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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
oOpa3oBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K Pe3yJbTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTENIbHONW MPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUs
(®OIT  COO), mnpeacraBieHHbix B DemepadsbHOM  TOCYAAPCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMusi» B 00pa3oBaTelbHBIX opraHuzanusix 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.).

XUMHS HAa YpOBHE YIIyOJEHHOIO HW3Y4Y€HUs 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpas3oBanusi ywammxcs 10-11 kimaccos.
N3yyenne mpeamera, peammsyemMoe B yCIOBUAX aud(epeHInpoBaHHOTO,
npoduinbHOro oOydeHHs, MpU3BaHO oOOecneunTh OoO0LEe00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHMKOB IIKOJIbI, HEOOXOAUMYIO IS
ajanTayy UX K OBICTPO MEHSIOIMIUMCS YCIOBUSAM KH3HU B COIUYME, a TAKKE IS
OpOAOJKEHUsT OOY4YEeHHs] B OpraHu3auusax NpoecCHuOHAIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCSA OJHON U3 MPUOPUTETHBIX AUCIUTLIUH.

B nporpaMmme mno XuMuM Ha3zHaueHuEe ImpeameTa «XUMUS» TOIydaer
NOJIPOOHYI0 ~ MHTEPIPETAlMi0 B COOTBETCTBUM C  OCHOBOIIOJATAIOIIMMHU
nonoxenusimu GI'OC COO o B3auUMOOOYCIIOBICEHHOCTU II€NE€H, COAep:KaHus,
pe3yabTaTtoB OOy4YeHUs M TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIECTENHECTBOM TOMY SIBJISIFOTCS CJIEIYIOUIME BBIMOJHSIEMBIE MPOrpaMMOM IO
XUMUU QYHKIIAN:

o uHPOPMAIMOHHO-METOANYECKAs, pealu3alysl KOTOpOM oOecrednBaer
MOJIyYeHHE NPEJICTABICHUs O LeNAX, COAepKaHUHU, OOIIed cTpaTeruu
o0y4eHHUsl, BOCIUTAHUS U Pa3BUTHs 00yYarolIuXcsi CPeICTBAMU MIPEAMETa,
M3y4aeMOro B paMKaX KOHKPETHOTO MPOQHIIs;

e OpraHU3alMOHHO-TUIAHUPYIOILAs, KOTOpas pen1ycMaTpUBaET
OIpe/ielIeHHEe: TMPUHLUIOB CTPYKTYpUPOBAHUS U TOCIIENOBATEIbHOCTU
U3y4YeHHUs y4eOHOro marepuaina, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTePUCTUK; MOAXOA0B K (OPMUPOBAHUIO COJEP)KATEIHHON OCHOBBI
KOHTPOJISI M OLEHKH OOpa3oBaTENbHBIX JOCTHKEHHHU OOYy4YarolUXCs B
paMKax HWTOroBOM arrecTalid B (OpME EIUHOr0 TOCYJapCTBEHHOTO
HK3aMEHA M0 XUMHUH.

[Tporpamma aJis yriyOaEHHOTO U3YUEHUS XUMUH:



e YCTaHABJIIMBACT WHBAPUAHTHOE NPEAMETHOE COJEp)KaHue, 00s3aTeIbHOE
JUISL W3Y4YEHUST B paMKax OTACIbHBIX MpoQuiei, mpeaycMaTpuBaeT
pacrpeenieHue U CTPYKTYpUpOBaHUE €ro Mo KjiaccaM, OCHOBHBIM
CoJiepKaTeIbHbIM JIUHUSIM/pa3fiefiaM Kypca;

e JA€T NpHUMEpPHOE pacHpeleieHUue YYeOHOro BPEMEHH, PEKOMEHIYeMOro
JUISl U3YYEHUS OTJEIbHBIX TEM;

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

e J1a€T METOJUYECKYI0 MHTEPIPETALUIO LENEN U 3a]a4 U3YYEHUs MpeaMeTa
Ha yrayOa€HHOM ypOBHE C YYETOM COBPEMEHHBIX MMPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHMs, COJEPKATENbHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IPOrpPaMMBbl CpEeIHETOo o011ero o0Opa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), & TAKXKE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-MIO3HABaTENbHBIX  ACHCTBUN  0OOydaromierocs IO OCBOEHHIO
COJIEp KaHMsI PEeMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B IpOrpaMMe MO XHUMHUU IPEAYyCMOTpPEHA
NPEEMCTBEHHOCTh C OOy4Y€HHEM XUMHUHU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpefelaMd YCTAaHOBJICHHOM MpOrpaMMoll MO XUMHUU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABIISIIONIECH COJEp:KaHMs yueOHOro mpeamera
«XuMHs» OCTa€TCsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOW COCTaBIISIONIEH,
KOTOpasi JIOJDKHA OMPEAENSIThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduss 00yyeHusl.

B coorBercTtBUM ¢ KoHuenTyaldbHbIMM TonoxeHusmMu PIrOC COO o
Ha3HAYEHWW TIPEIMETOB 0a30BOr0 M yriayOJ€HHOTO YpPOBHEH B CHCTEME
muddepeHIMpoBaHHOTO O0yYEHHS Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUS
XUMHUS Ha YpPOBHE VYIIYOJEHHOTO U3Y4YCHMs] HampaBie€H Ha pealu3aliuio
NPEEeMCTBEHHOCTH €  MOCIEAYIOIUM  ITaloM  TOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHUs B paMKaxXx M3Y4YEHUs CIHEHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX UCIUIUIMH B By3aX U OpraHu3alMsIX CPeIHEro npodeccuoHaIbHOTO
oOpa3zoBaHus. B 9Toll cBsI3M M3ydeHHUE MpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HA  pAacIIUpEeHHe U  yriayOJeHue TeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU 00YyYaronuXxcsi, BRIOPABIIUX OMPEASIEHHBIA MTPOPUITH
0o0y4eHUs, B TOM YHCJI€ C IEPCIEKTUBOM MOCIEAYIONIEro MOTyYeHUs] XUMUYECKOTO
oOpa3oBaHus B opranuzanusx npodeccruonaibHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii ®I'OC COO Kk mIaHUPYEeMBIM pe3yidbTaTaM OCBOCHHS
dbenepanpbHONl 00pa30BaTEIIBHOM IPOrpaMMBl CPEIHETO OO0Iero o00pa3oBaHUs
u3ydeHue Tmpeamera «XUMHUS» OPUCHTHUPOBAHO TaKXKe Ha pelIeHue 3ajay



BOCIIUTAHUS M COILMAJILHOTO PAa3BHTHS OOYyYaromuxcs, Ha (GOpMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaJIbHBIX YMEHHM, YMEHHI pallMOHATM3alNK y4eOHOTO Tpyla |
0000IIEHHBIX  CIOCOOOB  JICSITCIIBHOCTH, HWMCIOIIMX  MEXIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBisomUMHA TIpeaMeTa «XUMUS» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHS
SABJISIFOTCSL  YyIUIyON€HHBIE Kypchl — «Opranudeckas xumusi» u  «OOmas wu
HeopraHudeckas xumusi». [Ipu onpeneneHun moaxoa0oB K 0TOOPY U CTPYKTYPHOM
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 copepxxkanus KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHWYECKass XHWMHS» COCTaBISIE€T COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs MpeaMera. DTa cCUcTema
3HAHUM TMOJy4YaeT ONpeneIEHHOE TEOPETHUECKOe OTOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONbIIUN 00BEM  (PAKTOIOTHIECKOTO
MaTeprana. Tak, Ha YrIyOJIEHHOM YpOBHE HW3y4YCHHs IMpeaMeTa oOecredeHa
BO3MOKHOCTh 3HAUUTEIBHOTO YBEIWYEHUS O0bEMA 3HAHUH O XUMHYECKHUX
AJIEeMEHTaX U CBOMCTBAaX UX COCAWHEHUN HAa OCHOBE PACIIMPEHUS U yriayOieHUs
NIPEICTABIICHUN O CTPOCHHH BEIIECTBA, XUMUYECKON CBS3U W 3aKOHOMEPHOCTSIX
NIPOTEKAHMS PEaKIUi, pacCCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMUYECKOH KHHETHKHU
U TepmoauHamuku. W3yueHue mnepuoamueckoro 3akoHa u Ilepuogmueckoit
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX TMPEACTABICHUSIX O CTPOCHHUHM aToMa. XUMHUYECKas CBS3b
OOBSACHSCTCS C TOYKH 3PEHUS YHEPTeTUICCKUX M3MEHEHUH pu e€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKkKe ¢ TOYKH 3PEHHs] MEXaHHW3MOB e€ oOpazoBaHus. M3yueHue
TUTIOB ~ pEaKIuid  JomojHseTcs  (GOpMHUPOBAHMEM  TMPEACTaBIECHUH 00
ANMEKTPOXUMHUIECKUX MPOIIECCaxX M AIEKTPOIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUW NMPHU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCJIMHEHU ynemnsieTca oco0oe BHUMaHUEe BompocaM 00 AJIeKTPOHHBIX dddekrax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIIHil.

Ocoboe 3HaueHWE WMEEeT TO, YTO Ha COJACPKAHHE KYpPCOB XHUMHH
yrayOaE€HHOTO YPOBHS U3YyUYEHHUS JIJIs1 KJIIACCOB OIpPEAeIEHHOro Npouist (TJaBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JONOJHEHHM K oOlel cucreme
NPEIMETHBIX 3HAHUH) OKA3bIBAIOT BIMUSIHUE CMEXKHBIE TIPEIMEThl. Tak, Hampumep,
B COJICp’KaHUM MpEIMeTa JJIsl KJIACCOB XUMHUKO-(U3UYECKOro npoduis O0oJbiioe
3HaueHHWE OYIyT MMETh 3JIEMEHThl yueOHOro marepuaina mo obmei xumuu. [Ipu
U3YYCHUH TpeIMeTa B JaHHOM CiIy4yae akIeHT OyJeT cielaH Ha OOUIHOCTH
METOJIOB TO3HaHWMsI, 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 NpeaMeTra Il KIACCOB  XUMUKO-
Ounonornyeckoro nmpoduiis OONbIIMKA yAEIbHbIA BeC OyIeT MMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpenocTaBisieTCs  BO3MOXHOCTh — JJisi  Oosee
OOCTOATEIBHOI'O  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOrMYECKOM CHCTEMBI, B COCTaB KOTOpPOHl BXOJAT, K TpUMEpY, TaKue
CTPYKTYPHbIE€ KOMIIOHEHTBI, KaK JUOUAbL, OENKH, YrieBOAbl, HYKJIECHHOBBIE
KUCHOTHl U Apyrue. [Ipm 3ToM 3HaHUS O cOCTaBe M CBOMCTBAaX MpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM [UJIi W3YyYEHHS
CYLIHOCTHU IpOIecCCOB (DOTOCHHTE3a, AbIXaHUs, MUIIECBAPEHUS.

B mumane ¢dopMmupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHHS
00I1eHay4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOr0 IPUMEHEHUS HAYUHBIX
3HaHUU H3ydYeHHe MpenMera «XHUMHs» Ha YriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C YYEOHbIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
OpeIMETHbIX oOnacteil «EcTecTBEHHO-Hay4yHbIE NpeaMeThl», «Marematuka u
uHpopMaTuKa» U «Pycckuil A3bIK U IUTEpATypay.

[Ipn u3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIYyOJEHHOM YpPOBHE
TaK)Ke, Kak Ha YPOBHE OCHOBHOI'O U CpelHero odmiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil EepPBOCTENEHHON 3HAYUMOCTH ABJISETCS (DOPMUPOBAHHE OCHOB
HayKM XUMHUHU Kak O00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, IPAaKTHYECKOM
NEATENbHOCTH YEJI0BEKA U OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
TOM 3aJauyd Ha YIUIYOJIEHHOM YPOBHE H3Y4YEHUs MpeAMeTa Npearnonaraer
peanu3aluio TaKuX LejeH, 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  YEJOBEYECTBA: B  PEHIEHUH  MpoOiemM
HKOJIOTMYECKOM, SHEPTeTUUECKON M NMUILEBOM 0€30IacHOCTH, B Pa3BUTHUU
MEANLMHBI, CO3IaHUH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH, B
00€ecreyeHnu palrMoOHAIBHOIO MPUPOAONOIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M OOILEH KYyJbTYpbl UEIOBEKA, a TAKXKE IKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CPELIE;

e OCBOCHME CHCTEMBl 3HAHWM, JIEKAIMUX B OCHOBE XUMHYECKOU
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
NOHATUHM, 3aKOHOB M TEOPUH XUMHH, COBPEMEHHBIX IPEACTABICHUN O
CTPOEGHMM BELIECTBA HA pPa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAaJMOJEKYJISIPHOM, O  TEPMOJMHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX pPEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOpaX M AUCIEPCHBIX CUCTEMaxX, 00 00IIMX
HAaY4YHBIX IPUHIUIIAX XUMUYECKOTrO IPOU3BOJICTBA;

dhopmMupoBaHue y 00 yJaroImXCsl OCO3HAHHOI'0O IMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUN 71 OOBACHEHUS
KJIFOUEBBIX MJIEM W MpOoOJEM COBPEMEHHOW XUMHH, JJisl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
I'PAMOTHOT'O PEIICHUS TPOOIeM, CBA3aHHBIX C XUMHEH, ITPOrHO3UPOBAHUS,
aHaIM3a ¥ OIICHKM C ITO3UIIMH SKOJOIrMYECKOM 0€30IMacCHOCTH ITOCIEICTBUM
OBITOBOM W TPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa, CBA3AHHOW C
XUMUYECKHUM  IIPOM3BOJICTBOM, HCIIOJIb30BaHMEM U  IepepadoTKon
BCIIECTB;

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

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

BOCIIUTaHUE YOSKIEHHOCTH B TIO3HABACMOCTH SIBJICHHH TIPUPOJIBI,
YBOKEHHS K TIpOIleCCY TBOpUECTBA B O0JaCTH TEOPETUYECKUX U
MPUKJIAIHBIX HCCJIEAOBAaHUM B XUMHUH, (POPMHpPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIET'0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

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

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIIEKTYATHHBIX M TBOPUYECKUX
criocoOHOCTEeM oOywarommuxcsi, (popMHUpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIIGHUSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIENTHOW MPOdeCCHOHATBHONW M OOIIECTBEHHOMN JIeATETLHOCTH,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMupoBaHHEe YMEHHMH M HAaBBIKOB Pa3yMHOrO IIPUPOJIOINOIH30BAHUS,
pPa3BUTHE SKOJIOTHUECKOU KYJIbTYPHI, TPHOOPETEHHE OTBITA OOIIECTBEHHO-
MOJIE3HOM PKOJIOTHYECKOMN JIEITCIbHOCTH.

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



COILEPKAHUE OBYYEHUA

10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYeCKON XUMUM.

[Ipenmer W 3HaYEeHHWE  OPraHUYECKOM XHMHUH, MPEJICTABICHUE O
MHOro00pa3uu OpraHNuYeCKUX COeTMHEHU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepojAa: OCHOBHOE M BO30YXKIEHHOE
coCcTOsiHUSI. BasieHTHbIE BO3MOXXHOCTH aToma YIJiepoja. XHUMHYecKas CBS3b B
OPraHUYECKUX COCIUHEHMSIX. Tulbl TUOpPUAM3AIMU AaTOMHBIX oOpOuTanen
yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHOU CBsI3U (OOMEHHBIN M JIOHOPHO-
aKIIeNTOPHBIN). THUNBI TEpEeKpbIBAHUS AaTOMHBIX OpOuTanell, ©- W T-CBS3U.
OnunapHas, qBoMHAs U TpoiHas cBa3b. CHocoObl pa3pbiBa CBsI3€M B MOJEKYJIax
opranuueckux BenlecTB. [loHarue o cBoOOAHOM paaukane, HykJIeopuiae u
anexTpodue.

Teopusi cTpoeHHs OpraHvyeckux coeauHeHut A.M. byrtiaepoBa wu
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX coeluHeHUH. MoJekyasipHble W CTPYKTYpHbIE  (HOPMYIIBIL.
CtpykrypHble (OpMYJIBI  pa3IMUHBIX BUJIOB: pa3BEPHyTas, COKpaliéHHas,
ckenerHas. M3omepus. Buuabl u30MepHHM: CTPYKTypHas, HOPOCTPAHCTBEHHAS.
OnexkTpoHHbIe A(Q(HEKTH B MOJIEKYIaX OpPTaHUYECKUX COCTUHECHUN (MHIyKTUBHBIN
U Me30MEepHBbIN 3P PEKTHI).

[IpencraBnenne o kKinaccupukaluu opraHuyeckux BemiecTB. [lonsaTue o
dbynakimonanpHoM rpymnme. ['omonorus. ["'omonornyeckue psapl. CucTeMaruyeckast
HOMeHKIaTypa opranumdeckux coenuHeHui (IUPAC) u TpuBmanpHbBIE Ha3BaHUS
OTAEJbHBIX MTPEICTABUTEIICH.

Oco0OeHHOCTH W KJaccu(uKanus OpraHUYecKux peakuuid. OKHUCIUTETHHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyUYEHHS] BEIIECTB U HX NPEBpallCHUN:
O3HaKOMJIEHHE C 00pa3uaMy OpraHMYecKHX BEIIeCTB W MaTepuajaMyd Ha HX
OCHOBE, OIBITHl N0 TPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPH HATPEBAHUU
(mnaBneHue, OOYrJIMBaHHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENECH MOJIEKYI
OpPraHUYECKHUX BEIIECTB.

YrieBoaopoasbl.

Ankanbl. ['oMmonoruueckuil psijy aikaHoB, o01masi popmyiia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI alKaHOB, SP°-
rudpuau3anys aToOMHBIX opOuTaned yriaepoaa, o-cBsizb. Du3MUEcKue CBOMCTBA
AJKaHOB.



XUMHUYECKHE CBOMCTBA aJIKaHOB: pEAKUMU 3aMEIIeHUs, H30MEpU3aluH,
JNEruApUPOBAHMS, TUKIN3ALNK, TUPOJIU3a, KpeKuHra, ropenus. IlpeacraBinenue 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 (IUKIONpPOIAH, IUKI00yTaH) 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 opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @DU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOCAUHEHHUS, 3aMEIICHUS B O-TIOJIOKECHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KauecTBeHHble peaknu Ha JIBOMHYIO CBsI3b. CrOCOOBI MOMYYEHHs] U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTHU AJIEKTPOHHOI'O CTPOEHUS U XMMHUUYECKHUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenuuenne. Ilomumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psj alkuHOB, 001as ¢popMyina, HOMEHKIATypa U
U30MepHsl. DINEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHUHOB, SP-
ruopuau3anys aTOMHbIX opOuTaneil yriepoaa. @U3NYECKHE CBOMCTBA aJKHHOB.
XUMHUYECKHE  CBOMCTBA:  PEAKUMW  NPUCOCAUHEHUS,  JTUMEpU3aluu U
TpUMEpHU3aluH, OKUCIeHNA. KUCIOTHBIE CBOMCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiK Ha TPOHHYIO CBA3b. CIOCOOBI OTydeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBoaopoasl (apenbl). ['omonormyeckuid psii apeHOB,
oOmrast popMyina, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKYyJbl OeH3oma. DU3nMYecKre CBOICTBA apeHOB. XUMUYECKHUE
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEAKLIUH 3aMEIIeHUs] B OEH30JIbHOM KOJIbLE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJbIIE HA TMPUMEpPE aJKWIbHBIX pPAIUKaIOB, KapOOKCUIHHOM,
TUAPOKCUIBHOM, aMHHO- W HUTPOTPYIIBI, aTOMOB rajaoreHoB. OcoOeHHOoCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepuzanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOJIOB.

[Tpupoausiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HeTh U €€ mpoucxoxaeHue.
Kamennslil yroiap U npoaykTsl ero nepepadorku. CrnocoObl nepepadboTku HeTH:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTHUYECKUN), PUPOPMHUHT, TUPOIIU3.
[TponykThl nepepaboTku HEPTHU, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIIIEBOAOPOAOB. Peakiuu
3aMelIeHusT TajJoreHa Ha TUIPOKCOTPYINY, HUTPOrPYINNy, I[MAHOTPYIIILY,
aMmuHorpymnmy. JleiicTBue Ha TrajJOreHNpOU3BOJHBIE BOJHOIO W CHUPTOBOrO
pactBopa mi€noyu. B3zauMmopeicTBHe QUranioreHajJkaHOB C MAarHHUEM M LIHHKOM.
[TonsTne 0 METAJUIOOPTaHUYECKUX COCIUHEHHUSAX. Hcnonp3oBanue
raJOreHIIPOU3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHHKE W TPU CHHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpalICHUN:
u3y4yeHrue (PU3MUYECKUX CBOUCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakuuii yrieBoJOpOJOB Pa3IUYHBIX KiIaccoB (oOeciBedyMBaHHE OpPOMHOW WU
WOHOW BOJIbI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOICHCTBUE all€TUJIIEHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApyKEHHE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3Y4YeHHE €ro CBOWCTB, O3HaKomyieHHE ¢ KosuiekiusiMu «Hedtb» u «Yrompy, ¢
oOpasllaMl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U rajOT €HIPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kucsopoaconep:kanue oprannyeckue coelMHeHHS.

[Ipenenvubie omHOaTOMHBIE cHUpThl. CTpoeHHe MOJIEKyNl (Ha mpuMepe
MEeTaHoJla M dTaHona). ['omonorumueckuit psm, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa ©  kiaccupukanua. Dusznueckue CBONCTBA  IPEAENIbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XWMHUYECKHE CBOWCTBA: pEAaKUWHU 3aMEIIEHUs, JErujpaTalud, OKHUCIICHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMU U  HEOPraHMYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONMY4YEHUsST U TMPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢upsl, HOMEeHKIaTypa U m3oMmepus. OCOOEHHOCTH (HU3UIECKUX U
XUMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTBl — OSTUJIIEHIVIMKONb WU TIULEpUH. DU3NUECKUE H
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMEIIECHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE
ciupthl. [IpencraBienue o MexaHU3ME peakiuil HYKIeO(QUIBHOTO 3aMElleHUsI.
HeiictBue Ha opraHuzM 4enoBeka. CrnocoObl TMOMy4YyeHUssT W TPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYIINbI U
oenzonbHOro sAnpa. dusnueckue cpoiictBa (eHoma. OCOOEHHOCTH XUMUYECKHX



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

KapOonunbHbie COeTMHEHHS] — albJETHJIbl U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBLHOM Tpymnmbl. ['OMoNornueckue psfbl aabJIerujioB U KETOHOB, O0IIas
dbopmyna, uzoMepus U HOMEHKJaTtypa. DuU3MUEecKHe CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHE CBOMCTBA  ajbJE€TUJIOB W  KETOHOB:  PEaKUUH
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
Cnoco0bl moNy4eHus: U MPUMEHEHUE aIbJETUI0B U KETOHOB.

OIHOOCHOBHBIE TMpe/eIbHbIe KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIIaTypa. Pu3nyeckue cBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXKITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRBA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHOroodpasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HENPEAEIbHBIX M apOMATHUYECKHMX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, NAJIbBMUTHHOBAsS, OJEHUHOBAS, .JUHOJEBAS,
nuHoNeHo8as KucnoTel. CrocoObl MONIYyYEHUs! U IPUMEHEHUE KaPOOHOBBIX KUCIIOT.

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

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCJION U 1Ie109Ho# cpene. OcOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKAIIUX OCTATKU
HEIpEAEIbHBIX JKUPHBIX KACIOT. JKupsl B ipupoze.

MpbL14 KaK CONM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

OOuras xapakTepucTuka yriaeBojoB. Knaccudukanus yrieBonos (MOHO-, qu-
U Toimcaxapujibl). MoHocaxapuibl: TJIOKO3a, (pyKTo3a, Tajakrosa, pudo3a,
ne3okcupu6o3za. dusndeckue CBOMCTBA U HaxoxkaeHHe B npupoae. DoTocuHTes.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJIETUIHOU
TPy, CIOUPTOBOE M MOJOUYHOKHCIOE OpokeHue. [IpumeHeHue TIIIOKO3BI, €€
3HAYCHUE B KUZHEAECATEIbHOCTH OpraHu3Ma. J(hucaxapuapl: caxaposa, MaibTo3a U
nakto3a. BoccTaHaBiuBarolive U HEBOCCTAHABIMBAIONIME AUcaxapuabl. ['uaponns
nucaxapunos. Haxoxaenue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxmann,
IVIMKOTEH W 1emnono3a. CTpoeHHE MaKpOMOJEKYJ Kpaxmana, IVIMKOI€Ha H
HEeUIt0I03bl.  PU3MUECKUME CBOMCTBA Kpaxmana M LEJUI0I03bl. XHUMHUYECKHUE
CBOMCTBA KpaxMalla: THAPOJINA3, KAYECTBEHHAs] pEaKkuus C HMOAOM. XHMHUYECKHE
CBOMCTBA IIEJUTIOJIO3BI: TUAPOJIU3, MoydeHue 3(upoB 1emiono3sl. [loustue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B aJIbJIETU] HAa PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO CHHUPTA AUXPOMATOM Kanusi (BO3MOKHO HCIIOIb30BaHUE
BUJICOMATEpPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeTUAbl (C THIAPOKCUIOM
muammuncepebpa(l) u  rugpokcupom  menu(ll)), peakuus ramiepuHa ¢
ruapokcuaom Menu(ll), xumuuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTBHI,
B3aUMOJICHCTBHE pacTBOpa TIIIOKO3bI ¢ TuapokcuaoM meau(ll), B3aumonericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1mo TeMaMm «CrhupThl U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Knaccudukaius aMUHOB:
anudaTuyeckue M apoMaTHYECKHE; TIEepPBUYHbIE, BTOPUYHbIE M TPETUYHBIC.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBA. XMMHUYECKOE CBOWMCTBA aMn(PaTHUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aNMMOJCHCTBUE NEPBUYHBIX AMHUHOB C a30TUCTOW KHCJIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTE]Ib aMUHOB apomaTudeckoro psana. CrTpoeHue
aHuiauHa. B3anMHOeE BiMsIHUME TPYIN aTOMOB B MoJIeKyJsie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4YeHHs] M TpUMEHEHHE anudaruyeckux aMuHOB. [lonmydyeHue aHWIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepud. OTaenbHbIE NPEACTABUTENH Ol
AMUHOKHUCJIOT: TJIMIUH, aJdaHuH. @Ou3nueckue CBOWCTBA aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHM, peakKIMs TMOJUKOHICHCAINH, O0pa3oBaHWE TMENTHIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

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

OKCMEPUMEHTAIbHBIE METOJbl W3YUEHHS] BEIIECTB U HX NPEBpallCHUN:
pacTBOpeHHe O€lIKOB B BOJE, JeHATypalus OENKOB MpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€NKH, pelIeHHue OKCIEPUMEHTAJIbHBIX 3aJad 10 TeMaM
«A30TcoaepKalue OpPraHUYECKUE  COCOUHEHUS» U «Pacnio3naBanue
OPTraHUYECKUX COCAUHECHUIN.

BricokoMoieKyIsIpHbIE COCUHEHMS .

OCHOBHbBIE TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUW: 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,
noavdITWIeHTepedTanar). Y Twin3anus 1 nepepadoTka miacThka.

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

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

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

OKCIEPUMEHTAIbHBIE METOJIbl H3YUEHMSI BEIIECTB W MX IPEBpaIlCHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PpEIIEHHE OJKCIIEPUMEHTAIbHBIX 3a7ad 1o Teme «Pacrno3HaBaHue
MJIaCTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MosekynsipHOH (QOpMyIlibl OpPraHUYeCKOro COEIMHEHHUS IO
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, HaXOXKICHUE
MOJICKYJISIPHOM  (POPMyJIbl  OPraHMYECKOro COEAMHEHHS Mo Macce (00bEMY)
MPOJIYKTOB CTOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOMYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOrOo BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUSI, OMpPEACIICHUE JO0JU BBIXOJIa MPOAYKTAa PEAKIHUH OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

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

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

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

buomorus: kimerka, opraHu3M, J3KOcHUcTeMa, Ouocdepa, MeTadoIu3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA M TeTepOoTpOo(HBINA THUIl TMUTAHUS, OpPOKEHUE,



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

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

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

11 KJIACC
OBIIASA U HEOPTAHUYECKAA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XuMH4YecKuil 3nmeMeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YMCJIA. DHEPreTUYECKUE YPOBHU U
nolypoBHH. ATOMHBIE opOuTanu. Knaccudukammss XuMHIeCKiX 3JI€MEHTOB (S-, -,
d-, f-omementn). PacrmpeneneHue JIIGKTPOHOB TI0O AaTOMHBIM — OPOHUTAIISM.
DJIEKTPOHHBIE KOH(PUTYpPAIIMK aTOMOB 3JIEMEHTOB MEPBOr0—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHbIE KOH(DUTypali HOHOB.
DJIEKTPOOTPHUIIATEIIBHOCTb.

[Tepnonnueckuin 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX SJIEMEHTOB
J.N. Menneneea. CBsizb mepuognyeckoro 3akoHa u llepuoguueckoil cuCTEMbI
XUMUYECKUX DJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMHUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX UMHU
IMPOCTBIX W CJHOXHBIX BEMIECTB IO TIpylnmaM ¢ M[EpUoJaM. 3HAUYEHUE
nepuoanyeckoro 3akona /.M. Menneneesa.

Xumudeckass CBA3b. BuUIbl XMMHUYECKOW CBSI3M: KOBAJIEHTHAs, WOHHAs,
MeTayinyeckas. MexaHu3mbl 00pa30BaHUS KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPrus U JiuHa CBA3U. [[0oIsIpHOCTH, HATPABIEHHOCTH U
HACBHIIIAEMOCTh KOBAJEHTHOW CBs3W. KparHeie cBsizu. Bopoponnas CBA3b.
MexMOoneKyIsIpHbIe B3aUMOJICUCTBUS.

BajneHTHOCT, M BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha pUMepe COeTUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOQ).

[IpencrapiieHre 0 KOMIUIEKCHBIX coeiMHEHUIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILUTEKCOOOpa3oBaTeib, JMUIaHAbl. 3HAYE€HHE KOMIUIEKCHBIX COEIUHEHUM.
[loHsATHE O KOOPAMHAIMOHHON XUMHH.

BemectBa  MOJIEKYJISIDPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  TUmbl
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. MctuHable pacTBopsl. [IpencraBnenne o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTpPAllMU PacTBOPOB:
MaccoBas J0Jis BEIIECTBA B paCTBOPE, MOJISIpHAsI KOHLEHTpauus. HaceleHHbie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



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

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

CKOpOCTh XMMHYECKOW peakInu, € 3aBUCUMOCTh OT Pa3IUnYHBIX (DaKTOPOB.
['omoreHHbie U reTeporeHHbie peakiuu. Katanus u kaTaau3aTopsl.

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

Onekrponutuyeckass guccouuanusi. CuibHble W cjaOble 3JIEKTPOJIMUTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
nienounas. Bomopoausiii mokazarens (PH) pactBopa. I'uaponus comeit. Peakiuu
MOHHOI'0 OOMEHa.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3lioKEHHWE TEPOKCHAAa BOJAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeieHIe
cpenbl PacTBOPOB C TMOMOIIBI WHJIUKATOPOB, HM3Y4YEHUE BIMSHUS Pa3IUUHBIX
(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 HEMETAJIOB. AJLIOTPOIHS HEMETAJIIOB (Ha MpUMEPE KHUCIOPOJA, CEPHI,
docdopa u yrieposa).

Bonopon. Ilonydenue, ¢usnueckre M XUMUYECKHE CBOMCTBA: PEAKIUU C
METajulaMd W HEMETajulaMd, BOCCTAHOBUTENbHBIE CBOWCTBA. [WapuIbL.
TomIMBHBIE 3TIEMEHTHI.

l"amorensl. Haxoxnenue B mpupojie, crnocoObl MONy4YeHHs, (PU3UYECKHE U
XUMUYECKUE CBOWCTBA. ['amoreHoBomopoabl. BaxkHelme KUCIOpOACOIepKaIIIe
COEIMHEHUS TanoreHoB. JlabopaTopHble W TMPOMBIILIIEHHBIE CTIOCOOBI TOTYyUEHUS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopon, o3oH. JlaGopatopHble W MPOMBIIUICHHBIE CIOCOOBI TOTYYEHUS
kuciopona. duznueckue U XUMMUYECKUE CBOWCTBA U MPUMEHEHHE KHUCIOPOAa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONydYeHUs, (uanyeckue u
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(VI). CepHucras m cepHas KHCIOTHI M HUX coiid. OCOOCHHOCTH CBOMCTB
CEepHOU KUCTOTHIL. [IpuMeHeHue ceprl U €€ COeTUHEHHUI.

A3o0T. HaxoxaeHue B TpuUpojie, CHOCOObI TOJNy4YeHUs, (PU3NUECKUE U
XMMHYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHCIJIOTHI ¥ UX coi. OCOOCHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpumMeHeHue a3zora
U €r0 COCIMHECHUN. A30THBIE yI00pEHUSI.

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

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

Kpemunii. Haxoxxnenue B mpupone, CrocoObl MOMydeHHs, (U3NYECKHE U
xumuueckue cporictBa. Okcun kpemHusA(lV), KpeMHHEBas KHUCIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKs10, ero nojydeHue, BUIbl CTEKIIA.

[Tonoxxenne MeramoB B Ilepuoandeckoli cUCTEME XUMHYECKUX SJIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
¢dusnueckne cBoWcTBa MeTaioB. [IprMeHEeHHEe METa/uioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

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

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

O6mias xapakrepuctuka meraioB |IA-rpynmer I[leprogudyeckoit cucTemsl
XUMUYECKUX OJIEMEHTOB. Maruuii u KalblMil: monydeHue, (U3M4eckue u
XUMUYECKUE CBOMCTBa, NMPUMEHEHHWE IMPOCThIX BEUIECTB M HX COEAUHEHUHU.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.



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

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

du3nYecKrne U XMMUYECKUE CBOMCTBA XpoMa M €ro coenuHeHuil. OKCUibl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u guxpomarsl, HX
OKHCIUTENbHbIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

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

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

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

[uuk: momydyeHue, (u3MUYeCKUe U XUMHUYECKHE CBOMCTBAa. AM{QOTEpHbIE
CBOWMCTBA OKCHJIa U THUJIPOKCH]IA [IMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [I[puMenenue
IIMHKA U €T0 COCTMHEHUIL.

OKCIEpUMEHTAIbHBIE METOJbI W3YUCHHS BEIIECTB W HX IIPEBpallcHUM:
u3ydeHre oOpa3lloB HEMETaJUIOB, TOpeHHue cephl, gocdopa, keine3a, MarHus B
KHCIIOpPOJie, H3y4Y€HUE KoJuleKIuu «MeTamibl W CIUIaBbD», B3aWMOJECHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOXKHO UCIOJIL30BaHUE
BUJICOMATEpUAJIOB), B3aMMOJICHCTBHE IIMHKA M JKelie3a C pacTBOpaMH KHUCIOT 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"anorensr», «Cepa u e€ coenquHeHus», «A30T U (pochop U UX COETUHEHU,
«MeTaibl TJIaBHBIX TOATPYII», «MeTanibl TOOOYHBIX MOATPYIII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [lonsatue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
HayuHble npuHUOMNBI OpraHru3auud XUMUYECKOT0 TPOU3BOACTBA. [IpoMbIlLIeHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITNX BEIIECTB (HA MPUMEPE MPOM3BOJCTBA aMMHAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIIIeHHBIE CITOCOOBI MOMYYEHUSI METAVIOB U
CIUIaBOB. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpElbl U €ro MOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumusg © 310poBbe uenoBeka. JlekapcTtBenHble cpeactsa. [IpaBuiia
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



XWMHST TIUIUM: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBku. Poib xuMun B
oOecrieyeHuu MUIIeBOi 0e30M1acCHOCTH.

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

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

XuUMHUS B CENTbCKOM X03s1icTBE. OpraHndecKkre U MUHEpaIbHbIE YI00pEHUS.

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

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEUIECTB,
Maccel (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUM, €CIU OJHO W3
BEIIECTB MMEET MNpHUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuM, €CIM OJHO M3 BEIIECTB JaHO B BHJE pPACTBOpPa C ONPEACIEHHOU
MAacCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [IOJA W MOJSPHOMN
KOHIICHTpAallMM BEIIECTBA B PACTBOPE, JOJM BBIXOAA MPOAYKTAa PEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHnueckoi xuMuu B 11 Kjacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATUH, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LUKJIA.

OO6mire ecTeCTBEHHO-HAYUYHBIEC MMOHATHUSA: SIBIEHUE, HAYYHBIN (haKT, TUNOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CHUHTE3, Kiaccu(ukaius, MepuonIHOCTh, HAOII0IeHNE,
U3MEPEHHE, IKCIEPUMEHT, MOJAEIb, MOAEIUPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MaKpOMHp, aTOM, DJJEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEII[ECTBO, TEIIO, OOBEM, arperaTHoe COCTOSHHE BEISCTBA, HJACAIBHBIN Tas3,
bu3nYecKre BETUYNHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHUs, Macca.

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

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

TexHonorus: XUMU4YecKass IPOMBINUIEHHOCTh, METALUTYPIUsS, CTPOUTEIbHbIE
MaTepHabl, CEIIbCKOXO35IMCTBEHHOE MPOU3BOJACTBO, IMHUILEBAsI NPOMBIIUIEHHOCTD,
dbapmarieBTHUYECKAS MPOMBIIIIEHHOCTb, MIPOU3BOJICTBO KOCMETUYECKHUX



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



IINTAHUPYEMBIE PE3VIJIBTATHBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHNHA
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBETCTBMM € CHUCTEMHO-AEATEIBHOCTHBIM IIOAXOJAOM B CTPYKTYpeE
JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS NpeaMera «XUMHSD» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUs  BBIJICJICHBI  CICAYIOIIME COCTABISIONIME: OCO3HAHME
OOyJalOMUMHUCS  POCCHUHCKOW TIpaXTaHCKOM  HJICHTHYHOCTH, T'OTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOMNPEACITCHUIO; HAJIMYUE MOTHBAIMHU K
OOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTh OOY4YaIOIIMXCA PYKOBOICTBOBATHCSA
NPUHATHIMA B OOIECTBE TMpaBWIaMM W HOPMaMM TOBEACHUS;, HAIUYUEC
MPABOCO3HAHUS, IKOJOTUUECKON KYJIbTYPhI; CIIOCOOHOCTh CTAaBUTH IEIH U CTPOUTH
YKU3HECHHBIE TIJIaHBI.

JInuyHOCTHBIE  pe3ynbTaTbl OCBOCHUS IpeaMera «XUMHS»  OTPAKAIOT
c(hOpMUPOBAHHOCTb OMbITa IIO3HABATEIBHOW M MPAKTHUYECKON JEATEIbHOCTH
O0y4JarIINXCcs B MPOIECCE peau3aiii 00pa3oBaTENbHOM NESATETbHOCTH.

JInyHOCTHBIE  pe3ynbTaTbl OCBOCHUS  IpeaMera «XUMHS»  OTPAKAKOT
c(hOpMUPOBAHHOCTh OMbITA IIO3HABATEILHOM M MPAKTHUECKON JEATEIbHOCTH
oOydJarommxcss B TPOLECCe pealu3alud 00pa30BaTEIbHOM JIEATEIIBHOCTH, B TOM
YHUCJIC B YaCTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHHUS OOYYaIOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U O0S3aHHOCTEH,
YBOXKEHUSI K 3aKOHY Y TIPaBOIOPAJIKY;

MPEJCTaBACHUS O COIMAJIbHBIX HOpPMax M TMPaBUJIaX MEKIUYHOCTHBIX
OTHOILIEHU B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOHN JEATETLHOCTU MPU CO3JaHUU YUEOHBIX
MIPOCKTOB, PEIICHUM Y4E€OHBIX W MO3HABATEIbHBIX 3a/a4, BHITIOJHCHUH XUMUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W TNPUHUMATh MOTHUBBI, HAMEPEHHUsI, JIOTHKY |
apryYMEHTBI JPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUCOHOM NESITEIHHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMA

LEHHOCTHOIO OTHOLICHHS K MCTOPUYECKOMY M HAYYHOMY HACIIEIHIO
OTE€UYECTBECHHOM XHMMUM;

YBOXXEHUsI K TMPOIECCY TBOpYECTBAa B 00JIACTH TEOPUM M IPAKTHUYECKOTO
MPUIIOKEHUST XUMHM, OCO3HAHHMS TOTO, YTO JIaHHbIE HAyKH €CThb pe3yJbTar
JUIMTETFHBIX ~ HAONIOACHWM,  KPOMOTJIWMBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOT'O TPy/a YYEHBIX U MPAKTUKOB;



MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYECHUH M MOCJIEAYIONEM aHAIN3e
uH(GOPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBECHNS;

CIIOCOOHOCTH OIIEHWBATh CUTYAIluH, CBSA3aHHBIC C XUMHUYCCKUMU SIBJICHUSMU, U
MPUHUMATh OCO3HAHHBIE PENICHUS, OPUCHTHUPYICh Ha MOPaTbHO-HPABCTBEHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE TIOBEJIEHUE W TIOCTYIIKM CBOMX TOBApHILEH C
MO3UIMKA HPABCTBEHHBIX U IMPABOBBIX HOPM U C y4€TOM OCO3HAHMS IOCIIEICTBHIA
MOCTYTIKOB;

4) popMupoOBaHNs KYJIbTYPbI 310POBbSI:

MOHUMAaHUSl IEHHOCTEH 370pOBOrO0 W  Oe3omacHOro o0pa3a  KU3HH,
HEOOXOIMMOCTA OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmtofieHus mnpaBwil Oe30macHOro oOpalieHus ¢ BeUeCTBaMU B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOMU JEATEIBHOCTH;

MOHWUMAaHUSl I[IEHHOCTH TPaBWJI WHIWBHIYAIPHOTO ¥  KOJUIEKTUBHOTO
0€30MacHOro0 MOBEACHUS B CUTYAIUSAX, YIPOXKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI TIOCIEACTBUH M HEMPHUATHS BPEIHBIX IMPHUBBIYCK (YmOTpeOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOIr0 BOCIUTAHMS:

KOMMYHUKATHBHOM KOMITETECHTHOCTH B y4eOHO-UCCIIEI0BATEIbCKON
JEeSTENbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUJIAX JAEATEIbHOCTH;

YCTAaHOBKU HAa aKTHMBHOE y4acTHE€ B PEIICHUU MPAKTUYECKHUX 3a]a4 COIHUATIbHOM
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HU3YUYEHUIO Mpodeccuil paziMdyHOro poja, B TOM
YKClie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH M0 XUMUHU;

YBaXEHUS K TPYIY, JIOJISIM TPY/Ia U PE3yJIbTaTaM TPYIOBOM JACSATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHIYAIBHOW  TPAaCKTOPUU
oOpasoBaHus, Oyayuiei npodeccuu u peann3ainui COOCTBEHHbBIX )KU3HEHHBIX JIAHOB
C Y4Yy€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XHUMHHM, WHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

DKOJIOTUYECKH 11eJIECOO00Pa3HOro OTHOIIEHUS K TMPUPOAEC KaK HCTOYHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMJIe;

MOHUMAHUSI TJIO0ATBHOTO XapaKTepa »JKOJOTUYECKUX MPOOJIeM, BIUSHUSA
AKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOJITHON U COIMATILHOM CPEIbl;

OCO3HaHMSI HEOOXOUMOCTH HMCIIOJIb30BAHMS JTOCTHKCHUN XUMHH TSI PEIICHUS
BOIPOCOB PAIIMOHATILHOTO IPUPOIOTIONH30BAHNS;



AKTUBHOT'O HEMPUATHUS JCUCTBUH, IPUHOCAIIUX BPEIl OKPYKAIOIIEH MPUPOIHOU
cpene, YMEHHsS MPOTHO3UPOBATh HEOJIAroNpUATHBIE 3KOJIOTMYECKHE IOCIIEICTBUS
NPEANPUHUMAEMBIX IEUCTBUN U MIPEIOTBPALLATh UX;

HaJIMYMST Pa3BUTOrO SKOJOTMYECKOTO MBIIIJICHUS, AKOJOTMYECKON KYJIbTYpHI,
OMbITa JACATEIBHOCTH YKOJOIMYECKON HAIPABIECHHOCTH, YMEHHUSI PYKOBOACTBOBATHCS
MMHU B MO3HABATEIbHONW, KOMMYHUKATUBHON U COLIMAJIBHOW MPAKTUKE, CIIOCOOHOCTH
Y YMEHHUS aKTUBHO NMPOTUBOCTOATH UICOJOTUH XeMOpOoOUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU
¥ O0IIIECTBEHHOM MPAKTUKH;

MOHUMAHUS CHEeUU(PUKM XUMHM KaK HayKd, OCO3HaHMs €€ poiau B
(GbOpMHpOBAHMU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUM 1EJIOCTHOTO
MPENCTaBICHUS 00 OKpPYXAIoIeM MHUpPE KaK O €IWHCTBE NPHUPOJABl M YEIOBEKa, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH U PpEIICHUU MPOoOJeM COXpaHEHUs
MPUPOIHOTO PABHOBECHS,

yOSKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHH JIJIsi COBPEMEHHOMN ITMBUIIN3ALINU:
B € TYMaHUCTUYECKON HAMPAaBICHHOCTH W BAXHOW POJU B CO3JaHWHM HOBOU 0a3bl
MaTepuaibHON KYJIbTYPbI, B PEIICHUH TI100abHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBIPbEBOM, DHEPreTUYECKOM, THIIEBOM M  OKOJOTMYECKOHU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIICUCHUH YCIOBUHN YCIENIHOrO TpyAa U
HKOJIOTUIECKH KOM(DOPTHOM KU3HH KAXKIOT0 WICHA OOIIEeCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: MOHUMAHUS  CYIIHOCTH  METOJOB
MO3HAHUSA, HUCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIOIb30BATh
noJjiydaeMble 3HaHUS JJIS aHaliu3a U OOBSCHEHUS SIBICHHUI OKPYXAIOIIEr0 MHpa U
MPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs AenaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE Hay4HbIX (PAaKTOB M MMEIOIIMUXCS JTAHHBIX C LIEJIbI0 MOJYYEHHUs JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH ~CaMOCTOATENIbHO HCIOJNb30BaTh XMMHYECKHUE 3HAHUS IS
penieHus npooyieM B pealbHbIX JKU3HEHHBIX CUTYaIUAX;

MHTEpPECA K TO3HAHUIO, UCCIIEIOBATEIBCKOM NEATEIbHOCTH;

FOTOBHOCTM W CIOCOOHOCTM K  HENpPEepPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHUW TI0 XUMUU B
COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B pazMUHbIX cdepax MpodeccuoHaTbHON
NEeATEIbHOCTH.

METANPEJMETHBIE PE3YJIbTATDI
MeranpeaMeTHbIe Pe3yibTaThl OCBOCHHUS MPOrPaMMbl MO XMMHH Ha YPOBHE
CpeHero o01ero 00pa3oBaHus BKIFOYAIOT:



3HAYUMBbIE IS hopMupOBaHUS MHUPOBO33PEHUS 00 yJaromuxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYyYHbIE TOHATHS, OTPAKAIOIIHE
IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEeUU(PUKY METOAO0B TO3HAHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, DHEPTHs, SIBJICHHE,
IIPOIIECC, CHUCTEMAa, HAay4YHBIN (haKT, IMPHUHIUII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIeA0BaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHbIE yueOHbIe JeWCTBUS (IMO3HABaTENbHbIC, KOMMYHUKATHUBHBIE,
peryisaTHBHBIE), o0ecrneunBaromue GopMupoBanrue (PyHKIIMOHATBLHOW IPaMOTHOCTH
1 COITMAIbHON KOMIETEHIIUH 00yJaroITuXCs;

CIIOCOOHOCTh 00YYaIOIIMXCSI UCMOb30BaTh OCBOCHHBIE MEXKIUCIUILIMHAPHEIE,
MUPOBO33pPEHUYECKHE 3HAHUS W  yHUBEpPCaJbHbIe  y4ycOHBIC  JICUCTBUSA B
MO3HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpeaMeTHble  Pe3ynbTaThl  OTpakalOT OBJIAJACHUE YHUBEPCAJIbHBIMU
y49eOHBIMU TI03HABATEILHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH ICHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUSA

1) 6a3oBble JIOrHYecKHUe JAeHCTBHS:

CaMOCTOSITEIILHO dbopmynupoBaTh M aKTyaJIu3HpoOBaTh  IPoOJIeMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpENENsATh 1NN JEATEeNIbHOCTH, 3ajJlaBasi MapaMeTpbl U KPUTEPUU HUX
JOCTH)KEHUS, COOTHOCUTH PE3YJIbTaThl ACATEIHLHOCTH C TOCTABICHHBIMHU LIEJISIMHU;

WCIIOIb30BaTh IIPH OCBOCHUM 3HAHMM TIPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICISATh XapaKTEpHbIE NPU3HAKKW TMOHSITUH U YCTaHABIMBATH WX B3aMMOCBS3b,
UCIIO0Ib30BaTh COOTBETCTBYIOUIME MOHSTHUSL JJI1 OOBACHEHUS! OTJEIbHBIX (DAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHMS U KPUTEPHUH IS KIIaCCU(PUKAIIMN BEIIECTB M XUMHUIECKHUX
peaKuunii;

YCTaHABJIMBAaTh  NPUYMHHO-CJICACTBEHHBIE  CBSI3M  MEXAY  HM3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE paACCykACHUS (MHIYKTHBHBIE, JIEIYKTHUBHbIEC, IIO
aHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUMS B PACCMATPUBAEMBIX
SABJICHUSX, (OPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHHUS;

MPUMEHSITh B TIPOLIECCE IMO3HAHUS HCIOJIb3yeMble B XUMHH CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIENH, NTPEOOPA3OBBIBATH MOEIbHBIC MPEACTABICHU — XUMUYECKUM
3HaK (CUMBOJ) 3JI€MEHTa, XUMHUeckasi GopMysia, ypaBHEHNE XUMHUECKON PEeaKInu —
MpU pelIeHUU Y4eOHBIX I[IO3HABATENbHBIX W NPAKTHUUECKUX 3a7ad, MPUMEHATH
Ha3BaHHbIE MOJIEIbHBIC TPEACTABICHUS JJI BBISBICHUS XapaKTEPHBIX IMPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HcCiIeA0BaTEILCKHE 1eCTBUS:



BJIAJETh OCHOBAMM METOJOB HAYYHOIO ITO3HAHHS BELIECTB U XHMHUYECKHX
pEaAKIIN;

(bopMyIMpOBaTh LENH U 33a/1a4¥ UCCIEA0BAHMs, UCIIOJIb30BATh MOCTABIECHHBIE U
CaMOCTOSITENBLHO CHOPMYITUPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBbl i (OpPMHpPOBAHUS THUIOTE3bl IO TMPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKIECHUN;

BJIAJCTh HAaBbIKAMU CaMOCTOSATENIBHOIO IUIAHUPOBAHMS W MPOBEIEHUS
YUEHUYECKHX DJKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOIOIATh 3a XOAOM
npolecca, CaMOCTOSATENbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYyIUPOBATH
0000ILIEHN U BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HCCIEIOBAaHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJCIIaHHOM paboTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOM  HMCCIEeOBATEIhCKOW M NPOEKTHOU
JESITEIbHOCTH, MPOSIBISITh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY TIOUCKY
METO/IOB pElIEHUS MNPaKTUYECKUX 3a/Jad, NPUMEHEHUIO pa3JIMYHbIX METO/I0B
MO3HAHUS.

3) pabora ¢ nundpopMmauueii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HUCTOYHHKAX HUHPoOpManuu (Hay4dHO-
MOMyJIsipHAs IUTEpaTypa XUMHUECKOTO COJEPKaHMsI, CIIPaBOYHbIE TOCOOUS, PECYPChI
WNurepHera), aHanmu3upoBaTh UHGOPMAIMIO  PA3IUYHBIX BUAOB U (GopM
MPEICTABICHUS, KPUTUYECKH OIEHUBATH €€ JJOCTOBEPHOCTHh M HEMPOTUBOPEUNBOCTB;

dbopMynupoBaTh 3ampochl U NPUMEHATH PA3IUYHbIE METOAbl MPH TMOUCKE U
orbope uHPOpMalMKM, HEOOXOAMMON JUIsi  BBINOJHEHHUA Y4YeOHBIX  3aaad
OIpeAeIEHHOTO THUIIA;

npuoOpeTaTh ONBIT  UCIOJIB30BAHUA  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMPAaTh ONTUMAJIbHYIO (POpMY MpeAcTaBIeHUS HH(DOpMaun
(cxemsbl, rpaduKu, AUArpaMMbl, TaOJIUIIbI, PUCYHKH U JAPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPHU pabOTe ¢ XUMUYECKOM
uH(popMaluen: NPUMEHITh MEXIpeAMEeTHble ((pU3MUYECKue M MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, (POpMYJIbl, 800pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJMYECKHUE CPEICTBA HATJISTHOCTH.

KoMMyHMKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMbI B X0J1€ JUaora u/mim
JTUCKYCCUH, BBICKA3bIBATh UJIeH, (POPMYITHUPOBATH CBOU MPEIJTI0KEHHUSI OTHOCUTEIIBHO
BBITOJIHEHUS MPEIJIOKECHHOMN 3a/1a4H;

BBICTYIIATh C HpCSGHTaHHeﬁ PE3YIILTAaTOB MO03HABATEIILHOU ACATCIBbHOCTH,
MMOJIYUYCHHBIX CaAMOCTOATCIBHO HMJIM COBMCCTHO CO CBCPCTHHKAMHU IIPHU BBIITIOJIHCHHUU



XUMHYECKOTO SKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIIEOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaJu3aluu yueOHOro NpoeKkTa, 1 GOopMyIUPOBATH BBHIBOJIBI IO
pe3yapTaraM NPOBEIEHHBIX HCCIENOBAHUW ITyTEM COIJIACOBAHUWSA IMO3ULUN B XOJE
00CyXeHUsS U OOMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

CaMOCTOSITETTLHO IJIAHUPOBATh M OCYIIECTBISATH CBOK TI03HABATEILHYIO
JEATENbHOCTh, ONpenelsas e IenM | 3a]add, KOHTPOJIMPOBAaTH M TI0 Mepe
HEOOXOJUMOCTH KOPPEKTUPOBaTh IpejiaracMblii  aJITOPUTM  JCHCTBHM  MpH
BBITTOJTHEHUN Y4YEOHBIX M  HCCIEAOBAaTEIbCKUX 3ajJad, BBIOMpaTh HamOolee
3¢ (eKTUBHBIN crmocod UX peleHus ¢ Y4ETOM IMONYYEHUs HOBBIX 3HAaHUU O
BEIIECTBAX U XUMHUCCKHUX PEAKIIHSIX;

OCYLIECTBIISITh CAMOKOHTPOJIb JCATEIIBHOCTH HAa OCHOBE CcaMoOaHajau3a U
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTrPAMMbl IO XMMHUHU Ha YIIIyOJEHHOM
YpOBHE Ha YpOBHE CPEIHEro oOIero o0pa3oBaHus BKIHOYAIOT CHEIU(PUISCKHUE IS
y4eOHOro mnpeaMera «XuMus» Hay4dHbI€ 3HAHMS, YMEHUS U CIOCOOBI ACMCTBUHM MO
OCBOCHHIO, MHTEPNpPETALUd U NPeoOpa3oBaHUIO 3HAHUW, BHIBI ACSATEIBHOCTU I10
MOJyYEHUIO HOBOIO 3HAHUS M NPHUMEHEHHUIO 3HAHUH B pa3IMUHBIX Y4eOHBIX
CUTYyallUsIX, a TAKK€ B PEAIbHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C XHUMHEW. B
IIPOrpaMMe MO XMMUU IPEIMETHBIE PE3YJIbTATHI IPEICTABIEHBI 10 I'0JlaM U3y4YEHUS.

10 KJIACC

[IpenmeTHbBIC Pe3yIBbTaThl OCBOCHHS Kypca «OpraHnyeckasi XMMHUS» OTPaAKAIOT:

c(OpMHUPOBAHHOCTh TMPEACTABICHUI: O MeCTe M 3HAYEHUU OpPraHUuYecKOn
XUMHU B CHCTEME €CTECTBEHHBIX HAayK U €€ poJid B OOECIEYEHUU YCTOWYHUBOTO
pPa3BUTHS YEJIOBEUECTBA B PEIICHWH MPOOJIEM IKOJIOTHYECKOW, DYHEPTeTUIECKON H
MUIICBON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUW HOBBIX MaTEpPHAJIOB,
HOBBIX UICTOYHUKOB SHEPTHH, B 00ECIICUCHUH PAIIMOHATIBLHOTO IPUPOAOTIOIH30BaAHMUS,
B (OpMHpOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTyphl YeENOBEKa, a TaKKe
AKOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO M IPUPOTHOM Cpee;

BIIQJICHUE  CHUCTEMOM  XHMMHYECKHUX  3HAHWH,  KOTOpas  BKJIFOYACT:
OCHOBOITOJIAraloNMe MOHITHS — XUMUYECKUN DIIEMEHT, aTOM, PO U DJIEKTPOHHAs
obomouka aroma, S-, P-, d-aToMHBIE OpOWTa M, OCHOBHOEC W BO30YXIEHHOE
COCTOSIHUSI ~aToma, THOpUAM3alUs AaTOMHBIX oOpOuTanei, HOH, MOJIEKYIa,



BAJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpPHAsI Macca, MOJISIPHBIA OOBEM, YIIEpOIHBIA CKeNeT, (YyHKIIMOHATbHAS
rpynna, pajidkal, CTpyKTypHble (GopMmyibl  (pa3BEPHYThIE, COKpAILEHHBIE,
CKEJIETHbIE), HM30MEpHsl CTPYKTypHass M MPOCTPAHCTBEHHAsl (reoMeTpuyecKas,
OITHYECKAsI), ©30MEPBI, TOMOJIOTMYECKUI PSZ, TOMOJIOTH, YIJIEBOIOPObI, KUCIOPOI-
U a30TCOJIEepXKAIINE OPraHUYECKUE COEIMHEHHs, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHMSI; TEOPUH, 3aKOHBI (IEPUOJUYECKUN 3aKOH
J. 1. MenneneeBa, Teopusi CTpOeHUsI opraHuueckux BemniectB A. M. bytiepona,
3aKOH COXPaHEHMSI MACcChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALIECHUS YHEPTUH NPH
XUMUYECKUX  PEAKIHUSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK  XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIME€ B OCHOBE IOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XMMHUYECKHMX SIBJICHUM; NPEACTABICHUS O MEXaHU3MaX XUMHUYECKHUX
peakiui, TEePMOANHAMHUYECKUX U KUHETUUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS,
O B3aMMHOM BJIMSHUM aTOMOB W TPYII aTOMOB B MOJEKyJax (MHIYKTHUBHBIA U
Me3oMepHbIid 3 dekTr, opueHTtanTel | u |l pona); dakromoruueckue cBemeHUs O
CBOMCTBax, COCTaBe, IOJYyYEHHH U OE30MACHOM HCIOJIb30BAaHUU BaXKHEHIINX
OPTaHUYECKUX BEIIECCTB B OBITY U MPAKTHUECKOW JEATEITHLHOCTH YEIOBEKa, OOIIMX
HAayYHbIX MPUHLHINAX XHUMHYECKOTO IMPOU3BOJCTBA (HAa MpUMEpEe MNPOU3BOJCTBA
MeTaHoJja, epepadboTku HedTH);

c(OpMHUPOBAHHOCTh YMEHUMN: BBIABISATH XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHABIIMBAaTh WX B3aUMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOIIME TMOHSTUS TPHU
OIMCAHUMU COCTaBa, CTPOEHHUS U CBOMCTB OPTAHUYECKUX COCIUHEHHU;

c(hOpMHUPOBAHHOCTh YMEHHIA:

MCIIOIb30BaTh XMMHUUYECKYI0 CUMBOJMKY [IJII COCTABJIEHUS MOJIEKYJISIPHBIX WU
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX U CKEIETHHIX) (POPMYyNI OpraHMYECKHUX
BELIECTB;

COCTaBJISITh YPAaBHEHUS XUMHUYECKUX PEAKIHMI W PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui IIOCPEICTBOM COCTaBJICHHUS
ANIEKTPOHHOIrO OajaHca »dTUX peaklUMil, peakuuid HMOHHOrO0 OOMEHa MYyTEM
COCTaBJICHUS UX MOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUM;

M3TOTaBIIMBATh MOJIENIN MOJIEKYJI OPTaHUYECKUX BEIIECTB JJISl WIUTIOCTPALUU UX
XUMHYECKOr0 Y MPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(OpPMUPOBAHHOCTh YMEHHUH: YCTaHABIWBATh MNPUHAIICKHOCTh H3YUYEHHBIX
OpraHMYEeCKUX BEUIECTB IO MX COCTaBy M CTPOCHHUIO K OMNpPEAeIEHHOMY
KJaccy/Tpynne COeIMHEHWM, JaBaTh WM Ha3BaHUS 10 CHUCTEMaTUYECKOH
Homenkiatype (IJUPAC) u mpuBOAWTH TpUBHAIBHBIE HA3BaHUS ISl OTIEIHHBIX
MIPEICTABUTENIE OPraHUYECKUX BELIECTB (3TWUJIEH, AlETWIEH, TOJIyOJ, TJIUUEPHH,
ATUJICHTJIMKONb, (eHos, (opMaabaeru, aleTalbJerujl, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAas KHUCJIOTa, CT€apUHOBAs, OJEUHOBAs, MAJIbBMUTHUHOBAs KHCIIOTHI,



[JIMIUH, aJlaHuH, MajibTo3a, (PYKTO3a, AHWIMH, IUBUHWI, W3OMPEH, XJIOPOIPEH,
CTUPOJI U JPYTue);

cOPMHPOBAHHOCTh yYMEHUS ONpPENEATh BHUJ XUMHUYECKOHM CBA3M B
OpPraHMYECKUX COEAMHEHUSX (KOBAJIGHTHAss W MOHHAs CBsI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI TPUMEHITh TOJOKEHUS TEOPUU CTPOCHUS
opranudeckux BemiecTB A. M. bytiepoBa mjis 0ObsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh COCTaB, CTPOEHUE, (pu3nueckue
U XMMHYECKHE CBOICTBA THUNUYHBIX TNPEICTABUTENECH pPa3IMYHbIX KJIACCOB
OpPraHMYECKUX BEILECTB: AJIKAHOB, LIMKJIOAJKAHOB, AJKEHOB, AJKAJIUEHOB, AJIKMHOB,
apoOMaTHYECKUX YIJIEBOAOPOJOB, CIHUPTOB, ajbJETHI0B, KETOHOB, KapOOHOBBIX
KHUCJIOT, TPOCTBIX U CIOXKHBIX 3(HUPOB, XKUPOB, HUTPOCOCAMHEHHH W aMHUHOB,
AMUHOKHUCJIIOT, OEJIKOB, YrieBOI0B (MOHO-, M- U TOJUCAXapHUJIOB), UJUTFOCTPUPOBATH
TCHETUYECKYIO CBSA3b MEXAY HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHYECKHX
peaKuil C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OpMUPOBAHHOCTh YMEHHUSI TMOATBEPKJIAaTh Ha KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIUOHHOW CIIOCOOHOCTH OPraHUYECKUX COEAUHEHUH OT
KpPaTHOCTH M TUIa KOBAJIEHTHOM CBA3M (0- U T-CBSI3U), B3AUMHOI'O BIUSIHUS aTOMOB U
IpyII aTOMOB B MOJIEKYJAX;

c(OPMUPOBAHHOCTh YMEHHS XapaKTEepPU30BaThb HCTOYHHUKHU YTIIEBOIOPOAHOIO
ChIpbs (HEPTh, IPUPOAHBIN Ta3, YIOJb), CIIOCOOBI €ro NepepadoTKU U MPAKTHYECKOE
IpPUMEHEHUE POAYKTOB IIepepadoTKu;

c(OPMUPOBAHHOCTb BIJIAJICHUS] CUCTEMOM 3HAHMM O €CTECTBEHHO-HAay4HbIX
METO/IaxX TO3HAHUS — HAOIIOJEHWH, HU3MEPEHUHU, MOJACIUPOBAHUU, SKCIEPHUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI IPUMEHSTH 3TH 3HAHUS;

c()OPMUPOBAHHOCTh YMEHHUSI NPUMEHATH OCHOBHBIEC ONEPALMM MBICIUTEIbHON
NESITENbHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 0000IleHHEe, CHCTEeMaTU3alUIo,
BBISIBJICHUE NPUYUHHO-CIEICTBEHHBIX CBS3€H — NIl M3Y4YEHUS CBOMCTB BEILLECTB U
XMMHWYECKHUX PEAKIUM;

c()OPMUPOBAHHOCTh YMEHMI: BBIABIATH B3aUMOCBSI3b XMMMUYECKHUX 3HAHHUM ¢
MNOHATUSMU U TMPEICTABICHUSMHU JAPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB MJis
Oosee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MAaTepUaJbHOTO €IUHCTBA MUDA,
UCIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYEeCKOM XUMUU A1 OOBSICHEHHS WU
IPOTrHO3UPOBAHMUS ABJIEHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLLY;

c(OpMUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUYETH IO XUMUYECKUM (opMyliaM
U YpaBHEHUSIM XMMHYECKHMX PpEaKUUil C HMCHOJb30BaHUEM (U3NYECKUX BEIUYMH
(macca, 00BEM Tra3oB, KOJHMYECTBO BEUIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C
KOJINYECTBEHHOM CTOPOHBI: pacué€rbl IO HAXOXKICHUI0 XUMUYECKOW (HOpMyIbl



BEILIECTBA [0 W3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB, MPOIYKTaM
CrOpaHus, TNIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM: MPOTrHO3UPOBATh, AHATU3UPOBATH U OLIEHUBATH C
MO3UIINI IKOJIOTUUECKON O€30MaCHOCTH MOCECTBUS OBITOBOM M TIPOU3BOICTBEHHOM
JIESTENBHOCTA YEJIOBEKAa, CBSI3AHHOW C TIEpepadOTKON BENIECTB, HCIIOIH30BAThH
MOJIYYEHHbIC 3HAHUS [JIsl NPUHSATUS TPAMOTHBIX PEUICHUM MpoOJieM B CUTYyalusX,
CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTb YMEHHUN: CaMOCTOSITEJILHO TUIAHUPOBATh M IPOBOJHUTH
XUMUYECKUN SKCIEPUMEHT (TOJIydEHHE M HU3YyYEHHE CBOICTB OpPraHUYECKUX
BEILIECTB, KAYECTBEHHBbIC PEAKIMU YTJIEBOJOPOJOB PA3IUYHBIX KIACCOB W
KUCJIOPOJICOJIEPKAIIUX OPraHMYECKUX BEIIECTB, pEIIeHUE HKCIEPUMEHTATbHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIHIECTB) C COOJIOJICHUEM TPaBHUII
Oe3omacHoro oOpalieHusi ¢ BelecTBaMH U Ja0OpaTOPHBIM  00OPY/IOBAaHUEM,
dbopmynupoBaTh 1€b MCCIACAOBAHHUSA, NPEACTaBISATH B pa3nuyHONl  (opme
pe3yabTaThl SKCIIEPUMEHTA, aHATTU3UPOBATh U OILIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMCHUIA:

coOI0aTh TpaBWila AKOJIOTHYECKU IEeTIeCO00Pa3HOTO TMOBEACHUSI B OBITY U
TPYIOBOM JAEATEILHOCTH B IIEJISIX COXPAHEHHS CBOETO 3J0POBbs, OKPYXKaIOIICH
MIPUPOJTHOM CPeIbl U JIOCTHKEHHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JICHCTBUSI HA JKUBBIE OpraHU3MBbI
ONpPENEIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAas cMbICH TTokazaTrens [1/1K;

aHAJIM3UPOBATH 11€71€CO00PA3HOCTh MPUMEHEHHUS OPraHUYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHHS COOTHOIIIEHUS PUCK-TI0JIB3a;

c(OPMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATHh IICJICHANPABICHHBIN TOHCK
XUMHUYECKON MH(POpMANU B PA3TMYHBIX UCTOYHMKAX (Hay4dHas W y4eOHO-HaydHas
JUTEepaTypa, CpeacTBa MaccoBoM MH(opmauuu, WHTEpHET U Apyrue), KpUTUYECKH
aHAJTM3UPOBATh XMMHUUYECKYI0 MH(OpMaIMio, nepepadaTriBaTh €€ U MCIOJIb30BaTh B
COOTBETCTBHH C IMOCTaBJICHHOW Y4eOHOM 3a/1aueii.

11 KJIIACC

[IpenMeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OO011asi 1 HeOpraHuuecKass XuMUs
OTpaXaroT:

c(OPMHUPOBAHHOCTh TPENCTABICHUI: O MaTEPUAIBHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBIICHUM MPUPOJIBI, O MECTE U 3HAYCHUU XUMUHU
B CHCTEME €CTECTBEHHBIX HAayK U €€ POJIh B 00ECICUCHUH YCTOWYUBOIO Pa3BUTHUSI, B
pelieHrny MpooOJIeM DKOJOTHMUECKOM, PHEPreTHUECKON W IMUILEBOM O€30MacHOCTH, B
Pa3BUTUU MEIULIMHBI, CO3JJaHUUA HOBBIX MAaTEpHUAJIOB, HOBBIX UCTOYHUKOB 3HEPTUHU, B
o0ecrieueHUu  palMOHAJIBHOIO  MPUPOAOINOIL30BaHUS, B  (OPMUPOBAHUU
MUPOBO33pEHUST M  OO0IIeHd KyJbTYphl UEIOBEKa, a TakKKe OKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIICHHS K CBOEMY 37I0POBbIO U TIPUPOJIHOM Cpefie;



BJIAJCHUE CHUCTEMOU XUMHAYECKUX 3HAHUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TTOHIATUSA — XUMHUYECKHUI 2JIEMEHT, aTOM, SI[PO aToMa, U30TOIIbI,
DJIGKTPOHHAs 000j0YKa aroma, S-, P-, d-aToOMHBIE OpOWTaIW, OCHOBHOE H
BO30YXJIEHHOE COCTOSHUS aroMma, THOpUIM3aIus aTOMHBIX OpOWTaiei, WOH,
MOJIEKYyJIa,  BaJICHTHOCThb,  DJEKTPOOTPHUIATEIBHOCTb,  CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBsI3b  (KOBaJEHTHAasl, MOHHAs, MeETaUIM4ecKas, BOJOPOAHAs),
KpUCTAJNIMYECKasi pemI€Tka, XUMUYecKash peakiusi, pacTBOP, DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI,  JJICKTPOJIUTUYECKAST  JUCCOLMAlMsI, CTENeHb JIMCCOIMAIINH,
BOJIOPOJHBIN  TIOKa3aTellb, OKHUCJIUTEIb, BOCCTAHOBUTEIb, TEINIOBOH 3(deKT
XUMUYECKON peaKIuu, CKOPOCTb XUMHUYECKON peakIuu, XUMHUYECKOE PaBHOBECHUE;
TEOPHUU U 3aKOHBI (TECOPHUS DJIEKTPOIUTUUECKON TUCCOIUAIIUU, TIEPUOTUUECKUI 3aKOH
JI.1. MenneneeBa, 3aKOH COXPaHEHUsS MacChl BEIIECTB, 3aKOH COXPAHEHHUS U
MpEeBpaIlEHUs] PHEPTrUM TMPU XUMHUUYECKHUX PEAKIIMAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUM SI3BIK
XUMHUU, MUPOBO33PEHUYECKUE 3HAHUS, JIeKAI[UEe B OCHOBE MOHUMAaHUS MPUUYUHHOCTH
W CUCTEMHOCTH XUMMYECKHX SBJICHHUM; COBPEMEHHBIC MPEIACTABICHUS O CTPOCHUHU
BEILIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIDHOM M HAaJIMOJEKYJSPHOM YpPOBHSIX;
MpEACTABICHUS] O MEXaHM3MaxX XUMHUYECKUX peaKkIuid, TEePMOJAMHAMUUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX HX IMPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHH,
pacTBopax M JHCHEPCHBIX CHCTeMax; (HaKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, TONYYCHUH M O€30MacHOM HCIOJIb30BAHWU BAXKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUUYECKOM JCSATEIBHOCTH 4YEJIOBEKa, OOIIMX HAYYHBIX
MIPUHIMIIAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTb YMEHHUMN: BBISBIISITH XapaKTEPHBbIC IPU3HAKU TIOHSATHUH,
YCTaHABIIMBAaTh WX B3aUMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOIIME TMOHSTUS TPHU
OMKMCAaHWUN HEOPTAaHUYECKHUX BEIIECTB U UX MIPEBpalllCHUN;

c(hOpMUPOBAHHOCTb YMEHHUS HCIIOJIb30BaTh XHUMHUYECKYH) CHUMBOJIMKY JUIS
coctaBiaeHus  (GOpMyJI  BEIIECTB W  ypaBHEHUHM  XHMHUYCCKHX  PCAKIIHM,
cucrematndeckyro HomeHnknarypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTACIBHBIX
BEIIICCTB;

c(hOpMUPOBAHHOCTb YMEHHUS OMPEACNATh BAJICHTHOCTh U CTENEHb OKHUCIICHHS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSIX, BUJ XMMHUYECKON CBsI3U (KOBaJCHTHAs,
WOHHAS, MeTaJINYeCKas, BOJOPOJHAs), THUI KPUCTAUIMYECKOM  PEIIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTb YMEHHS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT BUJA
XUMHYECKON CBSI3W M THUMA KPUCTALIUYCCKON PEmIETKH, OOMEHHBIM W JTIOHOPHO-
aKIENTOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOW CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUMN: KJIACCU(PUIIUPOBATH: HEOPTAaHUYECKHUE BEIIECTBA
M0 UX COCTaBY, XMMHUUYECKUE PEAKIUU MO Pa3IUYHbIM MpHU3HAKaM (YUCIY U COCTaBY



pearupyromux BEIIeCTB, TEIIOBOMY 3((}eKTy peakuuu, H3MEHEHHIO CTeleHen
OKHCIIGHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aropa H Jpyrue);
CaMOCTOSITEIIbHO BHIOMPATh OCHOBAHMS M KPUTEPUHU JJIs1 KIaCCU(PUKALIMN U3YYaeMBbIX
BEIIECTB U XUMHUYECKUX PEaKIIMiA;

c(OpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI Mepuoandeckoro 3akona /. U.
MenneneeBa U JEMOHCTPUPOBATh €T0 CHUCTEMATH3UPYIOUIYI0, OOBACHUTENBHYIO U
MPOrHOCTHYECKYIO (PYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHMIA: XapaKTEPU30BATh AJIEKTPOHHOE CTPOCHHE aTOMOB
M MOHOB XMMMUYECKHX 3JIEMEHTOB IEpPBOro—4erBéproro nepuonos llepnonnueckoi
cucrembl J[.MI. MenneneeBa, HCHONB3ys TOHATHSA <«QHEPrETUYECKUE YPOBHUY,
«QHEPreTUYECKHE TMOMYPOBHU», «S-, P-, Od-aTOMHBIE OpOWUTANIN», «OCHOBHOE U
BO30YX/IEHHOE JHEPreTUUYECKHE COCTOSHUSA aTOMa»; OOBSICHITH 3aKOHOMEPHOCTHU
WU3MEHEHUSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB M HMX COEAUHEHUH M0 MEepUojaM HU
rpynmnam Ilepuognueckon cucremsl [[. . MenneneeBa, BaJleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX DJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTb ~ YMEHMM:  XapakTepu3oBaTh  (ONHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, OATBEPKIATh CYLIECTBOBAHUE
TeHETHUYECKOW CBSI3M MEXIY HEOPraHWYECKUMH BEIIECTBAMU C TIOMOIIbIO YPABHEHUM
COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIMIA;

chOpMHUPOBAHHOCTh ~ YMEHHUS  PACKphIBaTh  CYIIHOCTh:  OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIM MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOro OanaHca
TUX peaKUuid; peakuuid HMOHHOrO OOMeHa NYTEM COCTAaBJIEHUS HMX IMOJHBIX H
COKpalIEHHBIX MOHHBIX YpPaBHECHUU; peakuuii TUIPOIIN3A; peakuuii
KOMIUIEKCO00pa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB [IMHKA U AJIFOMUHHUSA);

cOPMUPOBAHHOCTh ~ YMEHHUS  OOBSACHATH 3aKOHOMEPHOCTH  MPOTEKAHUSA
XUMUYECKUX PEAKUUH C YYETOM HUX HHEPreTUUYECKUX XapaAKTEPHUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTHM XUMHUYECKOW pEaKUUH B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpoB, a TaKXKe XapaKTep CMEUICHHs] XMMHUYECKOIO PaBHOBECHUS MO BIUSHUEM
BHEIIHUX Bo3AeicTBui (mpunuun Jle [llarense);

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh XUMUUECKUE PEAKIIUH, JIEKAITUE
B OCHOBE MPOMBIILJIEHHOTO MOJYy4YeHUs CEPHOM KUCIOThI, aMMHUaKa, O0LI1ue HayYHbIe
OPUHLMIBI ~ XMMHMYECKUX  MPOU3BOJCTB;  LI€JI€CO00pa3HOCTb  MPUMEHEHUs
HEOPraHWYECKUX BEUIECTB B MPOMBIINIJIEHHOCTH M B OBITY C TOYKM 3pEHUs
COOTHOUIEHHUSI PUCK-TIOJNb3a;

c(OpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUW O METOoAaX Hay4HOro
MO3HAHUS SABJICHUH TPUPOABl — HaOMIOJCHHWE, HM3MEPEHHE, MOJICIUPOBaHHE,
AKCIIEPUMEHT (pEeajbHbII U MBICIEHHBIN), UCIIOJb3YEMbBIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSTh 3TU 3HAHUS MIPHU SKCIIEPUMEHTAILHOM HCCIIEOBAaHUU BEIIECTB U



11 OOBSICHEHUSI XUMUYECKUX SIBJICHUM, UMEIOIIUX MECTO B MIPUPOJIE, MPAKTUIECKON
JESITeNbHOCTH YeJIOBEKa U B TIOBCEAHEBHOM KU3HU;

c(OPMUPOBAHHOCTh yYMEHHUS BBIABIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUN C
MNOHATUSMHU W TPEACTABICHUSIMHU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osiee 0OCO3HaHHOTO TOHUMAaHUSI MaTepUaAIbHOIO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS MPOBOJUTH PACUETHI: C UCIIOIBb30BAHUEM MOHATUN
«MaccoBasi JOJS BEIIECTBA B PAcTBOPE» M «MOJIApHAS KOHIEHTPAIMS», MAacChl
BelllecTBa WIM 00BbEMa rasa IO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIN
00BbEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKLIMU BEIIECTB; TEIUIOBOIO AP (eKTa peakiuy;
3HAYEHHs] BOJIOPOJHOTO IOKA3aTeNsl PAacTBOPOB KHCIOT M IIENOYEeH C H3BECTHOU
CTENEHbIO JuccolManuu; Macchbl (00bEMa, KOJIMYEeCTBa BEUIECTBA) MPOJYKTA
peaKIuy, eCIM OJIHO U3 UCXOIHBIX BEILECTB JIaHO B BUJE PacTBOpa C ONpeAeIEHHON
MaccoOBOM J0JI€i pacTBOPEHHOrO BEIIECTBA MM JaHO B M30BITKE (UMEET MPUMECH);
JOJTH BBIXOJIA TIPOIYKTa PEAKINH; 00bEMHBIX OTHOIIICHUN Ta30B;

c(OPMUPOBAHHOCTh YMEHHH: CaMOCTOSITENbHO IUIAHHUPOBATh M TPOBOAWTH
XUMHUYECKUN SKCTIEPUMEHT (TIPOBEIECHNE PEaKMii HOHHOIO OOMEHa, MMOATBEPKACHUE
KayeCTBEHHOI'0 COCTaBa HEOPTaHMUYECKUX BELIECTB, ONpPEAETICHUE CPEIbl PaCTBOPOB
BEIIECTB C TMOMOIIBI0 WHAMKATOPOB, M3yYEHHUE BIMSIHHS Pa3INIHBIX (AaKTOPOB Ha
CKOPOCTh XUMHUYECKOW PEaKIUH, PEIICHHWE JKCMEPUMEHTAIbHBIX 3a7ad MO0 TeMaM
«Metamnel» u «Hemeramib») ¢ coOM0eHHEM MpaBuil OE30MaCHOTO OOpaIeHUs C
BEIIeCTBAMM M JJaOOpaTopHbBIM  0o0opyaoBaHueM,  (OPMYIHpPOBATh  LIETb
WCCIIEIOBAHMSA, MPEJICTABIATh B Pa3IUYHON (QopMe pe3ynbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUM: COOJIOJAaTh MpaBUja MOJb30BAHUS XUMHUYECKON
MoCy0oi ® 7abopaTOpHBIM OOOpYAOBaHHWEM, OOpalleHUs C BEHIECTBAMH B
COOTBETCTBHHM C HWHCTPYKIHUSMH TIO BBITOJHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OIBITOB, 3KOJOTMYECKH LENeco00pa3HOro IMOBEAEHUA B OBITY U TPYydOBOU
JESITEIbHOCTH B IIEJSX COXPAaHEHHUS CBOETrO 3/I0POBbS, OKPYXKarolled NpUupOoaHON
cpeapl M JOCTIDKEHUsT €€ YCTOWYMBOTO pa3BUTHs, OCO3HABaTh OMACHOCTH
TOKCHUYECKOTO JICHCTBHUSA Ha >KUBBIC OPTaHU3MBI OMPEACTEHHBIX HEOPTaHUYECKUX
BEIlleCTB, TOHUMas cMbic nokazatens [1/K;

c(OPMUPOBAHHOCTh YMEHHUI: OCYIIECTBISATh IICJICHANPABICHHBIM IMOUCK
XUMHYECKON MH(OpMAMK B Pa3IWYHBIX MCTOYHUKAX (Hay4yHas M y4ueOHO-Hay4dHas
JUTEpaTypa, CpeiacTBa MaccoBod HMH(opmauuu, UHTepHET U Apyrue), KpUTUYECKU
aHaJIM3UPOBAaTh XMMHUYECKYIO0 MH(pOpManuio, nepepadaTeiBaTh €€ U MCIIOIb30BATh B
COOTBETCTBHH C MTOCTABJICHHOW yueOHOMN 3aauei.
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3.3 VrieBoasl

https://resh.edu.ru/subject/2
9/10/

Hroro o paszaeny

41

Pasnen 4. A3orconepixaiue opraHudeckue coeIMHeHUus

AMUHBL.

https://resh.edu.ru/subject/

4.1 | AMHHOKHUCIOTHIL. 12 29/10/
benku
Hroro no pazneny 12

Paspnen 5. BeICOKOMO/IEKY/ISIpHBIE COeIUHEHHUSA

BricokoMounekysip

https://resh.edu.ru/subject/

A1
> HBIE COEUHEHUS 6 29/10/
Hroro mo pazaeny 6
OBIIEE
KOJIMYECTBO 102
YACOB I10

I[TPOTPAMME




TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

N HanmenoBan | KoauuecTBo yacoB DJIeKTPOHHBIE
© | ue pa3aesioB (uudposbie)
n/ Bcer | KoHTpoabH IIpakTHYeck
U TeM o0pa3oBaTejibHbIE
n 0 ble padoThI ue padoTbl
NMporpaMmel pecypchbl
Paznen 1. TeopeTnueckue 0OCHOBbI XMMUM
CrpoeHue https://resh.edu.ru/subject/29/
aToma. 11/
[Tepuoauueck
Ui 3aKOH U
11 [Tepuoanueck 9
as cucreMa
XUMHUYECKHUX
3JIeMeHTOB [].
n.
MenpaeneeBa
Ctpoenue https://resh.edu.ru/subject/29/
12 BEIIECTBA. 1 1 11/
Mmuoroo6pasu
€ BEIIECTB
X UMHHECKHC https://resh.edu.ru/subject/29/
13 19 1 3 11/
peakuuu
Hroro no pazneny 39
Paznen 2. Heopranuveckasi Xumust
https://resh.edu.ru/subject/29/
2.1 HemeTtanibt 31 1 3 11/
https://resh.edu.ru/subject/29/
2.2 Meramiel 23 1 2 11/
Hroro mo pazaeny 54

Pa3pea 3. XuMus 1 ;Ku3HbL

Metonnl
MMO3HAHUS B
3.1

XUMUU. 9
XUMHS U

KHU3Hb

https://resh.edu.ru/subject/29
111/




Hroro o pasaeny

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pazzaena | Howmep ypoxa | Tema ypoka

Pa3nen 1 Teoperuyeckne OCHOBBI OPraHUYeCKOH XUMHHU

[IpenmMeT n 3HaYCHNE OPraHUYECKOW XUMHH,
1 IpeJICTaBIeHNEe 0 MHOI000pa3uu
OpPTraHUYECKHUX COeIMHEHUN

DNEKTPOHHOE CTPOCHUE aTOMa yriiepo/ia
1 (ocHOBHOE 1 BO30YXIEHHOE COCTOSIHUS).
BanenTHble BO3MOXKHOCTH aTOMa yriaepoaa

XuMUYecKasi CBsI3b B OPraHUIECKUX
1 coeMHEHUsIX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H, CIOCOOBI pa3pbiBa CBA3EH

Teopust cTpoeHHsI OPraHUYECKUX COETUHEHU
A. M. bytnepoBa

Buael nzomepun: CTpyKkTypHas,
1 IIPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE A3P(PEKTHI B
MOJIEKYJIaX OPraHMYECKHUX COCAMHEHHUN

[IpencraBieHue o K1acCUPUKAIIUU U
1 cucreMatrueckas HomeHknarypa (IUPAC)
OpraHUYeCKHUX BEIECTB

Knaccudukanus peakiuii B opraHn4ecKon
XUMHH

Cucrematusanuus U 0000IeHHe 3HAHUHN 110
TEME

Pa3nen 2. YrieBoaopoasl

AJIKaHBI: TOMOJIOTUYECKHNA PSJI, 001Iast
¢dbopmyna, HOMEHKIAaTypa U U30MepHus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYI

dusnueckre U XUMUYECKHE CBOMICTBA
aJIKaHOB

Haxoxnenune ankanos B npupojie. CriocoOs
HOHY‘-IQHI/ISI nu HpI/IMeHeHI/Ie AJIKAHOB

Huknoankansl: oOmas hopmyina,
HOMEHKJIATypa u U30MepHsi, 0OCOOCHHOCTH
CTPOEHUS U XUMUYECKUX CBOICTB, CIIOCOOBI
MOJTyYEHUS M IPUMEHEHHE

Pemenne pacu€THbIX 33724 Ha OIIpE/ICIICHUE
MOJIEKYJIIPHOHM (hOPMYJIBI OPTaHHUYECKOTO
BEILIECTBA 110 MACCOBBIM J0JISIM aTOMOB
AJIEMEHTOB, BXOJSIIIIUX B €70 COCTAB.
CucremaTu3aius ¥ 0000IIeHHE 3HAHUHN IO
TeMe

AJIKEHBI: TOMOJIOTHUECKHI psijl, 001as
dbopMyna, HOMEHKIIATypa, dJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHas U IUC-TPAHC-U30MEPUS AIKCHOB

1 dusnueckre U XUMHUYECKHE CBOMCTBA




ankeHoB. [IpaBuno MapkoBHUKOBa

Cnoco0b1 IMOJIYYCHHA U IPUMEHCHUEC aJIKCHOB

[Tpaktrueckas padorta Ne 1 mo teme
"ITosrydyeHune 3TUIEHA U U3yYEHHE €T0
CBOMCTB"

Pemenue pacuéTHbIX 3a7ja4 Ha onpesieieHue
MOJIEKYJISIPHOM (pOpPMYIIbl OpraHMYECKOIro
BELIECTBA

AnkanueHsl: COnpsKEHHbIE, U30JIUPOBaHHbIE,
KyMyJupoBaHHble. OcoOO€HHOCTH
9JIEKTPOHHOT'O CTPOEHUS

XUMHUYECKUE CBOMCTBA CONPSKEHHBIX TUECHOB

CriocoOblI osTy4yeHus U IpUMEHEHNE
QJIKaIMEHOB

AJKMHBI: TOMOJIOTUYECKHH psizl, 001as
(bopMyna, HOMEHKIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
¢duznyeckue cBoiicTBa

XMMHUYECKHE CBOMCTBA A IKUHOB

KayecTBeHHbIE peakiiy HA TPOMHYIO CBSI3b

CriocoObl MMoJIyueHus: U IPUMEHEHHUE aJIKUHOB

I

Pemienue 3agayd: pacuéTbl 0 ypaBHEHUIO
XMMHYECKOW pEeaKn

CucreMarusaius U 0000IIEHAE 3HAHU 110
TEME

ApEeHBI: TOMOJIOTUYECKUH PsiJI, 00IIIast
dbopmyna, HOMEHKIAaTypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT
OeH30I1a ¥ TOTyoJIa, UX (U3HYECKUE CBONCTBRA

XHUMUYECKUE CBOWCTBA APEHOB: PEAKIIUU
3aMCIICHUA

XHUMHUYECKHE CBOMCTBA apEHOB: PEAKLIUU
IIPUCOEIUHEHMSI, OKACIICHHE TOMOJIOTOB
OeH30I1a

Oco0EHHOCTH XMMHUYECKHX CBOHCTB CTUPOJIA

Pemenne pacy€THBIX 3a7a4 Ha OTIpE/ICIICHNE
MOJIEKYIISIPHOHM (POpPMYITBI OpraHNYECKOTrO
BelecTBa

CriocoOblI MoJTydyeHusl ¥ NPUMEHEHUE apEeHOB

I'eneTnueckas cBI3b MCKAY pa3INdYHbIMHA
KJlaCCaMHU yrjicBoagopoJ10B

PacuéTel 10 ypaBHEHUAM XUMHUYECKUX
peakiuii. CucremaTu3sanysa U 00001eHe
3HAHUM 10 TEME

[Tpuponnsiii ra3. [lonyTHble HeQTAHBIE ra3bl

KameHHBIi yroaps 1 IpogyKThI €To
nepepaboTKH

Hedts 1 ciocoObI €€ nepepaboTKH.
[TpumeHeHre mpoIyKTOB NepepaboTku HePTH

I'enetnueckas cBI3b MCXKAY pasJIMdYHbIMHA




KJIaCCaMH YTJICBOJIOPOIOB

FaJ’IOFeHOHpOI/IBBOI[HBIe Yrii€BOOOPOAOB:
SJICKTPOHHOC CTPOCHUC,; PCAKIINH 3aMCIICHUA
rajorcHa

JleiicTBurE 1Ie104€l HA TaJOTeHIPOU3BOIHBIC.
BzauMopaelicTBue JUTraIoreHaJIKaHOB C
Mar"dveM U [UHKOM

CucremaTtu3zaius U 0000IIeHIE 3HAHUN TIO
pasneny "YrieBoaopoas"

1

KonTponbHas pabota no teme
"Yraesonopozs!"

Paspnea 3. Kucsiopoacoaep:kanue oprannyecKue coeInHeHusl

Hpel[e.HBHBIe OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHUYECKHH psafl, oOmas hopmya,
CTPOEHUE MOJICKYJI, H30MEpHs,
HOMEHKJIAaTypa, Kiaccuukamus, Gpuzndeckue
CBOICTBA

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OZITHOAQTOMHBIX CIIUPTOB

CrniocoObl osTyyeHHs U IpUMEHEHNe
0JTHOATOMHBIX CIIUPTOB

[IpocThie 3¢upbl: HOMEHKIIATYpa U H30MEPHS,
0COOEHHOCTH (PUBHUYECKUX U XUMHUECKHX
CBOHCTB

MHOT0aTOMHBIEC CIIUPTHI: STUIICHTJIMKOJIb U
TIIALEPHH, UX (PU3UIECKUEe U XUMUYECKHe
CBOMCTBA

Crioco65b1 MOJIY4YCHHUA U IPUMCHCHUC
MHOTI'0AaTOMHBIX CITUPTOB

®deHoI: cTpoeHUE MOJIEKYIIbI, (pU3nUecKue
cBoiicTBa. TOKCMUHOCTB (peHoNa

XuMudecKkue cBoiicTBa (heHoa

CrniocoOblI 1osTy4eHHs U IPUMEHEeHUe eHosa

[TpakTueckas padorta Ne 2. Pemenue
AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "CrnupThl
1 (GeHOITbI"

CucreMarusaius U 0000IIEHUE 3HAHUM 110
TEME

AJNbJIErUIbl U KETOHBI: 3JICKTPOHHOE
CTpOeHHEe KapOOHWIBHOM IPyIIIHI;
TOMOJIOTHYECKHE PsAbl, 001mas popmyina,
M30MepHsl 1 HOMEHKJIATypa

Anpaeruapl ¥ KeTOHBI: PU3MUECKHE CBOMCTBA;
peaKI_[I/II/I HpI/ICOGI[I/IHeHI/DI

PeaKHI/II/I OKHCJICHHA U KAYCCTBCHHBIC
pCaknu aJIbACTUA0B U KETOHOB

Crioco05b1 MOJIYYCHHS aJIbACTUI0B U KCTOHOB

OaHOOCHOBHEIE MpeeNIbHbIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHMSI X MOJICKYJT

SRS

W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX




KHCJIOT, UX (PU3HUECKHEe CBOICTBA

XUMHUYECKUE CBOMCTBA MPEICIbHBIX
OJTHOOCHOBHBIX KaPOOHOBBIX KHUCIIOT

Oco0eHHOCTH CBOHCTB MYPaBbHUHON KHUCIOTHI.
MHuoroob6pa3ue kKapOOHOBBIX KHUCIIOT

Oco0eHHOCTH CBOMCTB: HETIPEACIbHBIX U
apoMaTHUYeCKUX KapOOHOBBIX, TUKAPOOHOBBIX,
TUJIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTeny BBICIINX KAPOOHOBBIX KHUCIIOT

[ToHsaTHEe 0 MPOU3BOIHBIX KaPOOHOBBIX
KHUCJIOT

CriocoOblI osTydyeHus ¥ IpUMEHEHNE
KapOOHOBBIX KHUCIIOT

Crnosxnble 2(UPBI: TOMOJIOTHYECKUH P,
obmrast opMyna, H30MEpHUsT U HOMEHKIIATypa

du3nyecKre 1 XUMUYECKHE CBOMCTBA 2(UPOB

Pemenne pacuéTHbIX 3a7a4: IO YPaBHEHUIO
XUMHUYECKON pPEaKIMH, Ha ONpEIEICHUE
MOJIEKYJISIPHOM (pOpMYIIbl OpraHMYECKOro
BELIECTBA

[Tpaktuueckas padora Ne 3. Pemenue
HKCIEPUMEHTAIBHBIX 3324 110 TeEME
"KapOonoBsie kucioTsl. Cioxkable 3¢upsr”

Kupsl: ctpoeHue, GU3NUECKHE U XUMHYECKUE
CBOMCTBA (TUAPOITH3)

OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKALLINX
OCTaTKH HEIPENEIbHBIX )KUPHBIX KUCIIOT.
2Kupsl B npupone

Mpbia Kak COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIoIIee aeucTue. IlonsaTue o
cuHTeTHYecKux Moromux cpeactax (CMC)

['eneTnueckas CBsi3b yriaeBOAOPOAOB U
KHCJIOPOJICOACPIKAITUX OPTaHHIECKUX
BEILIECTB

PacuéTel 10 ypaBHEHUAM XUMHUYECKUX
peakuui

CI/ICTeMaTI/I3aHI/I5{ n O606H.[CHI/IC 3HAHMH I10
TEMC

OO6m1as XxapakTepUCTUKA YTJIEBOJIOB U
KkJaccudukanus yriaeBoaoB (MOHO-, - U
M0JIMCaXapuIbl)

Monocaxapuisl: pU3nIECKre CBOMCTBA U
HAXO0XKJICHUE B PUPOJIE

IIpumeHeHue IIII0KO3bl, €€ 3HaUCHUE B
KU3HEACSITCIBHOCTH OpraHu3Ma

Jucaxapunbl: caxapo3a, MaJbT03a U JIAKTO3a.
Haxosxnenue B mpupojie 1 IpuMEHEHNE
JICaxapuioB

Iloncaxapuasl: CTPOCHUE MAKPOMOJIIEKYII,
¢u3nyecKre U XUMHUYECKUE CBOWCTBA,




PUMEHEHHE

ITonstue 00 HNCKYCCTBCHHBIX BOJIOKHaX

Pemrenne PaCUCTHBIX 3aJa4 Ha OIPCACIICHUC
J0JIM BbIXOJa IMPOAYKTA pCAKIIUU OT
TECOPECTUUCCKHU BO3MOXKHOI'O

Cucrematusanusa U 0000IeHHe 3HAHUH 110
pasneny

KonTponbHas pabota no teme
"Kucnoponcoaepxaliiye OpraHi4ecKue
coenuHeHusa"

Paznen 4. Azorcoaepxanye oprannyeckre coeIuHeHUus

1

AMUHBI: Kaccu(UKaIys, CTpOSHHE MOJICKYIT,
obmras hopmyra, H30MepHsi, HOMEHKJIATypa 1
(bu3nYecKre CBONCTBA

XHUMHUYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘leCKI/IX
AMHHOB

AHWINH: CTpOEHHE aHWINHA, 0COOCHHOCTU
XMMHUYECKHX CBOMCTB aHWJIMHA

CrniocoOblI osTyyeHus U IPUMEHEHNE
annupaTHICCKUX aMUHOB

AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepus,
¢dusnueckue cBoiictBa. OTACIbHbIC
MPEACTABUTENM 0.-AMUHOKHCIIOT

XHUMHYECKHE CBOMCTBA AMHMHOKHUCIIOT, UX
OMOJOrMYeCKOEe 3HAUCHUE aMUHOKHUCIIOT.
Cunres u THUAPOJIN3 ICTITHAOB

benku kak npupoIHbIe TOIUMEPHI;
CTPYKTYpBbI O€JIKOB

XUMHUYECKHUE CBOMCTBA OEITKOB

A30TCOepIKAIIHE TETEPOIIMKITHYSCKHC
coenuHeHus. HykenHOBBIE KUCIIOTBI: COCTAB,
CTPOCHUE M OMOJIOTHYECKAs POJIh

[TpakTrueckas padota Ne 4. Permenue
AKCTIIEPUMEHTAIIBHBIX 3aJ1a4 110 TEME
"A30TcoAepKaliue OpraHu4ecKue
coenuHeHu"

[IpaxkTueckas padora Ne 5. Pemenue
HKCIEPUMEHTAIbHBIX 3324 110 TeMe
"Pacnio3sHaBaHne OpraHMYeCcKUX COeAMHEHHT"

KontponbHas paboTa mo teme
"A3oTcoaeprKaliie OpraHu4ecKue
coequueHus"

Pa3pnen S. BoicOKOMOJIERY ISIpPHBIE COCAUHEHUS

OcHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METOBbI UX CUHTE3a —II0JUMEPU3aLUs U
ITOJIMKOHICH AU

[TnacTmacchl. YTunuszanus u nepepadoTka
IUIACTHKA

3J'IaCTOMepBIZ HaTypaJ'ILHBIfI CHUHTCTUYCCKHUC




Kaydyku. Pe3uHa

Bonoxkna: HaTypaJIbHBIC, NCKYCCTBCHHBIC,

1 cunrernyeckue. [lonumepsl cenuaabHOTO
HA3HAYCHUS
[TpakTrueckas padota Ne 6. Permenue

1 AKCIEPUMEHTAJIBHBIX 3a]1a4 110 TEME

"Pacrio3HaBaHue miacTMacc ¥ BOJOKOH"

O06o0011eHe U cCUCTEMAaTU3ALUs] U3YYEHHOTO
1 Martepuaia mo treMe "BricoKoMOoIeKynsipHbIe
coelMHeHus"

IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

HaumenoBanue pazzaena

Howmep
ypoKa

Tema ypoka

Pa3znen 1. TeopeTnueckne 0CHOBbI XUMHH

Atom. CocTaB aTOMHBIX si7iep. XUMUUECKUN JIEMEHT.

. MzoTomnbl

1 CTpoeHue AIIeKTPOHHBIX 000I0YeK aTOMOB, KBAHTOBBIE
qucia

1 Knaccudukanus XuMUIecKux 3J1eMeHToB (S-, p-, d-, f-
AJIEMEHTHI)

1 PacrnipenieneHre 31€KTPOHOB MO AaTOMHBIM OPOUTAIISIM

1 DNeKTPOHHBIC KOH(DHUTYypAITUH ATOMOB JJICMCHTOB B
OCHOBHOM M BO30Y>KIEHHOM COCTOSTHUU

1 DNeKTpOHHBbIE KOH(UTYpAIH HOHOB.
DJIEKTPOOTPUILIATEITEHOCTh
Ilepnonnueckwii 3akoH u [lepuonnueckas cucrema

1 xuMuueckux anemeHToB J[. 1. MenjeneeBa, CBA3b C
COBPEMEHHOM TeOpHeH CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX

1 AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIIECTB I10 TPYIIaM U Iepruoaam

1 Cucremarusanusa U 00001IeHNe 3HAHUHN 110 TEME
Bunel xumuueckoit cBsizu. Mexanu3mbl 00pa3oBaHUs

1 KOBAJIEHTHOM CBsi3U. BogopoaHast CBA3b.
MexMoIIeKyIsipHbIe B3aUMOJICHCTBHS
BaneHnTHOCTH U BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b

1 AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X
r€OMETPUUYECKUM CTPOCHUEM

1 [IpencraBieHuss 0 KOMIUIEKCHBIX COSTMHEHHSIX: COCTaB U
HOMEHKJIATypa
BemiecTBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO

1 CTpOoeHMs. THUIIBI KPUCTAJUIMYECKUX PELIETOK U CBOWCTBA
BEIIIECTB

1 [lonstue o nucnepcHeix cucremax. [IpencraBnenue o
KOJUTOMTHBIX PaCTBOPax

1 HcTuHHbBIE pacTBOPHI: HACKIIIIEHHBIE W HEHACKIIIICHHEIE,
pactBopuMoOcCTb. Kpucrannoruaparsl

1 Crioco0b! BeIpaKEHHS KOHIICHTPALIMU PACTBOPOB




Pemenne 3ana4 ¢ HCIOJIB30BaHUEM NIOHATUH ""MaccoBast
J10JIs1 pacTBOPEHHOTO BenlecTsa", "MossipHas
KOHIIEHTpauus"

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYEeCKUX
BELIECTB

Cucremarusanusa U 00001IEHUE 3HAHUHN 110 TEME

KonTponbHas pabora no temam "CtpoeHue aToma.
Ilepuonmueckuii 3akoH u [leprnonnueckas cucrema
xumuyecknx snemenToB J. . Mennaeneesa", "Ctpoenue
BenecTBa. MHOrooOpasue BemecTs"

Knaccudukanus XuMuuecKkux peakuui B
HEOpPraHMYeCKOM M OpraHu4eCcKol XUMHH. 3aKOH
COXpPaHEHHsI MACCHI BEILLIECTB; 3aKOH COXPaHCHUS U
IIPEBPAIICHNS YHEPIUU IPU XUMHUYECKUX PEAKIHSIX

TemnoBbie 3 PEeKTh XUMHUUYECKUX PEAKIIUH.
TepMoxuMHUECKHE ypaBHEHUS

Beruncienus no ypaBHEHUSIM XUMUYECKUX PEAKLIIUN U
TEPMOXMMHUYECKUM YPaBHECHUAM

CKOpOCTh XMMUYECKOHN peaKkuu, €€ 3aBUCUMOCTb OT
paznuuHbIX (hakTopoB. Katanus u kaTann3aTopbl

I'OMOreHHBIE M TeTEPOreHHbIE PEAKIUU

[Tpaktrueckas padora Ne 1 mo treme "Bnusinue
pa3nuYHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON
peakuun"

OO6partumble U HEOOpaTUMbIE peaKUU. XUMHUECKOe
paBHOBECHE

[TpaxkTuueckas padorta Ne 2 o reme "BnusiHue
pa3nUYHbIX (PAKTOPOB Ha MOJIOKEHUE XUMHYECKOTO
paBHOBecHS"

DnekTponuTHdeckas aucconuanus. CUuabHbIC U clla0bie
aneKTponuThl. CTeNeHb AUCCOIUAIUN

HNonnoe npoussenenue Boabl. Cpeia BOJIHBIX PACTBOPOB.
Bonopoansriii mokazaresns (pH) pactBopa

IM'maponus coneit. Peakiuu, mpoTekaroye B pacTBOpax
DJIEKTPOJIUTOB

[TpakTueckas padora Ne 3 o reme "Xumuueckue
peakLuu B pacTBOPax 3JIEKTPOIUTOB"

OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.
Bakueiine OKUCIUTENN U BOCCTAHOBUTEIHN

MeTo 37eKTPOHHOTO (9JIEKTOHHO-HOHHOT0) Oaanca

DJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIICCTB

Pemrenne 3aJ1a4 pa3JIMIHbIX TUIIOB

Pemrenne 3aJ1a4 pa3JIMYHbIX TUIIOB

Cucremaru3zanus 1 000011IeHNE 3HAHUH 110 TeMe
"Xnmuueckue peakuun”

SR

KontponbHas paboTa nmo teme "XuMudecknue peakiuun'

Paznen 2. Heopranuueckasi xummust

1

[Tonoxxenue HemetasuioB B [lepuoauyeckoil cucreme
xuMmuueckux snemenToB /1. . Menpeneesa u
0COOCHHOCTH CTPOEHUS UX aTOMOB. DU3UYECKHE




CBOMCTBa HEMETAIJIOB

AJLTOTPOITUS] HEMETAILIOB (Ha MPUMEpPE KUCIOPO/a,
cepsl, pocdopa u yriepona)

Bomopon: monydenue, Gu3ndeckne U XUMHYECKUES
cBoiicTBa. ['uapuanl

["anoreHsl: HaX0XKJEHUE B IPUPOJIE, CIIOCOOBI
NOJIy4eHUs!, PU3NYECKUE U XUMUYECKHE CBONCTBA

l"anorenoBonopoasl. Baxxnenmue
KHCJIOPOJICOACPIKAITNE COCTUHEHUSI TaJJOT€HOB

JlabopaTopHbIle ¥ IPOMBIIIIICHHBIE CIIOCOOBI TTOTYyYSHHS
rajoreHoB. [ [puMeHeHNe rajJjoreHoB U UX COeIMHEHHI

[Tpaktrueckas padota Ne 4. Permenue
AKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "["anorensr"”

Kucnopon: mabopaTtopHbie ¥ TPOMBINIICHHBIE CTIOCOOBI
HoJy4eHus, pU3nueckue U XuMudeckue cBorictra. O30H.
IIpumeHeHne KuciIopoa u 030Ha

OKCcHIbl U IEPOKCHUJIBI

Pemrenne 3amau Pa3IMYHBIX TUIIOB

Cepa: Hax0/JJeHUE B PUPOJIE, CIIOCOOBI MOJTyUEHUS,
dbuznyecKre U XUMUYECKUE CBONCTBA

CepoBoniopon1, cynbhuabl

I

Kucnopoaconepsxamye coeIMHEHUS CEPBI.
Oco0OeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

[Tpaktuueckas padora Ne 5. Pemenue
SKCIIEPUMEHTAIIBHBIX 3a1a4 1o Teme "Cepa u eé
coenHeHus"

A3OT: HaXOXKJIEHUE B PUPOJIE, CIIOCOOBI MOTyUEHUS,
bu3HIeCcKre U XUMUYECKHE CBOMCTBA. AMMHUAK,
HUTPUJIBI

Kucnopoacoaepkaiue coeIMHEHHS a30Ta.
Oc00EHHOCTH CBOUCTB a30THOM KUCJIOTHI

[IpuMeHeHune a30Ta U €ro COeIMHEHUN. A30THBIE
yno0peHus

®docdop: HaXOXKIEHHUE B PUPOJIC, CITOCOOBI MTOTYyUCHHUS,
dbuznueckue u xumudeckue cporictsa. @ochuasr u

bochun

Oxkcuabl hochopa, pocopcoaepkamiue KuciaoTol. Conn
dbocdopHOIi KUCTOTHI

[Tpumenenue pochopa u ero coeauHeHuit. PochopHbIe
ynoOpeHust

[TpakTrueckas padota Ne 6. Permenue
HKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe "A30T u Gocdop u
UX coequHeHus"

VYriiepoa: HaX0XKJEHUE B IPUPOE, aJUIOTPOITHBIE
Moaupukanum; GU3ndecKkue 1 XMMHUYECKHe CBOICTBA,
IIPUMEHEHHE

Oxcupn yrnepona(ll), okeun yrinepona(lV), yronsHas
KHCJIOTa U €€ COJIU

Pemrenne 3a71a4 pas3JIMYHbIX TUIIOB

Kpemunii: HaxoxIeHne B IpUPOJIe, CIIOCOObI




NOJIy4eHUs], PU3NYECKUE U XUMUYECKHE CBONCTBA

Oxkcua kpemaus(1V), kpeMHHEBasE KHCIIOTA, CHUIMKATBI

[IpuMenenne kpeMHHUs ¥ ero coenuHeHui. CTeKI10, ero
MOJIy4eHHE, BUJIbI CTEKJIA

Pemrenune 3a1a4 pasJIM4YHbIX TUIIOB

CucreMarusaliis U 0000IeHne 3HAHUN 10 TEME
"HemeTamnsr"

KonTponbhas pabota no teme "Hemerasmibr"

S I

AHanu3 pe3ynbTaToB KOHTPOJIBHOH paOOThI, KOPPEKIIHS
(110100 8

[

[Tonoxxenue metamnos B [lepuognueckon cucreme
XUMHUUYECKHX 3JIEMEHTOB. OCOOEHHOCTH CTPOEHUS
AJICKTPOHHBIX 000JIOYEK AaTOMOB METAJIIOB

O6mue ¢pusznueckue cBoiicTBa MeTauioB. [I[pumenenue
METaJUIOB B OBITY U TEXHHUKE

CnuiaBbel MeTaiioB. Koppo3ust MmetaninoB

Pemrenne 3amau Pa3JIMYHBIX TUIIOB

L

DNEKTPOXUMUYECKUIN P/l HAPSHKEHUN METAJLIOB.
OO6mmume criocoObl OTYYCHHSI METAJIOB

OO61as xapakTepucTika MeTauioB |A-rpymisl
Ileproanueckoi CUCTEMBI XUMUYECKUX IEMEHTOB.
Harpwii u kanuii: nonyuenue, Gpusnyeckue u
XMMHUYECKHE CBOICTBA, TPUMEHEHHE MTPOCTHIX BEILIECTB
U UX COCIUHEHNN

O61mas xapakrepuctka MetajuioB ||A-rpynmsl
Ileproanueckol CUCTEMBI XMMUYECKUX DJIEMEHTOB.
Maruuii u KaiblMii: moyydeHue, Gpuzndeckue u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE NIPOCTHIX BEIIECTB
Y UX COCIMHEHNN

JKECcTKOCTH BOJIBI M CTIOCOOBI €€ YCTpaHCHUS

AJIOMHUHU: TTOJTydeHHe, (PU3NYEeCKHe U XUMUUECKHe
CBOMCTBA, IPUMEHEHHE

AmdoTepHbIe CBOICTBA OKCHA U THAPOKCHIA
aJIOMMHMS, THIPOKCOKOMIUIEKCHI AIFOMUHUSA, UX
IIPUMEHEHHUE

Pemrenne 3a1a4 pasJIM4YHbIX TUIIOB

[Tpaktrueckas padota Ne 7. Permenue
9KCIICPUMCHTAJIBHBIX 3a/1a4 I10 TCME "MeTaibl IIIaBHBIX

noarpynm"

OO11as XapakTepuCTHKa METAJJIOB OOOYHBIX HOATPYIIT
(b-rpynn) Ilepuonnyeckoil cHCTEMBI XUMHUUECKHUX
HJIEMEHTOB

dusnyeckre ¥ XUMUYECKIE CBOMCTBA XpomMa U €ro
COCI[I/IHCHI/If/'I, X NPUMCHCHUC

Baxneimme coenquaenus: maprasia. [lepmanranar
KaJIMsl, Er0 OKUCIIUTEIIBHBIE CBOWCTBA

duznueckre 1 XUMUYECKUE CBOIICTBA JKejle3a U €ro
coenuHeHul. [lonyyeHrne U NpUMEHEHHE CIIJIaBOB
JKeiesa

duznyeckre 1 XUMUYECKUE CBOIICTBA MEJIH U €€




COCI[HHCHHﬁ, X IPUMCHCHUC

dusnueckue U XUMUYECKHUE CBOMCTBA [IMHKA U €0
COEIMHEHUH, UX TPUMEHEHUE. [ HIPOKCOKOMILIIEKCHI
[AHKA

[Tpaktrueckas padota Ne 8. Permenue
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 Teme "MeTasuibl
MOOOYHBIX TOATPYII"

Pemienue 3amau PAa3JIMIHBIX TUIIOB

O06o01IeHre U CUCTeMAaTHU3aIHs U3YYeHHOTO MaTepuaa
o teme "Merayuer"

KontponbHas pabota mo teme "Mertaibr"

Paznen 3. XumMusd 4 JKU3HL

AHanu3 pe3ynbTaToB KOHTPOJIBHOM pabOThI, KOPPEKIIHS
OLINOOK

Poinb xumMuu B 00ecrieyeHuM YCTOMYMBOTO Pa3BUTHS
yesoBeuecTBa. [IoHsATHE O HAYYHBIX METOAAX
HCCIICI0OBAHMS BEILECTB

Hay4nble MpUHIUIIBEI OPTaHU3AIUHA XUMHUYECKOTO
npou3BOACTBA. [IpOMEBIIIITIEHHBIE CTTOCOOBI TOTYYSHUS
Ba)KHEUIIINX BEIICCTB

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEbl U €ro
nOCJIICACTBHUA

XuMus ¥ 310pOBbe YesioBeKa. JIekapcTBEHHBIE CPEICTBA

Xumug i, Poins xuMum B 00ecieUeHUA TUIIEBOMN
0€30I1aCHOCTH

KocmeTnueckue u Hap(bIOMCpHBIC cpeacTBa. briToBas
XUMUA

XWUMHS B CTPOUTENBCTBE. BaskHeWIIE CTPOUTENIBHBIE U
KOHCTPYKIIMOHHBIE MATEPUAJIBI

Xumusi B CEIBCKOM X03siicTBe. OpraHndeckue u
MUHEpaJIbHBIE YI0OpEHUs




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYEHUKA

IMabpuensn O.C., OctpoymoB WU.I'., CnagkoB C.A. Xumus: 10 knacc: yueOHUK 715
o011eo0pa3oBaTeNbHbIX yupexaenuil. — M.: IIpocBemenue

INabpuensn O.C., OctpoymoB N.I'., CnagkoB C.A. Xumus: 11 knacc: ydeOHUK 115
o011eo0pa3oBateNbHbIX yupexaenuil. — M.: [IpocBemenue



®opMbl yuyeTa padoueil NporpaMMbl BOCITUTAHUSA
B pa0o4eil nporpamme no XuMuu

Pabouas nporpamma Bocniutanust MBOY ®akenbckoit COLL peanusyercs B ToM uncie
U Yepe3 HCIOJIb30BaHUE BOCIUTATEILHOTO TOTEHIMANa YPOKOB XHMMHMH. JTa paboTa
OCYILECTBIISICTCS B CACAYIOUIMX (pOopMax:

o[loOyxneHne o0yJaronmxcst cCoOI0IaTh Ha YPOKE OOLIETPHUHSATHIE HOPMbI TIOBEICHHS,
MpaBWJia OOIIEHUS CO CTapmuMu (TIEAarorndecKuMu  paOOTHUKaAMH) M CBEPCTHUKAMH
(oOyuaromumucs ), IPUHLIMIIB Y9€OHOM AUCIMIUTMHBI M CAMOOPTaHU3ALIH.

o[IpuBneueHue BHUMaHMS OOYYaAIOLIMXCA K ILIEHHOCTHOMY AacIeKTy H3Yy4aeMbIX Ha
ypOKax MpeAMETOB, IBJICHUN, COOBITUI Yepes:

— JEMOHCTpAIMI0 OOYy4YaroUMMCs NPUMEPOB OTBETCTBEHHOI'O, TI'Pa)IaHCKOTO
MIOBE/ICHUS], TIPOSIBJICHUS YEJIOBEKOIIIOOMS M JOOPOCEPACUHOCTH

— o0palieHue BHUMaHUS Ha HPABCTBEHHbIE ACMEKTbl HAYYHBIX OTKPBITUH, KOTOPbIE
U3y4aroTCsl B JaHHBIM MOMEHT Ha YPOKE; Ha SIPKUX AEATeJIeH KyJIbTYpbl, YUEHBIX, IIOJUTHUKOB,
CBSI3aHHBIX C M3Y4YaeMbIMH B JAHHBII MOMEHT TeMaMU, Ha TOT BKJIaJ, KOTOPbI OHU BHECIIH B
pa3BUTHE HalllEl CTpaHbl U MUPA, HA IOCTOMHBIE OApAaKaHUsI IPUMEPBI UX KU3HH, HA MOTHBbI
UX MOCTYIIKOB,;

— WCIONB30BaHUE HA YypoKax HH(OpMAaIMu, 3aTparuBaiollell Ba)kKHbIC COIMAIbHBIE,
HPaBCTBEHHbBIE, STUUECKUE BOIIPOCHI

ellcnionp30BaHrEe BOCHHUTATENBHBIX BO3MOXKHOCTEHM cojaepikaHusi yd4eOHOro mpeamera
st POPMUPOBAHUS Yy O0YUAFOIIMXCSI POCCHUICKUAX TPAAUIIMOHHBIX TYyXOBHO-HPAaBCTBEHHBIX U
COILMOKYJBTYPHBIX IIEHHOCTEH depe3 MOA00p COOTBETCTBYIOIIMX TEKCTOB ISl YTEHUS,
MPOOJIEMHBIX CHUTYAINH JJ1s1 00CYX/IEHHS B KJIacce.

o llnnnmmpoBanue OOCYXIEHHH, BBICKA3bIBAHUI CBOETO MHEHHS, BBIPAOOTKH CBOETO
JIMYHOCTHOT'O OTHOIIEHHS K U3y4aeMbIM COOBITUSIM, SIBICHHUSM, HCTOPUYECKUM JIESITEISIM.

e BxuitoueHue B ypoOK UIPOBBIX HPOLENYpP, KOTOPbIE IOMOTratoT NO/IEPKaTh MOTHBALIUIO
oOydaroumxcs K TMOJMY4YCHUIO 3HAHUM, HalaXUBAaHUIO MO3UTUBHBIX MEXIMYHOCTHBIX
OTHOILIEHUH B KJacce, MOMOralT YCTAaHOBJICHHIO NOOpOXKeIaTenbHON atMocdepsl BO Bpewms
ypoKa.

e[lpyimMeHeHre Ha YpOKE HHTEPAKTUBHBIX (GOpM  PabOThL, CTUMYIHPYIOIINX
[I03HABATEJIbHYI0 MOTHBALIMIO 00yUYaOLIIXCS.

e[IpumMeHeHre TrpynmoBoil pabOThl WM PabdOThI B Mapax, KOTOPbIE CHOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHOM pabOThI U B3aUMOJICICTBHUIO C IPYTHUMHU 00 y4YarOIIUMUCS.

®BrI60op 1 UCIIONIB30BaHUE HA YPOKAX METOOB, METOIUK, TEXHOJIOTHU HPOOYKMUBHO2O
umenusl, USPoBbIX, OKA3bIBAIOIMX BOCIUTATEIbHOE BO3ICHCTBIE HA TUYHOCTh B COOTBETCTBUU
C BOCIIMTATENIbHBIM UJI€aJIOM, LIENbIO U 33/1a4aMH BOCTIUTAHMS.

o lHuiMMpoBaHNUE M TMOAJEPKKA HCCIEIOBATENBCKON AEATENBHOCTH IIKOJIBHUKOB B
(dopme opraHuzalluy IPYNIOBBIX U WHIWBUAYAJIbHBIX UCCIENOBaHUN (MUHHU-HUCCIIEIOBAHUI),
BKJIIOYEHHE B YPOK Pa3JIMYHBIX MCCIIEIOBATENbCKUX 3aJaHUM U 3aa4, YTO JAeT BO3MOXKHOCTh
00y4JaroIIMMCs TPUOOPECTH HABBIKM CaMOCTOSTEIIBHOTO PELICHUs] TEOPETHUECKON MPOOIEMBI,
TeHEepPUPOBAaHUS M OPOPMIICHHSI COOCTBEHHBIX THUIIOTE3, YBAXKUTEIBHOTO OTHOIICHHUS K UyKUM
uesaM, MyOJMYHOTO BBICTYIIEHUS], apT'yMEHTHUPOBAHUS 1 OTCTAUBAHUSI CBOEH TOUKHU 3pEHUSI.

® YCTaHOBIICHUE YBAKUTEIBHBIX, JOBEPUTEIbHBIX, HE(POPMATHHBIX OTHOLICHUNA MEXKIY
YUUTENIEM U YUEHUKAMH, CO3/IaHUE Ha YPOKaX SYMOLIMOHAIBHO-KOM(OPTHOM Cpebl.



