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HNOACHUTEJBHAS 3AIIUCKA

PaGouas mporpamma mo XuMUU Ha ypOBHE CpeaHero ooOiero odpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpedbOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTelbHON porpaMMbl CpEeIHEro o011ero
obpazopanusa(POIl COO), npeacraBieHHbIX B DenepaibHOM roCyaapCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeamera «XuMusi» B 0o0pa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
deneparuy, peaM3yIOMIUX OCHOBHBIE 0Opa3oBaTeIbHbIE MPOTPAMMbBI, U
OCHOBHBIX TookKeHni «Ctparerun pa3BuTusi BocnuTanus 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 ooOpas3oBaHusi ywammxcs 10-11 kimaccos.
N3yyenne mpeamera, peammsyemMoe B yCIOBUAX aud(epeHInpoBaHHOTO,
npoduiabHOro oOydeHMs, MpU3BaHO oOecrneunTh o0He00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHMKOB IIKOJIbI, HEOOXOAUMYIO IS
ajanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIOBUSM XU3HU B COLIUYME, a TAKXKE JJIs
OpOAOJKEHUsT OOY4YEeHHs] B OpraHu3auusax NpoecCHuOHAIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B nporpaMmme mno XuMuM Ha3zHaueHuEe ImpeameTa «XUMUS» TOIydaer
NOJIPOOHYI0 ~ MHTEPIPETAlMi0 B COOTBETCTBUM C  OCHOBOIIOJATAIOIIMMHU
nonoxenusimu GI'OC COO o B3auMOOOYCIOBICHHOCTU IIE€JI€H, COAEpKaHMUS,
pe3yabTaToB OOy4deHUs M TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIECTENHECTBOM TOMY SIBJISIFOTCS CJIEIYIOUIME BBIMOJHSIEMBIE MPOrpaMMOM IO
XUMUU QYHKIIAN:

e uH(}pOPMAIMOHHO-METOAMYECKAs, peanu3anus KOTOpOi obecreynBaeT
MOJIyYeHHE NPEJICTABICHUs O LeNAX, COAepKaHUHU, OOIIed cTpaTeruu
oOy4eHHUsl, BOCTIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMOro B paMKaX KOHKPETHOTO MPOQHIIs;

e OpraHu3aIlMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
OIpe/IeNICHHEe: MPUHLUIIOB CTPYKTYPUPOBAHUS U TMOCIEI0BATEIBLHOCTH
U3y4YeHHUs y4eOHOro marepuaina, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COAEPKATEIBHON OCHOBBI
KOHTPOJISI U OLIEHKHM OO0pa30BaTElIbHBIX JIOCTHXKEHUM OOydJarommuxcs B
paMKax HWTOroBOM arrecTtaliid B (OpMe €IUHOr0 TOCYyIapCTBEHHOIO
HK3aMEHA M0 XUMHUH.

[Tporpamma aJis yriyOaEHHOTO U3YUEHUS XUMUH:



e YCTAaHABJIMBAECT MHBAPUAHTHOE NPEAMETHOE COJAEp)KaHHE, 00s3aTeIbHOE
JUISL W3Y4YEHUST B paMKax OTACIbHBIX MpoQuiei, mpeaycMaTpuBaeT
pacrpefeneHue U CTPYKTYpUpOBaHUE €ro Mo KjiaccaM, OCHOBHBIM
CoJiepKaTeIbHbIM JIUHUSIM/pa3fiefiaM Kypca;

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

e TMpeayiaraeT TMPUMEPHYIO TIOCIEIOBATEIbHOCTh HW3Y4YEHUS y4eOHOTO
Marepuaga ¢ Y4ETOM JIOTHKH MOCTPOCHUS Kypca, BHYTPUIPEIMETHBIX 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 o00pa3oBaHMs, COJEPKATENbHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTenbHOMN
IPOrpPaMMBbl CpEeIHETOo o011ero o0Opa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TaKXKE€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-MIO3HABaTENbHBIX  ACHCTBUN  0OOydaromierocs IO OCBOEHHIO
COJIEp KaHMsI PEeMETA.

ITo BceM Ha3BaHHBIM MO3ULUSIM B IpOrpaMMe MO XUMUU MPEAyCMOTpEHa
NPEEMCTBEHHOCTh C OOy4Y€HHEM XUMHUHU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpeaelaMd YCTAaHOBJIEHHOW MPOrpaMMoOil 1O  XUMHUU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABIISIIONIECH COJEp:KaHMs yueOHOro mpeamera
«XuMHs» OCTa€TCsi BO3MOXKHOCTH BBIOOpa €ro BapUAaTUBHOW COCTaBJISIONIECH,
KOTOpasi JIOJDKHA OMPEAENSIThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduss 00yyeHusl.

B coorBercTBUM ¢ KoHUeNTyaldbHbIMH TodoxeHusmMu PIrOC COO o
Ha3HAYEHWW TIPEIMETOB 0a30BOr0 M yriayOJ€HHOTO YpPOBHEH B CHCTEME
muddepeHIMpoBaHHOTO O0yYEHHS Ha YPOBHE CPEIHETO0 OO0IIero oO0pa3oBaHUS
XUMHUS Ha YpPOBHE VYIIYOJEHHOTO U3Y4YCHMs] HampaBie€H Ha pealu3aliuio
IPEEeMCTBEHHOCTH €  MOCIEAYIOUMM  JTaloOM  MOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHUs B paMKaxXx M3Y4YEHUs CIHEHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX UCIUIUIMH B By3aX U OpraHHU3alUsX CPEHET0 MpodecCuOHATBLHOTO
oOpa3zoBaHus. B 9Toll cBsI3M M3ydeHHUE MpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HAa  pacIIUpEeHUue U  yriayOJeHue TEOpeTUYECKOH U
MPAKTUYECKON MOATOTOBKU 00YyYaronuXxcsi, BRIOPABIIUX OMPEASIEHHBIA MTPOPUITH
00y4eHUs, B TOM YHCJI€ C IEPCIEKTUBON MOCIEAYIOIEr0 MOMYYEHUSI XUMUUECKOTO
oOpa3oBaHus B opranuzanusx npodeccruonaibHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit GI'OC COO Kk mIaHUpYEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHONl 00pa30BaTEIIBHOM IPOrpaMMBl CPEIHETO OO0Iero o00pa3oBaHUs
u3ydeHue Tmpeamera «XuMHUS» OPUEHTUPOBAHO TaKXE€ Ha pelleHue 3ajad



BOCIIUTAHUS M COILMAJILHOTO PAa3BHTHS OOYyYaromuxcs, Ha (GOpMUPOBAHUE Y HUX
OOIIEUHTEINIEKTYaJIbHBIX YMEHHM, YMEHHM pallMOHANU3alNK y4eOHOTO Tpyla |
0000IIEHHBIX  CIOCOOOB  JICSITCIIBHOCTH, HWMCIOIIMX  MEXIUCITUTIMHAPHBIH,
HAJIMPEIMETHBINA XapaKTep.

CocTaBisomUMHA TIpeaMeTa «XUMUS» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHS
ABJISIIOTCSL  YIUIyOJN€HHbIEe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHun moaxoa0oB K 0TOOPY U CTPYKTYPHOM
OpraHu3allii COACP)KAaHUS OTHUX KYpCOB B NPOrpaMMe IO XHMHH 33 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 COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4U€HHUs MpeaMera. DTa CUCTEMa
3HAHUM TMOJy4YaeT ONpeneIEHHOE TEOPETHUECKOe OTOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIIHI 00BEM  (PaKTOIOTHUECKOTO
MaTeprana. Tak, Ha YrIyOJIEHHOM YpOBHE HW3y4YCHHs IMpeaMeTa oOecredeHa
BO3MOXKHOCTh 3HAUMUTEIBHOTO YBEIWYEHUS OOBbEMA 3HAHUA O XUMHUYECKUX
AJIEeMEHTaX U CBOMCTBAaX UX COCAWHEHUN HAa OCHOBE PACIIMPEHUS U yriayOieHUs
NIPEICTABIICHU O CTPOCHHH BEIIECTBA, XUMUYECKON CBS3U W 3aKOHOMEPHOCTSX
NIPOTEKAHMS PEaKIUi, paCCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMUYECKOW KHHETUKU
U TepmoauHamuku. W3yueHue mnepuoamueckoro 3akoHa u Ilepuogmueckoit
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX TMPEACTABICHUSIX O CTPOCHHUHM aToMa. XUMHUYECKas CBS3b
OOBSCHSETCS C TOYKH 3PEHUS YHEPTreTHICCKUX M3MEHEHUN TIpH €€ 00pa30BaHHUH U
pa3pyllieHnH, a TaKkKe ¢ TOYKH 3PEHHs] MEXaHHW3MOB e€ oOpazoBaHus. M3yueHue
TUTIOB ~ pEaKkiuid  JomonHseTcs  (GOpMHpPOBAHUEM  MPEACTABICHUH 00
ANMEKTPOXUMHUIECKUX MPOIIECCaxX M AIEKTPOIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMHUW TPH PAacCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTH
COCJIMHEHU ynemnsieTca oco0oe BHUMaHUEe BompocaM 00 AJIeKTPOHHBIX dddekrax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIni.

Ocoboe 3HaueHWE WMEEeT TO, YTO Ha COJACPKAHHE KYpPCOB XHUMHH
yrayOaE€HHOTO YPOBHS U3YyUYEHHUS JIJIs KJIACCOB OIpeAenEéHHOro npoduis (riaBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JONOJHEHHM K oOlel cucreme
NPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TIpeaMeThl. Tak, HampuMmep,
B COJICp’KaHUM MpEIMeTa JJIsl KJIACCOB XUMHUKO-(U3UYECKOro npoduis O0oJbiioe
3HaueHHuEe OYJIyT MMETh 3JEMEHTHhl y4eOHOro marepuana no oomei xumuu. [lpu
U3YYCHUH TpeIMeTa B JaHHOM CiIy4yae akIeHT OyJeT cielaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUIl B XMMHUU U B (DU3UKE: aTOMHO-
MOJICKYJIsIpHast Teopusi (MOJEKyJsipHas Teopus B (PU3MKE), 3aKOHBI COXPAHCHUS



Macchl M DHEPruH, 3aKOHbl TEPMOJMHAMHKHU, 3JIEKTPOJM3a, MPEACTABICHUS O
CTPOEHHUU BEILECTB U JPYroe.

B TO Xe BpemMsa B COIEpKAHMM NpeIMeTa Uil KJIacCOB XHMMHKO-
Ounonornyeckoro nmpoduiis OONbIIMKA yAEIbHbIA BeC OyIeT MMETh OpraHuyecKas
xumusi. B »3TOM cioydae mpenocTaBisieTCs  BO3MOXHOCTh g Oojee
OOCTOATEIBHOI'O  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBbl, B COCTaB KOTOpPOM BXOAST, K MpHUMEpPYy, TaKue
CTPYKTYPHbIE€ KOMIIOHEHTBI, KaK JUOUAbL, OENKH, YrieBOAbl, HYKJIECHHOBBIE
KUCHOTHl U Apyrue. [Ipyu 3TOM 3HaHUSA O COCTaBe M CBOMCTBAx MpeCcTaBUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM [UJIi W3YyYEHHS
CYILIHOCTH IPOIECCOB (DOTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢dopMmupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHHS
00I1eHay4YHbIX METO/0B [TIO3HAHUS U OIbITa IPAKTUYECKOr0 MPUMEHEHHUS HayUHbIX
3HaHUU H3ydYeHHe MpenMera «XHUMHs» Ha YriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C YYEOHbIMH MpEAMETaMH, BXOJAIIMMU B COCTaB
OpeIMETHbIX oOnacteil «EcTecTBEHHO-Hay4yHbIE NpeaMeThl», «Marematuka u
uHpopMaTuKa» U «Pycckuil A3bIK U IUTEpATypay.

[Ipn u3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIYyOJEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpelHero oduiero odpazoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil EepPBOCTENEHHON 3HAYUMOCTH ABJISETCS (DOPMUPOBAHHE OCHOB
HayKM XUMHUM KakK o00JIaCTU COBPEMEHHOIO €CTECTBO3HAHHUSA, MPaKTUYECKOU
NEATENbHOCTH YEJI0BEKA U OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
3TOM 3aJauyd Ha YIUIYOJIEHHOM YPOBHE M3YYEHHMsS NpeIMeTa Mpeanoaraet
peanu3aluio TaKuX LejeH, Kak:

e (opMUpOBaHME TMPEACTABICHUI: O MaTEpPUAIBHOM €IMHCTBE MUDPA,
3aKOHOMEPHOCTSIX M IT03HABAEMOCTH SIBJICHUI MPUPOJBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Benyllell poau B oOecrneyeHuun
YCTOWYMBOI'O  pa3BUTUS  YEJIOBEYECTBA: B  pEIIEHUH  Ipoliem
HKOJIOTMYECKOM, SHEPTeTUUECKON M NMUILEBOM 0€30IacHOCTH, B Pa3BUTHUU
MEAULMHBI, CO3[aHUH HOBBIX MaTE€PUAIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
00€ecreyeHnu palrMoOHAIBHOIO MPUPOAONOIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTYypbl YEJIOBEKa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CPELIE;

e OCBOCHME CHCTEMBbl 3HAHWM, JIEKAIMUX B OCHOBE XHWMHMYECKOH
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
NOHATUH, 3aKOHOB U TEOPUM XUMHUHU, COBPEMEHHBIX NPEICTABICHHUNA O
CTPOEGHMM BELIECTBA HA pPa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAaJMOJEKYJISIPHOM, O  TEPMOJMHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMHUYECKUX PEaKUuil, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JHMCICPCHBIX CUCTEMaX, 00 00IuX
HayYHBIX TIPUHIIMIIAX XUMHUECKOTO IMPOU3BOJICTBA;

e (opmHpOBaHUE y 00 yJaroImXCsl OCO3HAHHOT'O ITOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKAX 3HAHUH I OOBSICHEHUS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XUMUH, I OOBSICHCHHS |
MIPOTHO3UPOBAHUS SBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
I'PAMOTHOT'O PEIICHUS TPOOIeM, CBA3aHHBIX C XUMHEH, ITPOrHO3UPOBAHUS,
aHaJIM3a U OLICHKH C MO3UIIMI SKOJIOTHYECKOM 0€30IIaCHOCTH ITOCIIEICTBUI
OBITOBOM W TPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa, CBA3AHHOW C
XUMUYECKUM  IIPOM3BOJICTBOM, HCIIOJIb30BaHUEM U  IepepadoTKOn
BEIIICCTB;

e yriuyOJieHWEe TIPEACTABJICHWA O  HAYYHBIX  METOJax  IO3HaHUS,
HEOOXOIUMBIX [JIi TPUOOpPETEHHS] YMEHHM OpHEHTHPOBATHCS B MHUpPE
BEIIECTB U OOBICHEHUS XUMHYCCKHUX SBJICHHUH, HMMEIOIIMX MECTO B
IIPUPO/JIC, B MPAKTUICCKON JICATSIIBHOCTH M IIOBCETHEBHON KU3HHU.

B murame peammzamuy TepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOIINX
GYHKIMI 1EJIOCTHOW CHUCTEMBI CpeJHEero oOIero oOpa3oBaHUs MPU HU3YUYCHUU
npenMera «XuMHUS» Ha  yrIyOJNEHHOM  YPOBHE OCOOYIO  aKTyallbHOCTh
IPHOOPETAIOT TaKKE TEH U 3a7a91, KaK:

e BOCIHTaHHE YOCKIEHHOCTH B II0O3HABACMOCTH SIBJICHUH TPHUPOJIHI,
YBOKEHHS K TIpOIleCCY TBOpUECTBA B O0JaCTH TEOPETUYECKUX U
MPUKJIAIHBIX HCCJIEAOBAaHUM B XUMHUH, (POPMHpPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIET'0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHC MOTHBAIMM K OOYYCHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO U CAaMOBOCIIUTAaHWID  HAa  OCHOBE  YCBOCHHS
00111eUeIOBEYECKHUX IIEHHOCTEM;

e pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX M TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (opMHUpPOBaHHE Yy HHX CO3HATEIBHOTO
OTHOIIIGHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMUIO Kak
YCIIOBHIO YCTIENTHOW MPOdeCCHOHATBHONW M OOIIECTBEHHOMN JIeATETLHOCTH,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU,

e (¢opMHpOBaHHWE yYMEHHWW W HABBIKOB Pa3yMHOI'0 MPHPOOMOJIb30BAHMS,
pPa3BUTHE IKOJIOTHUECKOU KYJIbTYPHI, TPHOOPETEHHE OIbITA OOIECTBEHHO-
MOJIE3HOM PKOJIOTHYECKOMN JIEITCIbHOCTH.

BocnuraTenpHplil MOTEHIIMAN y4eOHOrO MpeaMera «XHUMHS» peaTu3yercs

qyepes:
® YCTaHOBJICHHE IOBEPUTEIHHBIX OTHOIIICHUN MEXIY YIUTEIIEM U YICHUKAMH,
CITOCOOCTBYIONIUX TO3WTUBHOMY BOCTIPHATHIO YYaIllUMHUCS TPEOOBAHHHU H



npocbk0 y4HTesNs, MPUBJICUEHUIO MX BHUMAHUA K OOCYKJaeMOH Ha ypoke
UH(pOpMAIUH, aKTUBU3ALUU X TTO3HABATEIBLHOM e TEIbHOCTH;

® TMOOYXJCHUE WIKOJBHUKOB COOJIIOJAaTh HAa YPOKE OOIIETPUHSATHIE HOPMBI
NOBEACHMSI, TTpaBuia OOLIEHUS CO CTApIIUMHU (YUUTEIAMH) U CBEPCTHUKAMU
(LIKOJIBHUKAMHM ), IPUHLHUITBl Y4€OHOW JUCIUILIMHBI U CAMOOpPTaHU3aIlUH;

® [pUBJICUYCHHE BHUMAHUS IIKOJbHUKOB K IIEHHOCTHOMY acCHeKTy M3y4aeMbIX
Ha ypOKax SIBJICHHUH, OpraHuzanusi UX padOThl C MOJy4aeMOW Ha YpOKe
COLIMANbHO 3HAYMMOW MHpOpMaLUell — MHUIMHPOBAHHE €€ OOCYXKIACHHS,
BBICKA3bIBAaHUS YYallUMUCS CBOEr0 MHEHMsI 10 €€ IOBOAY, BBIPAOOTKU
CBOEr0 K HEH OTHOILLICHMS,

® UCIOJb30BAaHUE BOCHHUTATEIbHBIX BO3MOXKHOCTEM COAEpX aHUS yueOHOTro
npeiMeTa uepe3 JEeMOHCTpAlMi0 JIeTAM IPUMEPOB OTBETCTBEHHOTO,
IPaKJAHCKOTO MOBEACHUS, MIPOSIBJICHUSI YEJI0BEKOII0OMS U
100pOCEepICUHOCTH, Yepe3 MOI00pP COOTBETCTBYIOUIUX TEKCTOB ISl YTCHMS,
NpOOJIEMHBIX CUTYalUi 7151 OOCYKJIEHUS B KJacce;

® [PUMEHEHHWE Ha YPOKE UHTEPAKTUBHBIX (opM padOTHl  yyalIUXCA:
WHTEJUIEKTYaIbHBIX WIP, CTUMYJHPYIOIIUX MO3HABATENbHYI0 MOTHBALUIO
IIKOJIbHUKOB; JUCKYCCHM, KOTOpBIE JAalOT y4YalllUMCS BO3MOKHOCTH
IPUOOPECTH OMBIT BEEHUSI KOHCTPYKTHUBHOI'O JIMAJIOra; TPYNIOBOM padbOThI
Wik paboThl B Mapax, KOTOPbI€ y4yaT MIKOJbHUKOB KOMaHJIHOM padore u
B3aUMOJICHCTBHIO C IPYTUMH JE€TbMU;
WHULIMMPOBAHUE W MONJEPKKA  HCCIECNOBATEIIBCKOM  JESITEIBbHOCTH

IIKOJIbHUKOB B paMKax pealiu3alldd UMU WHIUBHIYAIBHBIX M TPYMIOBBIX
UCCJIEIOBATEIbCKUX TIPOEKTOB, YTO JAaCT IIKOJbHUKAM BO3MOKHOCTh
NPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PENICHUS] TEOPETUIECKON TTPOOIIEMBI,
HaBBIK TEHEPHPOBAaHUA W OQOPMIICHUS COOCTBEHHBIX HJCH, HAaBBIK
YBOKHUTEIHHOTO OTHOIICHUSA K YYXXUM HIesM, O(GOpMIIEHHBIM B paboTax
JIpPYTUX HCCIENOBaTeNCH, HABBIK MYOJIMYHOrO BBICTYIUICHUS  TEpeN
ayJUTOPUECH, apTYMEHTHPOBAHUS U OTCTAWBAHUS CBOEH TOUKH 3PCHHS.

OO6miee 9uCIIO 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YUCHUSI XUMHUH Ha YTITyOJICHHOM

YpOBHE CcpeliHero oodmiero oopaszoBanus, coctapiser 201 gac: B 10 kmacce — 102

yaca (3 gaca B Heneno), B 11 kitacce — 99 vacoB (3 yaca B HezIeIno).

Ha ypokax ucnonb3yercst obopynoBanue mnearpa «Todka pocray



COILEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMHUM.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BasieHTHbIE BO3MOXXHOCTM aToMma YIJIEpOJa. XHMMHUYECKas CBS3b B
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. M3omepusi. Bunbl wu3omepuu: CTpyKTypHas, HNpPOCTPAHCTBEHHAS.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpencraBienne o kiaccupukalMu OpraHudeckux BemecTB. [loHsTHe O
bynkuronanbHo rpymnmne. ['omonorus. ['omonornyeckue psapl. CucreMaruyeckast
HOMeHKIaTypa opranndeckux coenuHeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS
OTJIENIbHBIX MIPEACTAaBUTEICH.

OcobenHocTu U kiaccuukaius OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHS] BEHIECTB M HX NPEBpalICHUN:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, OIBITHI MO0 MPEBPAIICHUI0O OPraHUYECKUX BEIIECTB MPHU HArpEeBaHUU
(mnaBieHue, OOYIIMBaHHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYI
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

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



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

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

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

AusnikeHbl. ["'oMoOJIOTHYECKHUI psii aJIKEHOB, 001Ias (opmysia, HOMEHKIIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYl alKEeHOB, SP’-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoja, 6- U m-cBA3u. CTpyKTypHas
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @DU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMHU MPUCOCAUHEHHUS, 3aAMELICHUS B O-TIOJIOKEHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
kymynuposanuvie). OCOOCHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMHUECKHX CBOMCTB
CONPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenuuenune. Ilommumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psj alkuHOB, 001as ¢popMyina, HOMEHKIATypa U
U30MepUsl. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHWHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneil yriepona. dusmyeckue CBOWCTBA AJIKUHOB.
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 yriieBogaopoasl (apensl). ['omonorumyeckuid psii apeHOB,
oOmrast popMyina, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJEKyNbl OeH3oma. DuU3MYECKHe CBOIICTBA apeHOB. XUMUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha TMPUMEpPE aJKUIbHBIX pPaJUKaloB, KapOOKCHUIHHOH,
TUAPOKCUIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHoCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepuzanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOJIOB.

[Tpupoansiii ra3. [lomytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslil yronp u npoayKkTsl ero nepepadorku. CnocoObl nepepaboTku HePTH:



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

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCaMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelIeHusT TajJoreHa Ha TUIPOKCOTPYINY, HUTPOrPYINNy, I[MAHOTPYIIILY,
aMmuHorpymnmy. JleiicTBue Ha TrajJOreHNpOU3BOJHBIE BOJHOIO W CHUPTOBOrO
pactBopa mI€noyu. BzauMopeicTBHe QUranoreHajJKaHOB C MAarHHUEM M IIMHKOM.
[Tonstue 0 METaJITIOOPTaHUYECKUX COCTMHEHUSX. Hcnons3oBanue
raJOreHIIPOU3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHHKE W TPU CHHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHs] BEIIECTB M HX NpEeBpallCHUN:
u3y4yeHrue (PU3MUYECKUX CBOUCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IUYHBIX KiIaccoB (oOeciBedyuBaHWE OpPOMHOW WU
WOHOW BOJIbI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOICHCTBUE all€TUJIIEHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApyKeHUE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3Y4YeHHE €ro CBOMCTB, O3HaKomuieHHe c¢ KosuiekiusiMu «Hedtb» u «Yromby, c
oOpasllaMl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U raJOT €HIPOU3BOAHBIX YIIE€BOAOPOIOB.

Kucsopoaconep:kanue oprannyeckue coelMHeHHS.

[Ipenenvubie omHOaTOMHBIE chUpThl. CTpoeHue MoJekyn (Ha mpuMmepe
MEeTaHoJla M dTaHona). ['omonorumueckuit psm, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa ©  kiaccupukanua. Dusznueckue CBONCTBA  IPEAENIbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHbie CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XWMHUYECKHE CBOWCTBA: pEAaKUUMHU 3aMEIICHUs, Jeruaparaluuu, OKHUCJIEHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMU U  HEOPraHMYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONMYy4YEHUsT M TMPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢upsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HU3UUECKUX U
XUMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTBl — OSTUJIIEHIVIMKONb WU TIULEpUH. DU3NUECKUE H
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMEIICHUS, B3aUMOJIENCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE
criupthl. [IpencraBienue o mMexaHuU3ME peakiuil HYKICO(QUIBHOrO 3aMElleHUSI.
HeiictBue Ha opraHuzM 4enoBeka. CrnocoObl TMOMy4YyeHUssT W TPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

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



cBorictB (enosa. KauectBeHHble peakumuu Ha (eHon. TokcuyHOCTh (eHoa.
CrniocoObl monydenust v npuMenenue penona. denonpopmManbaeruinas cMoa.

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

OIHOOCHOBHBIE TMpe/eIbHbIe KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIaTypa. Puznueckue cBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXKITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
OcoOEHHOCTH CBONCTB MYypaBbUHOM KHUCHOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHOroodpasue kapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CTEapUHOBAas, MaJIbMUTHHOBAS, OJEUHOBAs, .JUHOJEBAS,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCJION M 1IesI09HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX 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). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusndeckue CBOMCTBA U HaxoxkaeHHe B npupoae. DoTocuHTes.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTHEM CHUPTOBBIX U aJIbIETUIHON
TPy, CIOUPTOBOE M MOJOUYHOKHCIOE OpokeHue. [IpumeHeHue TIIIOKO3BI, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakto3a. BoccTaHaBiuBarolive U HEBOCCTAHABIMBAIONIME AUcaxapuabl. ['uaponns
nucaxapunos. Haxoxaenue B npupojne u npuMmeHnenue. [lonucaxapuapl: kpaxmain,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HEeUIt0I03bl.  PU3MUECKUME CBOMCTBA Kpaxmana M LEJUI0I03bl. XHUMHUYECKHUE
CBOMCTBA KpaxMalla: THAPOJINA3, KAYECTBEHHAs] pEaKkuus C HMOAOM. XHMHUYECKHE
CBOMCTBA IEJUTIOJIO3BI: TUAPOU3, MoTydeHrue 3(pupoB 1emtono3sl. [lousTue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHPTA B AJIBJIETH]l HA PACKAIIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kajivsi (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEpPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeTUAbl (C THIAPOKCUIOM
muammuncepebpa(l) u  rugpokcuaom  menu(ll)), peakuus ramiepuHa ¢
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
denomnbr», «KapooHoBbIe KUCTOTHI. CIOXKHBIE YPUPHD.

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
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aln(PaTMueCKNX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHCTBUE MNEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTE]Ib aMUHOB apomaTudeckoro psana. CrTpoeHue
aHuiauHa. B3anMHOeE BiMsIHUE TPYIN aTOMOB B MOJIeKyJsie aHuianHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4YeHHs] M TpUMeHeHue anudparuyeckux amMuHOB. [lonmyuyeHue aHwiIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepud. OTAeNbHbIE TPEACTABUTENN Ol
AMUHOKHUCJIOT: TJIMIMH, ajaHuH. @Ou3nuecKkue CBOWCTBA aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHU, peaKIys TMOJUKOHICHCAINA, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku xak mnpupomneie monumephl. [lepBuuHasi, BTOpUYHAs U TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOHCTBAa OENKOB: TUAPOJIH3, JCHATYpAaLMs,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCMEPUMEHTAIbHBIE METOJbl W3YUEHHS] BEIIECTB U HX NPEBpallCHUN:
pacTBopeHHe O€lIKOB B BOJE, JIeHATypalus OENKOB MPU HArpeBaHWU, IIBETHBIE
peakuuu Ha O€NKH, pelIeHHue OKCIEPUMEHTAJIbHBIX 3aJad 10 TeMaM
«A30TcoaepKalue OpPraHUYECKUE  COCIUHEHHS» U «Pacrno3HaBaHue
OPTraHUYECKUX COCAUHECHUIN.

BricokoMoieKyIsIpHbIE COCUHEHMS .

OCHOBHbBIE TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSI MOJICKYIIsSIpHAs



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

[Tonmumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
NOJIMBUHUIIXJIOPU, TOJHUCTUPOJ, MOJIUMETUIMETaKpUiIaT, MOJUKApOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

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

BonokHna: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), HICKYCCTBEHHBIE (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 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKoB, pEIlEHHE ODKCIEePUMEHTANIbHBIX 3aJau 1o Teme «Pacro3HaBanue
MJIaCTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MosekynsipHOH (QOpMyIlibl OpPraHUYeCKOro COEIMHEHHUS IO
MAacCOBBIM  JIOJIIM JJIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HaxXOXJEHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs Mo Macce (00BEMY)
MPOJIYKTOB CTOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOMYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHMYECKOrOo BEIIECTBA HA OCHOBE €ro XMMHYECKHX CBOWCTB WM CIIOCOOOB
MOJIYYEHHUSI, OMpPEACIICHUE JOJU BBIXOJa MPOAYKTa PEAKIUU OT TEOPETUUECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

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

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

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
SHEPTreTUYECKUA YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBa, (DU3WYECKUE BEIUYUHBI, €IUHUIBI H3MEPEHUs, CKOPOCTh, SHEPrus,
Mmacca.

buomorus: kmerka, opraHu3M, JKocucTema, Owocdepa, Meradbou3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



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

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

TexHomorusi: mNHIEBBIE TPOMYKTH, OCHOBBI PAIMOHAIBHOTO TIMTaHMUS,
MOTOIIINE CPEICTBA, MaTEPHAIIBI M3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

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

[Tepuonnueckuit 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX AJIEMEHTOB
J.N. MenneneeBa. CBsi3b mepuoanuecKoro 3akoHa u llepuoauueckoil 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.

XuMudeckash CBs3b. BHAbl XUMHWYECKONH CBSI3M: KOBaJICHTHasl, HOHHAas,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEpPrus U JiuHa cBA3U. [[oIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJleHTHOW CBs3u. KpaTHele cBsa3u. BomgoponHas CBA3b.
MexXMOoneKysIpHbIE B3aUMOJICUCTBUS.

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

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

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  THImbl
KPUCTAINTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHbix cucremax. Mictuaueie pactBopsl. lIpencraBinenue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas JI0JI1 BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHLEHTpauus. HacellienHsie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



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 MPEBpPAIICHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie d3POEKThl XUMUYECKUX PEaKIU.
TepmoxuMuyeckre 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 [larense.

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.
Okucnutenb W BOCCTaHOBUTENb. [Iporecchl OKHCIEHHST M BOCCTAHOBIICHHUS.
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 HWHJIAMKATOPOB, M3YYEHUE BIIMSHUSA Pa3TUIHBIX
(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. 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
XUMUYECKUE CBOWCTBA. ['amoreHoBogopoAbl. BaxkHeline KUCIOpOACOAEpKaIINE
COEJIMHEHUS TaJoreHoB. JlabopaTopHble U MPOMBIIICHHBIE CIIOCOOBI MOYYESHHS
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
cepri(VI). CepHucras m cepHas KHCIOTHI M uUX coilid. OCOOEHHOCTH CBOMCTB
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.

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

VYraepon, HaxoXIeHWE B OpuUpoje. AJUIOTPOIHbIE MOAUdUKAIIK.
duznyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcun yriepona(ll), oxkcun 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 coequHeHu. CTEKs10, ero nojydeHue, BUIbl CTEKIIA.

[Tonoxxenne MeraiioB B Ilepuogndeckoid cUCTEME XUMHUYECKHUX DJIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
dusnueckue cBoicTBa MeTaioB. [IpuMeHeHWe MeTaluioB B OBITY W TEXHUKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMHUYECKUN psJl  HampsbkeHud  meTtaiwioB.  OOmue  crocoObl
MOJIyYEHUS METaJJIOB: TUAPOMETAILTYPIus, MUPOMETAJTYPrusi,
anektpomeramnyprus. Ilonarue o koppos3un metamioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

O6mras xapakrepuctuka metamioB |A-rpynmnel [lepuonnueckoid cucTEMBI
XUMUYECKUX DJJIEeMEHTOB. Hatpuii wu kanwmii: momydeHue, GU3NMYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mias xapakrepuctuka meraioB |IA-rpynmer I[leprogudyeckoit cucTemsl
XUMUYECKUX OAJIEMEHTOB. Maruuii W KaJblMidi: TONy4eHHe, (U3HUYECKHEe U
XUMUYECKUE CBOMCTBAa, NMPUMEHEHHWE MPOCTHIX BEUIECTB M HUX COEIUHEHH.
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  xapakTepucThuka MeTauioB 1o0ouHbIX 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 CBOMCTRA. [lonyueHne u npuMeHeHrne Xxpoma.

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

du3nuecKue U XUMHUYECKHE CBOMCTBA JKelie3a 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, (uU3MUYECKME U XHUMHUYECKHE CBOHCTBA. AMQOTEpHbIE
CBOWMCTBA OKCHJIa U THUJIPOKCH]IA [IMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [I[puMenenue
IIMHKA U €T0 COCTMHEHUIL.

OKCIEpUMEHTAIbHBIE METOJbI W3YUCHHS BEIIECTB W HX IIPEBpallcHUM:
u3ydeHre oO0pa3lloB HEMETaJUIOB, rOpeHue cepwl, gocdopa, xene3a, MarHus B
KHCIIOpPOJIe, H3y4Y€HUE KoJUleKIuu «MeTalibl U CIUIaBbl», B3aUMOJICWCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOXKHO UCIOJIL30BaHUE
BUJIEOMATEpPUATIOB), B3aMMOJICHCTBHE IIMHKA M JKejie3a C PacTBOPaMM KHUCJIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATHOH BOAOPOA
U KaTUOHBI METAaJUIOB, B3aUMOJAEHUCTBUE THUAPOKCUIOB ATIOMUHUSA M IMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pEelIeHrEe SKCIEPUMEHTANBHBIX 3a/lad 10 TeMaM
«l"amorensl», «Cepa u €€ coenuHeHUs», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYII», «MeTanibl TOOOYHBIX MOATPYIII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [lonsatue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUOMNBI OpraHu3aluu XUMHUYECKOr0 IPOU3BOACTBA. [IpoMblIlLieHHbIE
CIOCOOBI MOTYYEHHUST BAKHEUITUX BEIIECTB (HAa MpUMeEpe NMPOM3BOJICTBA aMMHAKA,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIIIeHHBIE CITOCOOBI MOMYYEHUSI METAVIOB U
CIUIaBOB. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpElbl U €ro MOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumuss © 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. lIpaBuna
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



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

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

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

XuUMHS B CENTbCKOM X03siicTBE. OpraHuecKue U MUHEpaJIbHbIE YI00pECHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUaibl, KPaCKH, CTEKJIO0, KEepaMHKA.
Marepuansl ais anekTpoHukd. HaHoTexHonoruu.

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJNMYECTBA BEIIECTBA) NPOJAYKTOB 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 [JOJA W MOJSPHOMN
KOHIICHTpAllMM BEIIECTBA B PACTBOPE, MOJM BbIXOJA IPOAYKTAa PEAKUUHU 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 U MOHATHHI, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LUKJIA.

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

®dusuKa: Marepusi, MHUKPOMHUP, MAKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSIHHE BEIISCTBA, HJICAIBHBIA Ta3,
bu3nYecKre BETUYUHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, YHEPTHUSI, 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, IPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHUAJIOB, OJCKTPOHHAA
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 M MPABOIOPSJIKY;

MPEJACTABICHUS] O COLMAIBbHBIX HOPMax M MpaBUJIaX MEKIUYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

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

CITIOCOOHOCTH TOHMMAaTh M TPHWHUMATh MOTHUBBI, HAaMEPCHHS, JIOTUKY H
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

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

YBOXEHHUSI K TPOIECCY TBOPUYECTBA B OOJACTH TEOPHH W TMPAKTHYECKOTO
MPUIOKEHUSI XWMHUH, OCO3HAHUSI TOTO, 4YTO JaHHbIE HAYKHM €CTh pE3yJIbTar
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca U II03HABATEIIbHBIX MOTHBOB B IMOJYYEHUU M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEIOBBIX JTOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

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

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHIIEH C
NO3ULMI HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) popMUpPOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEN 370poBOro U 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOmroeHuss mpaBui O€30MacHOro0 OOpalleHusi C BEIIECTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOM AESATEIHHOCTH;

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

OCO3HAHMS TOCHEACTBUN W HENPUSATUS BPEAHBIX NPHUBBIYEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€0OHO-HCCIIE0BAaTEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHMX BHJAX
NeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHWH MPAKTUYECKUX 3a/ad
COIMAIbHOM HAIMPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO MPOPECCUuil pa3iIudyHOro poja, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBHUIYaJIbHOW TpPaeKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peanu3ald COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 1E€JI€CO00PA3HOr0 OTHOUIEHUS K MPUPOJIE€ KaK HCTOYHUKY
CYILIECTBOBAHMSI JKU3HU Ha 3eMIIE;

NOHMMaHUs TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEibl;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHIXKCHUM XUMHH IS
pelIeHus] BOMPOCOB PallMOHAIBHOTO MPUPOIOTIOIb30BAHUS;

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

HAJINYUS Pa3BUTOr0 3KOJOTHYECKOTO MBIIUIEHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEeSITeIIbHOCTH AKOJIOTUYECKOU HaMpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMH B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHOM M COLUAJIBbHOU
NpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO TMPOTUBOCTOSTH HUICOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUA
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CHenuUKA XUMHH KakK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHWUU IIETOCTHOTO
NpeACTaBICHUsS 00 OKPYKAIOIIEM MHUpE Kak O €IUHCTBE MPUPOJbI U UYEIOBEKA, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NPoOJeM COXpaHCHUS
IIPUPOAHOTO PABHOBECHS,

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

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTU: TOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh
noJiydyaeMble 3HaHUS IS aHAIU3a U OOBSICHEHUS SIBJICHUNM OKPYKAIOIIEero Myupa u
MPOUCXOAIINX B HEM U3MEHEHHUH, yMEHUS JIeJlaTh 00OCHOBAHHBIC 3aKTIOUCHHS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONUXCS JaHHBIX C IMEThI0 TOJYYCHUS
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
caM0o00pa30BaHUI0, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUW MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMU;

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



METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHSI MTPOTPAaMMBI TI0 XMMHUH Ha YPOBHE
cpeaHero oo1iero 00pa3oBaHUs BKIIIOYAIOT:

3HaYuMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOIIUXCS
MEXTUCIIUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAyYHbIC MOHSTHUS, OTPAXKAIOUIUE
IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpAa W CHENU(UKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, SHEPTHsI, SBJICHUE,
npoIiecc, cucTeMa, HaydHbli (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEAOBaHNE, HAOTIOIEHNE, N3MEPEHNE, IKCIIEPUMEHT U IPYTUE);

YHUBEPCAIbHBIC Y4eOHbIE NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

peryJsaTUBHEIC), o0ecreunBaroIIme dbopmupoBaHue G YHKIIMOHAIBHOM
TPaMOTHOCTH U COIMATILHOW KOMITETEHITH 00YJarOIIHXCs;
CIIOCOOHOCTH OO0 yJarOIIIXCS WCITIOJIb30BaTh OCBOCHHBIE

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

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJIATUBHBIMHU
IEUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOrHYeCKHUE TeHCTBUS:

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

OMpENENsATh LEeNU JACSTEIbHOCTH, 3ajlaBasi MmapaMmeTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIHLHOCTH C TOCTaBIECHHBIMHU LIEIISIMHU;

UCIIOJIb30BaTh IMPU OCBOCHMHM 3HAHUM MPUEMBI JIOTUUECKOTO MBILIIJICHUS
BBIJICJISITh XapaKTEPHbIE MPU3HAKU TMOHATHUH M YCTAHABJIMBATh UX B3aHMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACNbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAaHMS W KPUTEPUU I KJacCU(PHUKAIMU BEIIECTB H
XUMHYECKUX PEaKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PacCyXACHHUS (MHIYKTUBHBIC, JI€NYKTHUBHBIE, TIO
AQHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3AKIIFOUCHUS;

MPUMEHSATH B MPOIECCE MO3HAHMS HCIOJIb3YEeMbIe B XUMHH CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, ITPEOOPa30BHIBATE MOJICIIBHBIC TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakMM — TMPU PEHICHUW YYEOHBIX TO3HABATENBHBIX M IMPAKTHYCCKUX 3aj1ad,
NPUMEHSITh Ha3BaHHBIC MOJIENIbHBIE MPECTABICHUS I BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOrO MO3HAHMUS BEIIECTB U XUMHYECKUX
peaKIui;

dbopMynHpOBaTh 1IETU U 33]1a4l UCCIIECIOBAHUS, UCIIONIH30BATh MTOCTABICHHBIC
U CaMOCTOSTENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KadyecTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIQJICTh HAaBBIKAMH CaMOCTOSTEIHHOTO IUJIAHUPOBAHHMS U TPOBEACHUS
YUYEHUYECKHX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENIbHO IPOTrHO3UPOBAaTh €ro pe3ynbrar, (HpopmMyaupoBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOICIIAHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM MCCIEIOBATEIbCKOM U MPOEKTHOM
JESATENbHOCTH, MPOSIBISTH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOWCKY METOJIOB pEIICHHs TPAKTUYECKUX 3a]lad, NPUMEHEHHUIO Pa3TuYHBIX
METOJI0B MTO3HAHUS.

3) pa6ora c nundopmaunueii:

OPUEHTUPOBATHCS B PANTMYHBIX HCTOYHHMKAX HWHPOpMauu (HAy4YHO-
NOMyJIsipHAasl JIUTEpaTypa XHUMHYECKOTO COJACpI)KAHUs, CIPaBOYHBIE MOCOOUS,
pecypcbl MHTEpHeTa), aHaau3upoBaTh MH()OPMALMIO Pa3IMYHBIX BUAOB U (OpM
peaCTaBIeHUs, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUYUBOCTb;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOJBI MPU TOUCKE U
orObope wHPOpMANHMK, HEOOXOMMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX TTOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON WHGOpMAIMe: TPUMEHSITh MEXIpeaMeTHbie ((hu3udeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCITIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKaeMOM TEMbI B XOJI€ IMaIora u/uiu
JUCKYCCHUH, BBICKA3bIBATh HJI€U, ((OPMYIUPOBATH CBOU MPEMIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHUS NPEJI0KEHHON 3a/1a4y;

BBICTYIIaTh C IIPE3CHTALIMEH PE3YJbTATOB MO3HABATEIBHOM JESITEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO UIIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIIIOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, Pean3alni y4eOHOro MpoeKTa, U (hOpMYJIHPOBATH BHIBOBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXJIeHUsI 1 00MEHAa MHCHHSMU.

PeryisiTuBHBbIC YHHBeEpCaJbHbIe YUeOHbIE 1eliCTBUA:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK ITO3HABATEIIbHYIO
NESTENbHOCTh, ONpeaenss €€ Lelu W 3aJaud, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe[ylaraéMblii aJropuT™M JEHCTBUH MpH
BBINIOJITHEHUM YYE€OHBIX M UCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIN crmoco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKHUX PEAKIIHIX;

OCYILECTBJISITh CAMOKOHTPOJIb JIESITENBHOCTH HA OCHOBE cCamMoOaHaiau3a H
CaMOOLICHKH.

NPEJMETHBIE PE3YJIBTATBI

[IpeamerHble pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 XUMUU HA yriayO0nEéHHOM
YPOBHE Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUs BKIIOYAIOT CIEHU(UIECKUE
JUTsl y4eOHOro npeameTa « X UMHUs» Hay4YHble 3HAHMSI, YMEHUS U CIIOCOObI AEMCTBUI
0 OCBOCHHIO, MHTEPIIPETAIlM U MPeoOpa30BaHUIO 3HAHUM, BUIIbI JEATEILHOCTH
M0 TIOJYYEHUIO HOBOT'O 3HAHMS M MPUMEHEHUIO 3HAHWUW B Pa3JIMYHBIX YYEOHBIX
CUTYallUsIX, a TAKXKE B PEATbHBIX JKU3HEHHBIX CUTYyallUsIX, CBI3aHHBIX ¢ XUMuen. B
nporpaMMe IO XUMHUH TNPEIMETHBIE PE3YNbTAaThl IPEACTABICHBI 10 ToAam
U3Yy4YCHMUS.

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XuUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTb MPEACTABICHUN: O MECTE€ M 3HAUYCHUU OPTaHUYECKOU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pojiu B 00ECIEYEHUU YCTOWYUBOTO
Pa3BUTHS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKON, SHEPTEeTHUECKONU U



MUIIEBOM O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpHaJIOB,
HOBBIX HCTOYHHUKOB SHEpIruy, B oOecreueHn palMOHAILHOT O
PUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUHM MHPOBO33PCHHUSI M OOIIEH KYIbTYpHI
YEeJIOBEKa, a TaKXe OHKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO ¥ IPUPOIHOM CPEJIE;

BJIAJICHUE  CUCTEMOW  XHMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIye MOHATUS — XUMUUECKHUIM 3JIEMEHT, aTOM, PO U dJICKTPOHHAs
o0Ooyouka aroma, S-, P-, d-aToMHBIC OpOWMTAIM, OCHOBHOE W BO3OYXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIMsl AaTOMHBIX OpOUTalel, HWOH, MOJeKyJa,
BAJICHTHOCTb, JICKTPOOTPHUIIATEILHOCTD, CTEIIEHh OKUCICHMS, XUMUYECKasi CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIA CKelleT, (YHKIIMOHAIbHAS
Tpylna, pajaudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOIOPOIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OPraHWYEeCKUE COCAUHEHHS, MOHOMEp, IMOJHUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuognueckuit 3akoH J[. WM. MenzgeneeBa, Teopusi CTPOEHHUS OPraHUYECKUX
BelecTB A. M. bytiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpallieHusT JHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHUS, JICKAIIUE B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH; MPEACTABICHUS
0 MEXaHU3MaX XUMHYECKUX PpEaAKIHM, TEPMOIMHAMUYECKHUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUs, O B3aUMHOM BIIUSIHUW aTOMOB U TPYIII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30oMepHbIid 3 dexThl, opueHTtanTsl | u Il pona);
(aKTOJIOTMYECKHUE CBEJCHUSI O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH M OE€30MacCHOM
WCITOJIb30BAaHUN BaKHEHITUX OPraHUYECKHUX BEIISCTB B OBITY M IPaKTHYCCKOMU
NEATENTbHOCTA  Y€JIOBEKa, OOIMMX  HAayYHbIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA (Ha MpUMEpPE MPOU3BOACTBA METAHOJIA, ITepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTEpPHbIC MPHU3HAKW TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIH30BaTh COOTBETCTBYIOIINE MOHSATHUS MPHU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOopMHUPOBAHHOCTh YMEHUM:

MCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JJIsl COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX M CKEIETHBIX) (hOPMYIT OPTraHUICCKUX
BEIIECTB;

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



W3rOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JIS WILTFOCTPAIlUU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUI: yCTAHABIMBATH MPUHAJICKHOCTh H3YyUYECHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOMN
Homenkinarype (IUPAC) u mpuBoAWTh TpUBUAIbHBIE HA3BaHUS [JISI OTICIBbHBIX
peACTaBUTENIC OPraHMYECKUX BEUIECTB (3TWIIEH, alleTHIEH, TONYOJ], TIIUIEPHH,
STUJICHTJIMKONb, (PeHoJ, QopMalibAerul, areTadblerui, aieToH, MypaBbUHAas
KHCJIOTA, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICMHOBAs, MAJTbMUTUHOBASI KUCJIOTHI,
[JIMIIWH, aJaHWH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XIJIOPOMPEH,
CTUPOJI U IPYyTHUE);

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

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranuuyeckux Beniects A. M. bytiepoBa mis1 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKre M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJKAHOB, LIUKJIOAIKAHOB, AJIKEHOB, aJKa/IUEHOB,
QJKWHOB, apOMAaTHUYECKUX YTJIEBOAOPONIOB, CIUPTOB, albJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHHOKHUCIIOT, O€NKOB, YIJIEBOAOB (MOHO-, M- U TMOJIHCAXapuJioB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKAY  HUMHU  ypaBHEHHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUi C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSIUHEHUM OT
KpPaTHOCTH U TUIIa KOBAJIEHTHOM CBSA3M (G- U T-CBSI3H), B3AUMHOI'O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
CeIpbsi  (He(dTh, NPUPOAHBIM Ta3, Yroib), CHOCOOBI €ro mnepepaboTKu U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMOH 3HAHMA O €CTeCTBEHHO-HAaYYHBIX
MeToAaxX IMO3HaHUsI — HAOIIOJACHUHU, U3MEPEHUH, MOJECIUPOBAHUU, YKCIIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHbBIE orepanun
MBICIIUTEIFHON JIESITEIbHOCTH — aHalWu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3AIINIO, BBISIBJICHUE NMPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIS M3y4YCHUS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHI;

c(hOopMHUPOBAHHOCTh YMEHHI: BBISBIIATh B3aUMOCBSI3b XUMHYCCKUX 3HAHUU C
MOHSTHSIMA W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MAaTepUaJbHOTO EIWHCTBA MHpA,
UCITOJIH30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKON XUMHH ISl OOBSCHEHHS U
IIPOTHO3UPOBAHUS SBJIICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO IPUPOIY;

c(OPMHPOBAHHOCTh YMEHHH: TPOBOJAUTH PACUETHI 10 XUMHUYECKHM
dbopMynaM ¥ ypaBHCHHSIM XHMHUYECKUX PEAKIMI C MCIOIb30BAaHUEM (HU3HUCCKUX
BeanunH (Macca, O0OBEM Ta30B, KOJHWYECTBO BEIIECTBA), XapaKTEPH3YIOUIUX
BEI[ECTBA C KOJMYCCTBEHHOM CTOPOHBI: PAacuéThl MO HAXOXKICHHUIO XHMHUYECKOMN
(GbopMyIBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKHUX D3JIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATM3UPOBATh M OIICHUBATH
C TIIO3HWIMH DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJICIACTBHS  OBITOBOM H
MPOU3BOJICTBEHHON JEATEILHOCTA UEJIOBEKAa, CBA3aHHOW C MepepadoTKOU
BEII[ECTB, UCIIOJIL30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX peIleHUuN
Ipo0JIeM B CUTYAITUAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TUTAHUPOBATh M TPOBOIHTH
XUMHUYECKUN OJKCIEpUMEHT (TIONyYCHHE W W3YyYCHHE CBOWCTB OPTraHMYECKHUX
BEII[ECTB, KA4YECTBEHHBIC PEAKIMU YIJEBOJOPOJOB Pa3IMYHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX
3aad MO PACIO3HABAHUIO OPTaHWYECKHUX BEIIECTB) C COOJFOACHHEM IPaBUI
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M J1a0OpaToOpHBIM 000pYJOBaHUEM,
dbopmynupoBaTh 11€7b HUCCJIEAOBAHUS, TPEACTaBIAThH B pa3IuyHON ¢opme
pPe3yIbTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh U OIICHUBATH X JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JIr0/1aTh MpaBUiia SKOJIOTMYECKH 11€71eCO00pa3HOro MOBEICHUS B OBITY U
TPYIOBOU JEATEILHOCTH B IENISIX COXPAaHEHHUs CBOETO 37I0POBbs, OKpYXKaroIen
IPUPOTHON CPEMBI U JOCTHKEHUS €€ yCTOWIMBOTO PA3BUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEUCTBHS Ha JKHUBBIC OPTaHU3MBI
OTpeIeNIEHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMbica nokazarens [1/1K;

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

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEICHANPABICHHBI TONCK
XUMHUYECKOW MH(OpPMAIIMK B PA3JIMYHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JuTEepaTypa, CpeacTBa MaccoBor mHbopmanun, UHTepHET U Ipyrue), KpUTHIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHHUs Kypca «OOmias M HeopraHuveckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHMU MOPUPOIbI, O MECTE€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJii B 00ECNEeYeHUH YCTONYMBOTO
pPa3BUTHS, B PEIICHUH MPOOJIEM DKOJOTUYECKON, SHEPTeTHUECKOW W THIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
UCTOYHUKOB DHEPrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOINOIL30BAHUS, B
dbopMUpPOBAaHUM MHPOBO33pEHUS U OOIIEH KyJIbTypbl 4YEJIOBEKa, a TakxKe
AKOJIOTUYECKA OOOCHOBAHHOT'O OTHOIICHHSI K CBOEMY 3J0POBBIO M TPUPOITHOU
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHMM, KOTOpas  BKIJIIOYAET:
OCHOBOMOJIAralIINe MOHATUS — XUMUYECKHIl DJIIEMEHT, aToM, SApO aTroma,
U30TOIIBI, AJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOHTAIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHUA AaTOMa, TUOpUIM3alMs aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHCIICHMUS,
XUMUYECKasi CBA3b (KOBAaJICHTHAsl, MOHHAS, METa/NIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKAass PEIETKA, XUMHUYECKasl peaklusi, pacTBOpP, SJICKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJEKTPOJIUTHYECKAS JUCCOLMALMS, CTENEHb JUCCOLUAIUH,
BOJIOPOJIHBIN  MOKa3aTelb, OKHUCIHUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(P(dEKT
XUMHYECKOW PEAKLNH, CKOPOCTh XUMHUUECKOW PEaKLIUU, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUsl IEKTPOJIUTHUYECKON ITUCCOLMUAIINM, TEPUOIHMYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHECHUS U
NPEBPALICHUS SHEPTUU MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUUN SI3BIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUWA, JIeKAIIME B OCHOBE MOHUMAHUSA
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHYECKMX  SIBJICHUW,; COBPEMEHHBIC
NPEACTABICHNUA O CTPOEHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJEKYJSPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHUA O MEXaHU3MaX XUMHYECKHUX
peaKkuuii, TEPMOAMHAMUYECKUX M  KHHETUYECKHUX 3aKOHOMEPHOCTSX  MX
IPOTEKAaHUsI, 0 XMMHYECKOM PABHOBECHM, PACTBOpPaX M IUCIIEPCHBIX CHCTEMAX;
(dakToNOrHYecKue CBEJICHUS] O CBOWMCTBAaX, COCTaBe, MOJYYEHHUH M O€30macHOM
UCIIOJIb30BAHUU BAKHEUIIINX HEOPTraHMYECKUX BEUIECTB B OBITY W MPaKTHYECKOU
NESATETbHOCTU  YE€JIOBEKa, OOIMMX  HAay4YHbIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHITHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHITHUS MPH
OMMCAHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPAIICHU;



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

c(hOpMHPOBAHHOCTh YMEHHUS ONPEAENSITh BAJIGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKHUX 3JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOU CBS3M (KOBaJECHTHA,
WOHHAsl, METAJUIMYECKasi, BOJAOPOJHAsA), THUIl KPUCTAUNIMYECKOW PEIIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJAa XMMHYECKOW CBSI3M W THMNA KPUCTALIUYECKON pEmeETKd, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJECHTHOMN CBSI3HU;

c(OpMHPOBAHHOCTh  yYMEHMH:  KjacCcU(UIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA M0 UX COCTaBY, XUMHUUYECKHUE PEAKIUU MO 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
M3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOJUYECKOr0 3aKoHa /.
N. MenpaeneeBa u J€EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIbHYIO
U IPOrHOCTUYECKYIO0 PYHKIUU;

c(hOpMHPOBAHHOCTh YMEHHUH: XapaKTEepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M HOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOrO IEPHUOIOB
Ileppognueckonn  cucremsr .M.  MenneneeBa,  HCHONB3ysS  HOHITHSA
(QHEPreTUYCCKHE YPOBHM», «HEPTCTUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YXJAEHHOE HIHEPreTUUYECKHUE COCTOSHHS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHUYECKHUX AJIEMEHTOB U HUX
coenvMHeHnd 1o nepuogaM wu rpynnam [lepuomnueckoin cucremsr [ N.
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX 2JIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh YMEHHI: XapakTepw3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOMCTBA  BEIIECTB  PAa3IMYHBIX  KIJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXKIYy HEOPraHWYECKMMH BEUIECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

cOPMUPOBAHHOCTh YMEHHUSI PACKPBIBAaTh CYHIHOCTb: OKHUCIHTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKLUN MOCPEACTBOM COCTABJIEHMS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUH; peakIuii MOHHOrO OOMEHa IyTEM COCTaBIICHUS WX IMOJHBIX M
COKpAallIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUUW  THUAPOIM3A;  pEeaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMILIEKCOB IIMHKA U aJIIOMUHUS );



c(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUYECKUX PEAKIMA C Y4ETOM HMX DHEPreTHUYECKUX XapAKTEPUCTHUK, XAPAKTEP
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKKE XapaKTep CMELIEHUS] XUMUYECKOT0 PAaBHOBECHUS MO BIUSIHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb XUMUYECKUE PpEaKIUH,
JeKalle B OCHOBE MPOMBIIIJIEHHOTO IOJTYYEHUS CEpPHOM KHUCIOTHI, aMMHMAKa,
o0le Hay4yHble MPUHLMIBI XUMUYECKHX MPOU3BOJICTB; 1€1€CO00Pa3HOCTh
NPUMEHEHUS] HEOPTraHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHUsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUI O METOoAaxX Hay4YHOIo
NO3HAHUS SABJIEHMH MpUPOJbl — HaOMI0JIEeHNe, H3MEpPEHUE, MOJEIIUPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICIIEHHBIN), 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 IOBCETHEBHOM KHU3HH;

c(OPMUPOBAHHOCTh YMEHHMS BBISABIISATH B3aUMOCBSA3b XUMHYECKUX 3HAHUH C
HNOHATUAMU WU NPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB JUIS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
HNOHATUM «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJIAPHAs KOHLEHTpALUs»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIUIOBOro 3¢ dexra
peaklMu; 3Ha4Y€HUs BOAOPOJIHOIO MOKa3aTessi pacTBOPOB KHUCIOT M LIENOYEH C
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); JIOJM BBIXOJA NPOJAYKTa peaKkUUHh; OOBEMHBIX OTHOIIECHUM
ra3os;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENbHO IJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBENEHHE  peakuuMid  HOHHOro  OOMEHa,
NOJATBEPKACHUE KaUECTBEHHOI0 COCTaBA HEOPraHUYECKUX BEILECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IIOMOIIBIO HMHAMKATOPOB, HW3YYCHHE BIIHSHMS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XHMHUYECKOM  pEaKIUH, pelIeHue
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Merammel» u  «Hemeramasl») ¢
COOJIIO/ICHHEM NIPAaBUJI O€30MaCHOr0 OOpallleHus! C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueMm, (GOpMyIUpOBaTh 1L€db HMCCIEAOBAHMSA, MPEACTABIATh B
pa3ianuHOi (opMme pe3yiabTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCTH;



c(hopMUPOBAHHOCTb YMEHHI: COOJIIOIaTh MPaBWIa MOJb30BAHUS XUMUYECKOU
nocynod u JabopaTopHbIM 00OpymOBaHHWEM, OOpalleHus ¢ BeEIIeCTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JITA0OPATOPHBIX XHMHYECKHUX
OTMBITOB, HYKOJIOTMYECKH I€JIeCO00pa3HOr0 TMOBEACHUSI B OBITY U TPYIOBOH
JEATEIBHOCTA B ILIEJISIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHON
cCpenbl W JOCTHXKEHMS €€ YCTOMYMBOI'O pPa3BUTHs, OCO3HABATh OIACHOCTH
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3Mbl ONPEICIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3JIMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi mHbopManun, UHTEpHET U IpyTHe), KPUTHUECCKU
aHAJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIMIO, TiepepadaThiBaTh €€ U UCTIOIb30BaTh
B COOTBETCTBHUHU C MTOCTaBJICHHON y4eOHOM 3amaueii.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
[Ipeamet opranndeckoit xumuu. Teopus
1.1 CTPOCHHMS OPTaHUYECKUX coequHeHn A. M. 8
byrneposa
Hroro no pazneny 8
Paspnea 2. YrieBonopoasl
21 [IpenenbHbIE YrI€BOAOPOABI — AJKAHBI, 5
' LUAKJIOAJIKAHBI
99 HenpenenbHble yriieBogopOIbl: aJIKEHBI, 14 1
' aJIKaJIMEHBbI, AJIKUHBI
2.3 ApoMaTHuecKue yrieBoJI0pO Ik (apeHbI) 8
54 [TpupoaHbIE HICTOYHUKH YTIIEBOJOPOIOB M MX 4
' nepepaboTka
2.5 ["anoreHIpon3BOHBIC YTIIEBOAOPOIOB 4 1
Hroro no pazueny 35
Pasnen 3. Kucsiopoacoaep:kanue opraHnyeckue coenHeHust
3.1 Crnuptsl. deHon 11 1
KapOonumnbHble coeTMHEHUS: albAeTUIbI U
3.2 P A Ferm 21 1

keToHbl. KapO6oHoBbIe KucioThl. Cl10KHBIS




a¢upsl. Kupbr

3.3 VrieBoasl 9
Hroro no pazneny 41
Pa3znen 4. A3orcoaepxammye opranuyeckne coeuHeHus

4.1 AMUHBI. AMUHOKHCIIOTBI. benku 12
Hroro no pazgeny 12

Paspnen S. BoicokoMoOIeKy ISIpHBIE COCIUHEHNUSA

5.1 BpIcOKOMOJIEKYIIpHBIE COCTMHEHHMS 6

Hroro 1o pasueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoauuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atoma. [lepuoandeckuit 3aKoH
1.1 u [lepuoanueckas cucteMa XMMHUYECKUX 9
snemenToB . 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasue 11 1
BEIIIECTB
1.3 XUMHYECKUE PEAKIIUU 19 1 3
Htoro mo pazneny 39
Pa3nen 2. Heopranuueckasi Xumust
21 Hemerammsr 31 3
2.2 Mertanibl 23 2
Htoro no pazneny 54
Paznen 3. Xumus v :Ku3Hb
31 MeTo/ bl TO3HAHUST B XUMUU. XUMUS U 9
' KHU3Hb
Htoro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 8




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

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

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

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

Teopust CTpoeHHS OPraHUYECKIX
coequHeHuil A. M. bytieposa

Bunbr nzomepun: CTpykTypHasi,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (deKThl B MOJIEKYJIaX OPraHuYeCKUX
COE€IUHEHNN

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

Knaccudukanms peakiuii B opraHu4ecKoi
XUMHUH




CucreMmarusanys U 00001eHre 3HAHUI 110
TEME

AJNKaHBI: TOMOJIOTHYECKHIA Psijl, 001mas
dbopMyna, HOMEHKIATypa U U30MEPHsI,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII

10

duznyeckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

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

12

Huknoankansl: odmas Gpopmyia,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOEHHS U XUMUYECKUX CBOHCTB, CIIOCOOBI
MIOJTy9EHUs ¥ IPIMEHEHUE

13

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

14

AJIKCHBI: TOMOJIOTUYECKHIA PsiJl, 001Iast
dopmya, HOMEHKIIATypa, IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHAs ¥ UC-TPAHC-H30MEPHS
AJIKCHOB

15

®u3znuecKue 1 XUMHUECKUE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHHUKOBA




CrniocoOblI MoTy4eHus: U IpUMEHEHUe

16
AJIKEHOB
[Ipaktuueckas padora Ne 1 o Teme

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

18 OTIpeieJIeHNE MOJICKYIISIPHOI (popMyIIBI
OpraHMYECKOro BELIECTBA
AJKaJueHbl: CONpsKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJINPOBaHHbIE.
Oco0eHHOCTH ANEKTPOHHOI'O CTPOEHUS

20 XHUMHUUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

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

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

23 XUMUYECKUE CBOWCTBA aJIKUHOB

24 KayecTBeHHbIE peaklluy Ha TPOMHYIO CBA3b

o5 CriocoOb! nostyueHus 1 IpUMEHEHNE
AJIKMHOB

26 Pewmenue 3aga4: pac4€Tsl 10 YpaBHEHHIO
XUMHYECKOW pEaKLnn

97 Cucremaruzanus 1 00001IeHHE 3HAHUN IO
TeMe

28 ApEeHbI: TOMOJIOTUYECKUH I, o01Iast




dbopmysa, HOMEHKIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
OeH30I1a U TOIyoJa, NX (U3HUYECKUE
CBOICTBa

XnMHU4JecKre CBOHCTBa ApPCHOB: PCAKIIMHU

29
3aMeIeHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUU

30 MPUCOETNHECHHUSI, OKUCIICHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XMMHYECKHX CBOMCTB
CTHpOJIa
Pemenue pacuérnbix 3a1ad Ha

32 ofpeieJIeHue MOJIEKYIIIPHON (pOpMYIIbI
OpraHNYecKoro BelIecTBa

33 CrniocoOblI osty4eHus: U IpUMeHEeHue
apeHoB

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

35 peakiuii. Cucremarusaiust 1 00001IeHNEe
3HaHUI O TeEME

36 [Tpuponusiii ra3. [lomyTHble HEQTSIHBIE
rasbl

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

38 [TpuMeHeHre IPOAYKTOB IIepepadboTKH

He(TH




39

['eHeTHYECKas CBA3b MEXKTY Pa3IUIHBIMHU
KJIaCCaMH YTJIEBOI0PO/IOB

40

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

41

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

42

Cucrematu3zaniys 1 0000IIeHIE 3HAHUN TIO
pazgeny "YrieBogopoasr"

43

KonTponbHas pabota no teme
"Vranesonopozas"

44

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

45

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJTHOATOMHBIX CITUPTOB

46

CriocoObI mosTydeHust 1 IPUMEHEHNE
OJIHOATOMHBIX CIIUPTOB

47

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

48

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

49

CrniocoOblI Mosty4eHus: U IpUMeHEeHUe




MHOI'0aTOMHBIX CIIUPTOB

@DeHOII: CTPOCHUE MOJIEKYIIBI, (PU3NIECKHE

50 .
cBoiicTBa. TOKCHYHOCTH (peHOTa

51 XuMudeckue cBoiicTBa (heHoa

59 CrniocoOblI MosTy4eHus: U IpUMeHEeHne
dbenomna
[Tpaktuueckas padora Ne 2. Pemenue

53 HKCMIEPUMEHTATBHBIX 33134 0 TEME
"CrupThl ¥ peHoITb"

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

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

56 ABIETUIBI U KETOHBI: (PU3NYECKUE
CBOICTBa; peakluy MPUCOEAUHEHUS

57 Peakuuu oxucieHus U KayeCTBEHHbIE
PEeaKIUU aJTbJICTHIOB M KETOHOB

58 CriocoObI MOTy4eHUs adbACTHIOB U
KETOHOB
OaHOOCHOBHBIE Npe/ieNibHbIE KApOOHOBBIE

59 KHUCJIOTbI, 0OCOOEHHOCTU CTPOEHUS X
MOJIEKYJT

60 H3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOIMCTBa

61 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT




62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHUCI0Thl. MHOr0OOpa3ue kapOoOHOBBIX
KHUCJIOT

63

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

64

Ilonsatue o IMPOU3BOAHBIX Kap6OHOBI>IX
KHCJIOT

65

CrniocoObl osty4eHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHCIIOT

66

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

67

duznyeckre 1 XUMUYECKHE CBOMCTBA
3pHUpoB

68

Pemienue pacuéTHbIX 3aJa4: 10 YPaBHEHUIO
XUMHUYECKON peaKlny, Ha OIpeesIeHUE
MOJIEKYJISIPHOM (HOPMYIIBI OPTaHUIECKOTO
BELIECTBA

69

[TpakTrueckas padota Ne 3. Permenue
SKCIIEPUMEHTANIBHBIX 3a/1a4 M0 TeMe
"Kap6onossie kucnotbl. Cioxubie 3pups"

70

XKupsr: ctpoenue, pu3nUecKue u
XUMHUYECKHE CBONCTBA (THAPOIIN3)

71

OCcoOEHHOCTH CBOMCTB JKUPOB,
CO/IepIKaIUX OCTATKH HEMPEASTbHBIX




JKUPHBIX KUCTOT. JKUphI B ipupoe

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

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

73 KHCIIOPOJICOICPIKAIUX OPraHUICCKIX
BEIIICCTB

74 Pacu€Thl Mo ypaBHEHUSM XUMUYECKUX
peakuui

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

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

77 Monocaxapuasl: pusnyeckue cBoicTBa U
HAXOXICHHUE B TIPUPOJIC

78 [TpumeHeHne TII0KO3bI, €€ 3HAUCHHE B
YKU3HEICATSIIBHOCTH OpraHu3Ma
Jucaxapunsl: caxapo3a, MajabTO3a U

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

80 du3nYecKre U XUMUICCKUE CBOWCTBA,
MPUMECHECHHE

81 [TorsiTue 00 NCKYCCTBEHHBIX BOJIOKHAX

82 Peuienue pacueTHbIX 3a1a4 Ha

OMNpeaACJICHNUEC JOJH BbIXOAa IIPOAYKTA




p€akuuu OT TCOPETHIYECKU BO3ZMOKHOI'O

83

CucreMmarusaims 1 0000IeHre 3HAHUHN T10
pazneny

84

KonTponbHas pabota mo Teme
"Kucnopoacoaepxkaiiye opraHu4ecKue
coenuHeHusa"

85

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

86

XUMHYECKUE CBOMCTBA aTu(paTHIECKUX
aAMHUHOB

87

AHWINH: CTpOEHHE aHWJINHA, 0COOCHHOCTH
XMUMHUYECKHX CBOMCTB aHWJIMHA

88

CriocoObI mosTyueHus U IPUMEHEHNE
anudaTHIECKUX AMHHOB

89

AMMHOKHCIIOTHI: HOMEHKJIATypa U
u3zomepusi, husnyeckre CBOMCTRA.
OtnenbHbIE IPEICTABUTENH O
AMUHOKHCIIOT

90

XUMHYECKHE CBONCTBA aMHUHOKUCIIOT, UX
OMOJIOTHYECKOC 3HAUCHUE aMHHOKHUCIIOT.
CuHTE3 ¥ TUAPOIIU3 TIENTU/IOB

91

benku kak npupoIHbIe OIUMEDBI;
CTPYKTYpBbI O€IKOB

92

XHUMHYECKHUE CBOMCTBA OEJIKOB

93

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




94

ITpaktrueckas padota Ne 4. Perenue
SKCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe
"A3oTCcoaepKaliie OpraHu4ecKue
coenuHeHus"

95

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

96

KonTponbHas pabota mo Teme
"A3oTcoAepKaliiue OpraHuueCcKue
coequueHus"

97

OCHOBHBIC TTOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€OUHEHUN 1
METOAbI UX CUHTC3a —II0JIMMEPpHU3ald U
INOJIMKOHACHCA A

98

[Tnactmaccel. YTuin3anus U nepepadoTka
IUIaCTUKA

99

OnacToMepsl: HATypalbHbINA
CHUHTETHYECKUE KaydyKu. Pe3una

100

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

101

[TpakTrueckas padota Ne 6. Permenue
AKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME
"Pacro3HaBaHue IJIACTMACC U BOJIOKOH"

102

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




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;1;0B3Teﬂbﬂble
padoTbI padoTbI pecypesI
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1
aneMeHT. M30Tomnsl
5 CrpoeHue IeKTpOHHBIX 000JI0UEK aTOMOB, 1
KBaHTOBBIE UMCIa
3 Knaccudukanuss XuMHIeCKUX 3JIEMEHTOB (S-, 1
p-, d-, f-aemMeHTHI)
4 Pacnpenenenue 351eKTpOHOB IO ATOMHBIM 1
opouTanam
DneKTpOHHbIE KOH(UTypalIi aTOMOB
) AJIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUH
6 DNeKTPOHHbIE KOH(DUTYypaITTH HOHOB. 1
DJIEKTPOOTPULIATETBHOCTh
[lepuoanueckuii 3akoH u [leprnonnueckas
7 cHUCTeMa XUMUYeCcKux anemeHTos Jl. U. 1
Menzeneesa, CBA3b C COBPEMEHHOM TEOPHUEH
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
3 XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU 1
MPOCTHIX U CIOKHBIX BEIIECTB MO IPYIIaM U
nepuoiam
9 CucreMmarusanys U 00001eHre 3HAHUI 10 1




TEMEC

10

Buaer xummdeckoit ¢BsI3u. MeXaHn3MEbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonoponnas cBsizb. MexMoeKyasipHbIe
B3aHMOJCHCTBHS

11

BaneHnTHOCTB 1 BaJIeHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOMN CTPYKTYpPBI
MOJIEKYJI C UX FEOMETPUUYECKUM CTPOECHUEM

12

Hpe,[[CTaBJIeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

14

BeniectBa MosiekynsipHOro u
HEMOJIEKYJIIPHOTO CTPOCHUS. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBneHne 0 KOJJIOUIHBIX pacTBOPax

15

VicTuHHBIE pacTBOPHI: HACHIIICHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatst

16

CriocoObI BEIpaKEHUST KOHIICHTPAITUU
pacTBOpPOB

17

Pemrenune 3a7a4 ¢ MCIOIb30BAHUEM ITOHITHI
"MaccoBas J10J151 paCTBOPEHHOTO BelecTna',
"MoJsipHast KOHLIEHTpauus"

18

Knaccudukanus u HOMEHKIATypa
HEOpPraHNYEeCKUX BEIECTB

19

CucreMmarusanys 1 00001eHre 3HAHUI IO
TEME




20

KontponbHas pabota nmo temam "CTpoeHue
aroMma. [lepuonnueckuii 3aKOH 1
[lepuonuueckas cucteMa XUMHIECKUX
anemeHToB Jl. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemecTs"

21

Knaccudukanuss XuMHIEeCKUX peaKIfil B
HEOPraHUYECKOU U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHHUs U MPEBpALICHUS] SHEPTUU TTPU
XUMHYECKHUX PEAKIUIX

22

TemnoBsie 3PEKTH XUMHUESCKUX PEAKITHIA.
TepMoXuMHUUECKUE YpaBHEHUS

23

Brruncaenus mo YpaBHCHUAM XUMHUUCCKUX
peaKI_II/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUSAM

24

CKOpOCTh XMMHUYECKOHN peakuuu, e€
3aBUCUMOCTD OT PAa3JIMYHBIX (PaKTOPOB.
Karanus u karaimu3aTtopsl

25

26

I'omorennsie u TECTCPOTCHHLBIC PCAKIIUN

[TpakTrueckas padorta Ne 1 mo teme
"BnustHAe pa3nuYHBIX (PAKTOPOB HA
CKOPOCTb XUMUYECKOM peakuun"

27

OO6patuMble ¥ HEOOPATUMBbIE PEAKIIUH.
XUMHUYECKOE paBHOBECUE

28

[IpakTueckas pabora Ne 2 o Teme
"BnustHAe pa3nUYHBIX (PAKTOPOB HA
II0JIO’KEHUE XUMHUYECKOTO paBHOBeCUs"

29

DnexTponuTHyeckas quccoruanus. CHiIbHbIE
U ciabbie AMeKTpoauThl. CTeneHb




JIUCCOLAAIINHT

Honnoe npousseaenue Boasl. Cpena BOAHBIX

30 pactBOopoB. Bogopoansiii mokaszarens (pH)
pacTBopa

31 ['unponus coneit. Peakium, mporekaromue B
pacTBOpax 3JIEKTPOIUTOB
[paktuyeckas padota Ne 3 o reme

32 "XuMUYeCKHe peakiuy B pacTBOpax
JJEKTPOJIUTOB"
OKUCTUTENbHO-BOCCTAHOBUTEIIbLHBIE

33 peaknuu. BaxHeWme OKHCIUTENN U
BOCCTAHOBUTEIH

34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
OanaHca

35 DJEKTPOIU3 PaCTBOPOB U PACIIABOB
BEIIICCTB

36 Pemenue 3aaa4 pa3nuyHbIX TUIIOB

37 Pemenue 3a1au pa3auyHBIX THIIOB

38 CucremaTtu3zanus 1 0000IICHIE 3HAHUN TIO
teme "Xumuueckue peakuuu'

39 KoHTponbHas paboTa mo teme "XuMu4eckue
peakuun"
[Tonoxxenne Hemerainos B llepunoauyeckon

40 CHUCTEME XUMHUYECKHX dyieMeHTOB J[. 1.
MemnzeneeBa U 0COOEHHOCTH CTPOEHUS UX
aToMoB. ®u3nUecKre CBONCTBA HEMETAIIIIOB

41 AmoTponusi HeMeTauIoB (Ha IpUMeEpe

KHCII0poJ1a, cephl, hocdopa u yrieposa)




Bonpopon: nonyuyenue, pusndeckue u

42 XMMHYECKHE CBOMCTBA. [ mapu bl
l"asioreHsl: HaXOXKACHHUE B IPUPOJIC, CIIOCOOBI

43 HOJy4YeHUs!, PU3NUECKUE U XUMUYECKHE
CBONCTBA
I"anorenoBonopoasl. Baxxnenmue

44 KHCIIOPOJICOACPIKAIINE COSTUHEHUS
rajoreHoB
JlabopaTopHble U TPOMBIIIICHHBIE CTIOCOOBI

45 MoJTy4eHus TasioreHoB. [I[pumenenue
rajJoreHOB U UX COCAMHEHHI
[Ipaktuyeckas padota Ne 4. Perenue

46 AKCIIEPUMEHTANIBHBIX 33124 M0 TeMe
"T"anorensr"
Kucnopon: mabopatopHbie

47 MIPOMBINUICHHBIE CTIOCOOBI MTOTYYCHHS,
¢du3nueckrue 1 XuMHUyeckue cBoiictsa. O30H.
[TpumMeHeHue KUCIopoaa U 030Ha

48 OKcuIbl ¥ IEPOKCHIBI

49 Pemienue 3aga4 pa3nu4yHbIX THUIIOB
Cepa: HaxOXJeHUE B MPUPOJE, CIIOCOOBI

50 MOJTy4eHUs], PU3NYECKUE U XUMUUECKHE
CBOMCTBA

51 CepoBoaopo, cylb(uabt

59 Kucnoponcoaep:xaiiue coeIMHEHUS CEPBI.
OCcoOEHHOCTH CBOMCTB CEPHON KHCIIOTHI

53 [Ipaktrueckas padota Ne 5. Pemenue

JKCIIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u




eé coequueHus"

54

A30T: HaX0XK/J€HHE B IPUPOAE, CIIOCOOBI
NOJy4eHUs], PU3UUECKUE U XUMUYECKHUE
CBOMCTBa. AMMHAK, HUTPUIBI

55

Kucnopoaconepxaiiue CoOeIMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCIIOTHI

56

[IpumeHneHue a30Ta ¥ €ro COeIMHEHUH.
A30THBIE y10OpeHus

57

docdop: HaxokKAEHUE B IPUPOJE, CIIOCOOBI
HOJIy4eHUs, PU3NUECKUEe U XUMUYECKHE
cBoiictBa. @ocdunbl u pochun

58

Oxkcunsl hocdopa, hochopcoaepxkarine
KuCIIOThL. Comu hochOpHON KHCIIOTHI

59

[Tpumenenue dhocdopa 1 €ro COeTMHEHUIA.
dochoprbIe yIOOpeHHS

60

[Ipaktuyeckas padota Ne 6. Perenue
SKCIEPUMEHTANBHBIX 3a7a4 0 TeMe "A30T U
docdop u ux coenuHeHHs "

61

VYriepoxa: HaxoX/I€HHE B IPUPOJE,
AIIOTPONHbIE MOAU(DUKALUY; PU3HUECKUE U
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE

62

Oxcun yriepoaa(ll), oxcua yriaepomga(lV),
yroJIbHast KUCIIO0Ta U ¢€ conu. Pemenue 3amau
Pa3JIMYHBIX TUIIOB

63

KpeMHuuii: HaxoxeHue B MPUPOJIE, CIIOCOOBI
MOJTy4eHHS, PU3HMUCCKUE U XUMHUYECCKHE
CBOMCTBA

64

Oxcupn kpemuusi(1V), kpeMHuEBas KMCIIOTA,




CHJINKATbI

[IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM.

05 Crek1o, ero noixy4eHue, BUAbl CTEKIIA

66 Pemenue 3aaa4 pa3nuyHbIX TUIIOB

67 CucreMmarusanys 1 00001eHre 3HAHUI IO
teme "Hemeramibr"

68 KonTponbaas padora o teme "Hemeranmnsr"

69 AHanu3 pe3yinbTaToB KOHTPOJIBHOHN paboThI,
KOPPEKIHS OIIHOO0K
[Tonoxxenne Meramnos B [leprnoanyeckon

70 CHUCTEME XUMUYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS DIIEKTPOHHBIX
000JI04eK aTOMOB METAJIOB

71 OO6mue ¢puznuecKue CBONCTBA METAIIOB.
[TpuMmeHeHHe METaIOB B OBITY U TEXHUKE

72 CmuaBsl MetasuioB. Koppo3ust Mmerasmios

73 Pemenue 3a1a4u pa3auyHbIX THIIOB
DNEeKTPOXUMHUUECKHUM psijl HANIpsKEHUH

74 MeTayuioB. OOIIHe CITOCOOBI TOTYYSHUS
METaJIOB
OO6mias xapakTepucTuka MetamioB 1A-
rpymsl lleproauyeckoi cucteMsl

75 XMMHYECKHX 3JI€EMEeHTOB. HaTpuil n kanwii:
noJrydeHue, GU3nIecKue 1 XUMHUIECKIE
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U
UX COEOUHEHUN

76 O6mas xapakrepuctuka metamioB HA-

rpymsl lleprpoauyeckoi cucteMbl




XHMHYESCKHX 3JIEMESHTOB. Maraui u

KaJIBIIWI: TTOTyYeHne, GU3ndecKkue u
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COEAUHEHUIN

77

’KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHUS

78

AntoMuHMI: ony4YeHue, Gu3nueckue u
XUMHUUYECKHE CBOMCTBA, IPUMEHEHHE

79

AmdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCUA ATFOMUHUS,
TUAPOKCOKOMILUIEKCHI AIFOMUHUSA, UX
npuMeHeHue. Penenne 3a1ad pa3ianuHbIX
TUIIOB

80

[Tpaktuueckas padora Ne 7. Pemenue
9KCIEPUMEHTAIBHBIX 3aJau 10 TeMe
"Mertasuibl TJIaBHBIX OArpymm"

81

OO01mas xapakTepUCTHKa METAJIOB
no6ouHbIX noArpymnn (b-rpymmn)
[leproan4eckoii CHCTEMbI XMMHUYECKUX
JJIEMEHTOB

82

DU3NYECKUE U XUMUYECKHE CBOMCTBA Xpoma
Y €r0 COEIMHEHUI, UX IPUMEHEHUE

83

Baxnelime coeTMHEHUsT MapraHiia.
[lepmaHTaHaT Kaausi, €ro OKUCIUTEIbHBIC
CBOICTBa

84

Pu3nuecKue 1 XUMHUECKUE CBOMCTBA XKelle3a
u ero coenuHenun. [lonyuenue u
IIPUMEHEHHUE CIUIABOB XKelle3a

85

dusndueckue U XUMUYECKHE CBOMCTBA MeOU U




€€ COeTMHCHMI, NX TPUMEHEHNE

86

dusnueckue U XUMUYECKHAE CBOUCTBA [IUHKA
Y €ro COCIMHEHU, UX TPUMEHEHUE.
I'mapoxcokoMIIEKChI IMHKA

87

[TpakTuueckas pabota Ne 8. Pemenue
JKCIIEPUMEHTANIBHBIX 3a/1a4 [0 TeEMe
"Metamiel no6ouHbIX oarpymmn'. Pemenue
3a/1a4 pa3InYHbIX TUIIOB

88

O06o011eHre U cucTeMaTU3aLUs U3Yy4E€HHOTO
Marepuana no reme "MeTtauib"

89

Kontponbnas padota o teme "MeTaiusr"

90

Ananu3 pe3ynbTaToB KOHTPOJIBHON paboTHl,
KOPPEKLHsI OINO0K

91

Poiib xMMuM B 00ecieueHUU YCTOfIqHBOFO
Pa3BUTHA YCIIOBCUCCTBA. Ilonsarue o
HAayY4YHBIX METOJax UCCICAOBAaHU BCUICCTB

92

HayuHble MpUHIUIIBI OPraHU3aLUN
XHMHYECKOr0 MPOU3BOJICTBA.
[TpompbIiuIeHHBIE CTTOCOOBI TTOJTYYICHHSI
BaXXHEUININX BEIICCTB

93

XHUMHYECKOE 3arpsA3HCHUC Oprma}omeﬁ
CPCAbI U €T0 ITOCIICACTBUA

94

XuMUA U 3J0pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpeICTBA

95

Xumus . Pons xuMuu B o0ecrieueHnu
MMHUIIEBON 0€30I1aCHOCTH

96

Kocmerrnueckue u map@roMepHbIie CpecTBa.
BritoBast xumus




XuMus B CTPOUTENIbCTBE. BaxkHenime

97 CTPOUTENIBHBIE U KOHCTPYKIIMOHHEIE 1
MaTepuabl
98 XuMMS B CEIIBCKOM XO3SICTBE. 1
Opranuyeckue 1 MUHEpaJIbHbIE yI0OpeHus
99 CucreMaTu3alys 1 0000IICHIE 3HAHHUH 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 99

I[TPOTPAMME




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

Xumus, 10 kmace/ O.C. T'abpuensa, U.I'. Octpoymos, C.A. Cnaakos,

Axrmmmonepnoe o6miectBo "HU3narensctBo "IIpocsemnienue"

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA

https://m.edsoo.ru/

HUP®POBbBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://resh.edu.ru/
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