxMania: THAPOIM3, KaueCTBEHHAs
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LEIUIFOJIO3BL: TMIPOJIN3, MOJIy4CHHE
3¢upoB nemwnono3bl. IloHsATHE 00 WCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aleTaTHbIN MIENK)

3.16

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

BOCCTaHOBJIEHUEM HUTPOIIPOU3BOJIHBIX YIJI€BOJOPOIOB

3.17

AMUHOKHUCIOTBI M O€lKU. AMHUHOKHUCIOTHI Kak aM(OTepHble OpraHHYeCcKHe
coenuHeHusi. OCHOBHbIE aMHUHOKHCIOTHI, OOpasyromiue Oenku. XUMUYEeCKUe
CBOICTBa OEJKOB: THAPOININ3, JeHATypallus, KauyeCTBEHHbIC (LIBETHBIC) PEaKIUU

Ha OeJknu

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#nenTudukanus opraHMuecKux coeTnHeHu. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACIIO3HABAHNC OPTaHNUYCCKUX BCIICCTB

3.20

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

XUMHUS U KU3HD

4.1

Xumusi B TIOBCEAHEBHON >Ku3HM. [IpaBuia Oe3omacHOW pabOTBl C E€IKHUMHU,

TOPIOYMMH U TOKCUIHBIMU BCIICCTBAMU, CPCACTBAMHU OBLITOBOM XMMUH

4.2

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

HCTOYHMKH YTIJIEBOAOPOIOB)

4.3

Xumusg U 3KOJNOorusg. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEeW Cpelbl U €ro
nocnenctBus. Oxpana rugpocdepsl, TOUBbI, atMocdepsl, (Iopbl U (GayHbl OT
XUMHYecKoro 3arpsi3HeHus. [Ipobiema OTXOJOB W MOOOYHBIX TMPOJIYKTOB.

AHBTepHaTI/IBHBIe HUCTOYHUKH DHCPIrun

4.4

O6I_HI/IC MNpEACTAaBJICHUA O IMPOMBIIIIICHHBIX crocobax IMOJIYYCHHUA XUMHUYCCKHUX




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

HpOMBIH_U'IGHHa}I OopraHu4ceckas XHUMHUA. CLIpBé JJIsA OpFaHHqCCKOﬁ

MIPOMBINITIEHHOCTH
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#H##PacuéTel Mmacchl (00BEMa, KOJIMYECTBA BEIIECTBA) MTPOTYKTOB
' pEaKinu, eclid OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 #H##Par###Pacu€Tpl MacCOBOH WM 00BEMHOM JTOJIM BBIX0/1a MIPOIYKTA PEAKITUU
' OT TEOPETHUYECKH BO3MOXHOTO
#H##Par###PacuéTel Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JJaHO B BUJIE PaCTBOpA C OIpeIeIEHHON MacCOBOM 1oen
PacTBOPEHHOTO BELIECTBA
5.7 ###Par###PacuéTel ¢ UCTIOTB30BAHUEM TOHSATHI «MACCOBAs TOJISI», «MOJIIpHAs
' KOHIIEHTPALUS», «PACTBOPUMOCTHY
##HPar##HHaxoxieHue MOJIeKyJIIpHOI (OpMYIIbl OpraHUYECKOTrO BEIIEeCTBa 110
5.8 €ro MJIOTHOCTU U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXO/SIIINX B €r0 COCTaB, UJIU 1O

MIPOAYKTaM CrOpaHus




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

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBbBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEP



