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INOACHUTEJIBHASA 3ATIMCKA

MogenbHasi CHHXpOHHU3UpPOBaHHAs pabodasi mporpamMma 0a3o0BOT0 M YIIyOJIEHHOTO H3y4YECHUs
npeamera «Xumusg» B 10-11 xmacce pa3paboTaHa pervoHaIbHBIM —Y4e€OHO-METOIUYECKUM
00BEAMHEHUEM yUYHUTENe XUMHH FOCYJapCTBEHHOI'O OIOKETHOTO YUPEKIEHUS AOMOJHUTEIBHOTO
npodeccuoHabHOro oopazoBanus Camapckoi obnactu «HanaeBckuii PecypcHbli IEHTP».
[Tporpamma paspabotana Ha ocHoBe: IIpukaz MuHucTepcTBa mpocBemeHus Poccuiickoi
Oenepanun ot 18 mas 2023 1, Ne 371. «DenepanpHas oOpa3oBaTenbHas Iporpamma CpPEIHETO
001Iero 00pa3oBaHUs.

MopnenbpHas CHHXPOHU3UMPOBaHHAs pabouas mporpamMma 0a30BOro M yYriayOJIEHHOTO H3y4eHUs
npeamera «Xumusi» B 10-11 kmaccax paspaboraHa Ha ocHOBe Pabodux mporpamm CpemHero
obmero oOpa3oBaHusi M0 XWMUHU (0a30BBI YpOBEHb, YIIyOJNEHHBIH  ypOBEHB), OJOOPEHHBIX
peuieHreM (enepanbHOro y4eOHO-METOAMUYECKOro OOBEIUHEHHS] IO 00IeMy OOpa30BaHHUIO OT
29.02.2022r., mpotokoa 7/22, cocrtaBieHHbIX Ha ocHOBe PemepanbHoro 3akoHa ot 29.12.2012 Ne
273-®3 «O6 obpazoBanuu B Poccuiickoit ®enepauun», TpeOoBaHHIl K pe3ylbTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTenbHOM MpPOTrpamMMbl CpEAHEro o0Iero oO0pa3oBaHHWsA, IMPEACTABICHHBIX B
@denepallbHOM TOCYIAPCTBEHHOM O0pa30BaTEIbHOM CTaHJApTE CpPEeAHEro oOlmiero oOpa3oBaHUS,
(yrBeprka€H mpukazoM MuHHCTEepcTBa 00pa3oBaHus U Hayku Poccuiickoit deneparmu ot 17 mas
2012 1. Ne 413, ¢ usmenenussmu ot 12 aBrycra 2022 r.), ¢ yuérom «KOHIIENIMH TPEIOIaBaHUS
ydaeOHOro mpenMera «XuMmus» B 00pa3oBaTeIbHBIX opraHuzanusx Poccuiickoit deneparumy,
peaM3yoNIMX OCHOBHBIC 001Ie00pa3oBaTebHbIe MporpaMmMel» (yrBepkaceHa Pemennem Komternu
Munnpocsemiennst Poccuu, mpotokon ot 03.12.2019r. Ne TIK-4BH) u ¢enepanpHOil paboueit
nporpaMMbl BocnuTaHus. OCHOBY MOJXOJOB K pa3pabOTKe MOJEIbHOW CHHXPOHU3UPOBAHHOMN
pabodeii mporpaMMbl 6a30BOro M yriyon€HHoro usydenus npeamera «Xumus» B 10-11 kimaccax, x
OTIpeIeNICHUIO O0IIel CTpaTeruy OOYYeHHs, BOCIIMTAHUS M PA3BUTHUS OOYUYAIONIMXCS CPEACTBaMHU
yaeOHoro npeamMera «XuMusi» Ha 0a30BOM yPOBHE COCTAaBUIIM KOHIIENTyalibHbBIE TTotokeHus OI'OC
COO o B3aMMOOOYCIIOBIEHHOCTH Li€JeH, CONepXKaHMs, pe3yabTaToB OOyueHHs M TpeOOBaHMU K
YPOBHIO  TOJATOTOBKM  BBIMYCKHUKOB. I3yueHwe mpeamera, peajn3yeMoe B YCIOBHSX
g depeHIpOBaHHOTO, MPO(GUIBLHOTO O0y4YEeHHUsI, IPU3BAHO OOECTeYUTh 00I1e00pa30BaTEIbHYIO
¥ OOIIEKYIBTYPHYIO TOJIOTOBKY BBITYCKHHUKOB INKOJIBI, HEOOXOIMMYIO JUISI aJanTalud HX
K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HM B COIL[MYME, a TakXke JUIsl MPOJOJDKEHHS OO0ydeHHs
B CPEIHUX CIEI[UAIBHBIX U BBICIINX YU€OHBIX OPTaHHU3AIUAX, B KOTOPBIX XUMUS SIBISIETCS OTHOW U3

IMPHUOPUTETHBIX JUCHUIIINH.



B cooTBeTcTBHM C JaHHBIMH TIOJIOKEHHMSIMH MOJETbHAs CHUHXPOHH3UPOBAHHAS padoyast
mporpamMma cpeaHero oomiero obpasoBaHus (0a30BbIi YPOBECHB). YCTAHABIMBACT 00s3aTEIbHOE
(MHBapHAaHTHOE) MPEIMETHOE COJACPIKAHUE, OIPEICIACT KOJIMYCCTBEHHBIC W KAUECTBEHHBIC €T0
XapaKTePUCTHKH HAa KAKIOM OJTale W3YYCHHS MpPEAMETa, NPeayCMaTpPUBACT MPUHITUIIBI
CTPYKTYPUPOBAHHSI COJICPIKAHUS M PACIPEICIICHUs] €ro Mo KJIaccaM, OCHOBHBIM pa3/ieliaM U TeMaM
Kypca; HnaéT MNpUMEpHOE pachpeieiicHne Y4YeOHBIX YacoB II0 TEMATHYECKHM paszeiiam,
PEKOMEHIYeT MPUMEPHYIO IMOCIEAOBATEILHOCTh HM3YYCHHS OTACIBHBIX TEM Kypca C Y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOrOo TMpOIlecca, BO3PACTHBIX
ocobennocteit yuammxcs 10-11 kmaccoB; maér METONMYECKYIO MHTEPIPETAIIUIO IEIeH H3ydeHUs
npeaMeTa Ha YPOBHE. COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CPEIHEro OOMero oOpa3oBaHMS,
COJICP)KATEIIBHONH  XApPaKTEPUCTUKH  IUIAHUPYEMBIX  PE3yJAbTaTOB  OCBOCHHS  OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMBI CPEIHETO 00Iero oO0pa3oBaHHs (JIMYHOCTHBIX, METANPEIMETHBIX,
MPEIMETHBIX ), OCHOBHBIX BHJIOB YU4EOHO-IIO3HABATEILHOW JCATEIBHOCTH YYCHHUKA [0 OCBOCHHIO
colepkaHuss mpeamera. [lo  BceM Ha3BaHHBIM  IO3UIMSAM B Iporpamme  COOJrOjCHA
PEeEeMCTBEHHOCTh ¢ Paboueii mporpamMMoil ocHOBHOTO 0obmiero oopa3oBanus mo xumun (s 8—9

KJIACCOB 00pa30BaTEIIbHBIX OpraHU3alnii, 0a30BbIi YPOBEHB).

MogenbHasi CHHXpOHM3MpOBaHHas pabouasi TporpaMMa HMEET IeJb CHHXPOHU3HPOBATH
cojiepkaHue yd4eOHOro mpeamera Julsl uzydeHus npenmera «Xumus» B 10-11 kmaccax B pamkax
MYJABTUIIPO(UIBHOTO YU€OHOr O IJIaHa.

Hemn wm 3amaum y4eOHOTO mpeamera «XUMHS» B COOTBETCTBYIOIIEM pas/ieie IMpOrpamMMbl
TPEICTaBIICHbI COBMECTHO, KK JUIS Ga30BOTO, MaK u sl yeiybnénnozo yposueii'.

B paznene [lnanupyemsbie pe3ynbTaThl OCBOCHHS YIEOHOTO MpeaMeTa «XHUMHUS» CHHXPOHHU3AIUS
MpeJCTaBlIeHa B BHJE JOIOJHEHHs K 0a30BOMY YpPOBHIO, a UMEHHO, [IpenMeTHBIe pe3yibTaThl,
JIOCTHTaeMBIe 00YJarOIIMMUCS Ha YIITYOISHHOM YPOBHE H3YYSHHS XHMUH, BBIICICHEI KYPCUBOM .

B paznenax Copepikanue marepuana u TemaTHueckoe IJIaHUPOBAHWE HMMEETCSl BbIJIEIEHHBIN

o 2 .
Marcepuraj, UMCIOIUN _II OAYCPK U BaH U € KaK Ha 6a3OBOM, TaK WU Ha er'IyﬁHGHHOM YPOBHIX,

KOTOPBIA M3y4aeTcsi B O3HAKOMHUTEIBHOM IUIaHE W HE BKIIOYAETCA B COCTaB MPEAMETHBIX
pesyabtaroB ocBoeHus OOIT COO.

B pasnene Temarnueckoe mjIaHUPOBAaHWE NPUHIIMI CUHXPOHHM3ALMU MPOSBICH CIEAYIOIIUM
o0pa3oM: yackl HEAENbHON Harpy3ku ajisi yriiyOJ€HHOro M 0a30BOTO YpPOBHEH YKa3aHbl TaKUM
o0pa3om, 4To oHa TeMa (OJIMH Yac B HEJNENI0) eIuHa Ui JIBYX YPOBHEH, a OCTaJbHbIC JBa Yaca U
TEMbI HEJIETbHOW HArpy3Kd IS YIIyOJIEHHOTO YPOBHS YKa3aHbI B CTPOKAaX HUXKE U TONBKO JUIS
3TOro ypoBHs. YacTb pe3epBHBIX YacCOB I0O3BOJMIIA BCTPOUTH HEOOXOAMMOE KOJIMYECTBO YacOB B

TEMAX M3Y4YCHHs, a TAKKC OPraHu30BaTh U TEMATHYCCKOC MOBTOPCHHUEC KaK Ha 6330BOM, TaK U Ha



yriyOJaEHHOM YPOBHSX, M MTOTOBOE TOBTOPEHHE; B rpadax «KoIrMuecTBO 4acoB yKa3aHbl TAKXKE TE
9achl, KOTOPBIC B3ATHI U3 pe3epBa (ykazaH CUMBOI «P»).

[*Kypcusom B Tekcre mporpamMmsl B paszenax « Llenn u 3agaum», «[IpeiMeTHBIC Pe3ylIbTaTH»
BBIACJICHBI 3JICMCHTBI, KOTOPBLIC MMPCACTABJICHBI IJIs1 U3YUCHUS HA yI‘JIY6HéHHOM YPOBHC.

2 .
[Toyepk ¥ BaH U € MMEET MaTepuall, KOTOPBIA U3y4aeTcsi B 03HAKOMHUTEILHOM ILJIaHE
1 HE BKIIIOYAETCS B COCTAB IPEAMETHBIX pe3yabTatoB ocBoeHus OOIT COO.]

[Tpu ¢popmupoBannn TemMaTn4eckoro IIaHUPOBAHUS PEAYCMATPUBAIIOCH PACTIPEICICHUE YacOB
BHYTPU TEM U MEXIY TEMaMH C ILEJbI0 00ECIeYeHUs HEAETbHONH Harpy3K sl 00ydaroluxcs,
M3yYaIOIIUX XUMHI0O Ha yriiyonéHHoMm ypoBHe. [lepepacrpenerneHue 4acoB MEXIY HEKOTOPBIMH
TEMaMH TIO3BOJHJIO COXPAaHUTh TEMaTHYECKUH y4eOHBII O0BEM Marepuana, HCIOJIb30BaHHE
PE3EpBHBIX YACOB TakXKe OOECMEeUYMIO HaJu4yhe YYeOHbIX YacoB Ha 0000IIeHHE, HTOTOBOE
MOBTOPEHUE W KOHTPOJb ydyeOHOro Marepuana. TakumM oOpa3oM, CHHXPOHH3AIHS TEMATHYECKOTO
IUTAHUPOBaHMUS 0a30BOr0 W yriyOJIEHHOTO YPOBHEH HM3y4eHUS XHMHU TMOJHOCTHIO COXpaHHIIa
CoJiepKaTeNbHbIN acnekT nporpammbl KypcoB 10-11 kiaccoB anis MyiabTHIPOGUIBHOTO y4eOHOTO
TUTaHa.

JlaHHasi mporpaMMa SIBJISIETCS OPUEHTHPOM IS COCTAaBIICHUS pPabO4YMX MNpPOTpaMM, aBTOPHI
KOTOPBIX MOTYT MPEIJIOKHUTHh CBOM MOJXO/ K CTPYKTYPUPOBAHHIO M TIOCIICOBATEIILHOCTH U3YUCHHSI
y4eOHOTr0o MaTepHala, a TakkKe CBOE BHJIEHHE OTHOCHUTEIIFHO BO3MOXXHOCTH BBIOOpa BapHaTHBHOMN
COCTaBJISIIOLICH COJEPKAHUS IMpPEMEeTa JOMOJHUTEILHO K 00sA3aTelbHOW (MHBAPHAHTHOH) YacTH
€ro CoJep’KaHus B paMKax pe3epBHBIX 4acoB. PezepB yueOHOro BpEeMEHH pPEKOMEHIyeTCs JUis
pealu3ani aBTOPCKUX TMOAXOAOB K HCIOJB30BAHUIO pa3sHOOOpa3HBIX (OpM OpraHu3aluu

yueOHOro Ipolecca.

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJMETA «XUMMUSD»

Xumuyeckoe o00pa3oBaHUE, TIOJIY4aeMO€ BBITYCKHUKAaMHM CpEIHEeH IIKOJIbI, SIBJISETCS
HEOThEMJIEMOM YacThlO0 UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEpIIAIOIIMM 3TallOM peajn3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOYEBBIX I[EHHOCTEH, MPUCYILUX IEIOCTHON CHCTEME
XUMHYECKOTO0  00pa3oBaHMs. OTH LEHHOCTHM KacalOTCsl TO3HAHUS  3aKOHOB  MPUPOJHI,
dbopMUpOBaHHUS MHPOBO33PEHUsT W OOLIEH KyIbTYpbl 4eJOBEKa, a TaKkKe HKOJIOTUYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJHOI cpene. Peanuzyercs xumudeckoe
o0pa3oBaHUE Y4alUXCsl CPEAHEN HIKOJIbI CPeICTBAMU y4EOHOTo IpeaMeTa «XUuMuUsi», colepKaHue
U TOCTPOEHUE KOTOPOTO ONpeAeNeHbl B MporpaMMmMe ¢ y4€ToM cCHeru(pUKd HAyKHM XHUMHH, €€
3HA4YEeHUs B MO3HAHUU MPUPOJBI U B MATEPUATIHLHOW KU3HU OOIIECTBA, a TaKXKe ¢ Y4ETOM OOIUX

1ene U MPUHIMIIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEIHEro OOIIero



oOpaszoBanusi B Poccuiickoii ®epepanuu. Tak, Hampumep, Npu (OPMHUPOBAHHH COJACPKAHUS
npenMera «XHUMHs» YUTEHBI CIIeYIONIMe MOJI0KEeHHs 0 crielupuKe U 3HAYCHUU HAyKH XUMUU!

XUMHS KakK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK HrpaeT ocoOyio pojib B COBPEMEHHOM
UMBUIIM3allMK, B CO3JaHUM HOBOM 0a3pl MaTepHalbHOM KynbTypbl. OHa BHOCHUT CBOW BKJaj
B (hopMupoBaHME PALMOHATIHLHOIO HAYYHOI'O MBIIUICHHS, B CO3[JaHHE IIEJIOCTHOTO MPEACTABICHUS
00 OKpYXKaroIeM MUpPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, KOTOpoe POPMHUPYETCs B XUMHUU Ha
OCHOBE IMOHMMAaHHs BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MUPA, OCO3HAHUS B3AUMOCBS3H MEXIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH O0JIACTSIMU PUMEHEHUSI.

CoBpemeHHasi XHMHsS Kak Hayka CO3MJaTelbHas, Kak HayKa BBICOKUX TEXHOJOTHMA

HampaBjiIeHAa Ha pelleHre MIOoOaTbHBIX MPOOJEM YCTOHYMBOTO pa3BUTHUS UYEIOBEYECTBA —
CBIPHEBOM, HEPreTUUYECKON, MUIIEBOM, IKOJIOIMUYECKON 0€30MacHOCTU U OXpaHbl 3710poBbs. TecHo
B3aMMOJICHCTBYS C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHUS CTajla HEOTHEMJIEMOW YacThIO
MHUPOBOH KYJAbTYphl, HEOOXOIUMBIM YCIOBHEM YCICIIHOTO Tpyda M >KU3HM KaKIOro dIeHa
o01ecTBa.
B cootBercTBUUM ¢ ob6mmmu mensvu 1 npuHiunamu COO conepskanue npeamera «Xumus» (10-11
KJIacchl, 0a30Bblil YPOBEHb HM3Y4YeHWs) OPUCHTUPOBAHO MPEHMYIIIECTBCHHO Ha OOIICKYJIbTYPHYIO
MIOATOTOBKY 00YyYaroIuXcsi, HEOOXOAUMYIO UM JIJIsl BBIPAOOTKH MHPOBO33PEHUECKUX OPHUEHTHUPOB,
YCIIEUTHOTO BKJIFOUEHUS B KU3Hb COLIMYMA, MPOAOKEHUS 00pa30BaHMsl B Pa3IMYHBIX 00JACTsIX, HE
CBSI3aHHBIX HEMIOCPEJCTBEHHO C XUMUEH.

CocraBnsromumMy npeamera «XUMHs» SIBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHs» U
«OO0mast 1 HeopraHuyeckass XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX SBJISIOTCS
OCHOBBI 0a30BOM HayKH: cHCT€Ma 3HAHHM MO HEOPraHMYECKOW XWMHUU (C BKIIIOUEHUEM 3HAHWUN W3
001IIei XMMUHU) U OPraHUYEeCKOW XuMUH. POPMUPOBAHUE TAHHOW CHCTEMbI 3HAHUUN MPH U3YYCHUH
npenMera 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOr00Opasusi BEIIECTB Ha OCHOBE
OoOIIMX TMOHATHH, 3aKOHOB M Teopuil xumuu. CTpyKTypa colepkaHusi KypcoB — «OpraHunyeckas
xumus» U «OO0Ias 1 HeopraHuyeckas XuMus» chopMUpPOBaHa B MPOrpaMMe MO XUMUU Ha OCHOBE
CHCTEMHOI'0 TOJX0/Ja K M3y4eHHI0O Yy4eOHOro Marepuasia M OOyCIIOBJI€Ha HCTOPHUYECKH
O0OCHOBAaHHBIM pPAa3BUTHEM 3HAHMM Ha OINpEAENEHHBIX TEOPEeTHYECKUX YpOBHAX. B Kkypce
OpPraHMYEeCKON XMMHUU BEIleCTBAa PAacCMATPUBAIOTCS Ha YPOBHE KIJIACCHUYECKOW TEOPHH CTPOEHUs
OPraHMYECKUX COEAMHEHMH, a TakKe Ha YPOBHE CTEPEOXUMHYECKMX U  DIEKTPOHHBIX
NpPEJCTaBICHUNA O cTpoeHHM BemiecTB. CBeleHHs 00 M3yyaeMbIX B Kypce BELIECTBAaX MArOTCs B
pPa3BUTHH — OT YIJIEBOJOPOJAOB JI0 CIOXHBIX OHOJOTMYECKH aKTUBHBIX coeAuHeHud. B kypce
OpraHMYEeCKON XHMHMM IOJIY4aloT pa3BUTHE COOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHMsl TEpBOHAYAJIbHbIE TPEICTABICHUS O XUMHYECKOW CBS3M, KiIacCU(PHUKAIIMOHHBIX

IMpHU3HaKax BCHICCTB, 3aBUCHUMOCTHU CBOICTB BCHICCTB OT HUX CTPOCHHA, O XUMHYECKOM pcaKknuu.



B nmpeamere «Xumusi» 0a30BOr0 YpOBHS pacCMaTpPUBAETCS M3Y4EHHBIM Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHUsl TECOPETUUYECKHM Marepuad M (aKTOJOTHUYECKHE CBEICHHS O BEIIECTBAX H
XUMHUYECKOH peakiuu. Tak, B dYacTHOCTH, B Kypce «OOmas u HeopraHudeckas XHMHsD
O0yJaronMCsl MPEAOCTABISACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE TEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX W METOAOJOTMYECKHX MO3UILIMM, TIy0’ke MOHATh HUCTOPUYECKOE M3MEHEHHE
GyHKIMA 3TOro 3akoHa — OT o0oOmaIIe 10 OOBACHSAIONICH W TporHosupyromen. Enunas
CHUCTEMa 3HAHUM O BAKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOEHUH, CBOWCTBAX W NPUMEHEHUH, a
TaKK€ O XMMUYECKHX PEaKLMsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUs JOMOJIHIETCS B
kypcax 10 wm 11 kmaccoB »sJeMEHTaMU COAEPKAHMS, HMEIOIIMMHU KYIbTYPOJIOTUYECKUNH U
MPUKJIAJHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3M XHMHUU C JPYTUMU
HayKaMH, PAacKphIBAIOT €€ poJib B IO3HABATEJIbHOM M MPAKTHUYECKOW ICSATEIHHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHSI K TIPOIIECCY TBOPUYECTBA B 00IACTH TCOPHH U MPAKTUICCKIX
MPWIOKEHUH XUMHUH, TOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO
3HAYUMBIX Mpo0JieMax, CBS3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIUBATh HWHGOpMALUIO U
MPUMEHATh €€ NJIsl TIONOJHEHUSl 3HAHWU, PEIIeHUsS HHTEJUICKTYalIbHBIX M 3KCHEPUMEHTAIbHBIX
uccnenoBarenbekux 3aaad. Copepkanue ydeOHOro npeaMera «XrUMHUs» JaHHOTO YPOBHS M3YydeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Yy OOYUAIOIIUXCS MUPOBO33PEHUYECKONW OCHOBBI JIJIsl TTIOHUMAaHUS
bunocopckux wuaeH, TakuX KaK: MaTepHalbHOE E€IMHCTBO HEOPraHMYEeCKOro M OpPraHHYecKOro
MHpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHUEM, IMO3HABAEMOCThH MPUPOIHBIX
SBJICHUN TIyTéM OKCIEPUMEHTAa U pEHICHUs TMPOTHUBOPEUUN MEXKIy HOBBIMU (aKTaMH U
TEOPETUYECKUMH MPEINOChUIKAMH, OCO3HAHHUE PO XUMUH B PEIICHUH SKOJOTHYECKHUX MpolieM, a
Takke mpoOsieM cOepekeHUsI SHEPreTUUYECKUX PECYPCOB, CHIPbs, CO3JaHUS HOBBIX TEXHOJOTHH U
MaTepHuayoB.

B mnane pemienus 3amad BOCHUTAHUS, PA3BUTHS M COLMAIM3AIMH OOYYAIOMIMXCS TMPUHSTHIC
MporpaMMoOil 1O XHMHUHU TMOJXOJbl K ONPENEICHUI0 COAEPKaHUS M TOCTPOCHHS MpeIMeTa
MpelycMaTpuBaloT (QOPMHUPOBAHHE Yy OOYyYarONIMXCS YHHUBEPCAIBbHBIX Y4eOHBIX JICWCTBUH,
UMEIoIUX 0a30BO€ 3HAUEHUE NI Pa3NUYHBIX BUAOB ACSITEILHOCTH: PEIICHUs MpoOsieM, TMOUCKa,
aHanm3a u 00paboTku MH(OpMAIHK, HEOOXOAUMBIX AJisi MPUOOPETEHUS OMBITa MPAKTUYECKON M
HCCIIEA0BATENbCKOM 1eATeNbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMHUHU.

Xumusi Ha YpOBHE YIJIyOJE€HHOr0 M3YYeHHUsl 3aHUMAET BAXKHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHOro oOpazoBanus ydamuxcsi 10-11 kmaccoB. M3yueHne npeaMera, pealn3yeMoe B YCIOBUIX
Qg epeHIIMPOBAHHOT0, TPOPMILHOTO 00Y4eHHsI, IPU3BAHO 00ecHeuuTh 001e00pa3oBaTEIbHYIO
U OOIIEKYIbTYPHYIO TOJTOTOBKY BBITYCKHHUKOB IIKOJBI, HEOOXOMUMYIO IS aJanTalud HX K
OBICTPO MEHSIOLIUMCSI YCJIOBHSIM JKM3HU B COIIMYME, a TaKXke s MPOJOJDKEHHS OOydeHUs B

OpraHu3anusax Mpo(ecCHOHAILHOTO O00pa30BaHUs, B KOTOPBIX XHMMHS SIBISIETCS OJHOM W3



INPUOPUTETHBIX JUCLMIUIMH. B mporpaMme mo xumMuM Ha3HaueHHe IpeaMera «XHMHUsS» MOJydaeT
MOAPOOHYIO MHTEPIIPETAIINIO B COOTBETCTBUM C OCHOBOIONAraromumu nojoxenusmu @I'OC COO
0 B3aMMOOOYCIIOBICHHOCTH II€JICH, CoepKaHusl, Pe3yJbTaTOB O0ydeHHUsS U TPEOOBAaHMI K YPOBHIO
HOJrOTOBKM  BBIMYCKHUKOB. CBHIETEIBCTBOM TOMY SBISIOTCS  CIEAYIOLIUE  BBIIOJIHSIEMbIE
IpOrpamMMoil o XumMuu QyHKLIHUU:

MH(POPMAIIMOHHO-METOINYeCKasl, peanuzanus KOTOpOM obecrieynBaeT HOJIy4YeHUEe
NpPEJCTaBICHUS O LEJIX, COACpX)aHWM, OOmel cTpaTeruu OOydeHHs, BOCHUTAHUS WU PA3BUTHS
o0yyJaromuxcs CpeJCTBaMu MpeAMEeTa, H3y4aeMOro B paMKax KOHKPETHOTO poduiis;

OpraHMU3aLMOHHO-IIAHUPYIOIIAs, KOTOpas IPEyCMaTPUBAET OIIPE/ICTICHHE:

INPUHLMUIIOB CTPYKTYPHUPOBaHHS M TOCJIEIOBATEIBHOCTH M3YyYCHUs Y4EeOHOro MaTepuaa,
KOJIMYECTBEHHBIX U KAUECTBEHHBIX €r0 XapaKTEPUCTUK;

MOJXOA0B K (POPMUPOBAHUIO CO/EPKATEIBLHON OCHOBBI KOHTPOJIS U OLEHKH 0Opa3oBaTEIbHBIX
JOCTHKEHUH 00yJaroluxcsi B paMKax MTOTOBOM aTTecTalud B (opMe eIMHOro rocyAapCTBEHHOIO
9K3aMeHa 10 XUMUHU.

[Iporpamma asst yriyOnEHHOTO U3y4E€HUS] XUMUH:

YCTaHaBJIMBAaET UHBAPUAHTHOE MPEIMETHOE COIepKAHKE, 005S3aTeIbHOE JUIsl U3YYEHUS B paMKax
OTIENbHBIX NMpoduiIel, mpeaycMaTpuBaeT paclpeieieHue U CTPYKTYpHUPOBaHHUE €ro I0 Kiaccaw,
OCHOBHBIM COJICpKATEIbHBIM JIMHUAM/pa3zienam Kypca,

na€T TMpUMEpHOE paclpesaeseHue y4eOHOro BpEMEHHM, PpEKOMEHAYEMOro sl H3Y4YEeHHUs
OTJIENIbHBIX TEM;

npeJularaeT NpUMEpPHYIO MOCIeA0BaTeIbHOCTh U3YYEHHsI y4eOHOro MaTtepHuasa ¢ y4éToM JOTHKH
MIOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKITPEIMETHBIX CBS3EH;

Ta€T METOAMYECKYI0 HHTEpIpETalUio IeJe M 3aJad H3ydeHHs MpeaMera Ha YrIyoJaEéHHOM
YpOBHE C Y4ETOM COBPEMEHHBIX IPHUOPUTETOB B CHCTEME CpEIHEro o0Imero oOpa3oBaHMUA,
COJIEP/KATEIbHOM  XapaKTEpPUCTUKH  IUIAHUPYEMBIX  PE3yJAbTaTOB  OCBOECHHA  OCHOBHOM
00pa3oBaTeNbHONW MPOrpaMMBbl CpEHEro o0mero odpa3oBaHus (JIMYHOCTHBIX, METANpPEIMETHBIX,
MpEeIMETHBIX), a Takke ¢ Y4€TOM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATENIbHBIX JEWCTBUMN
00y4arouierocs o0 OCBOCHUIO COAEPKaHUS MPEAMETA.

[To BceM mo3unusiM B mporpaMMe Mo XUMHUU MPeAyCMOTpEHa MPEeMCTBEHHOCTh C O0y4eHUEM
XMMHUU Ha YPOBHE OCHOBHOTrO 001Iero oopazoBanus. IIporpaMma mo XUMHH CIYKHT OPHUEHTHPOM
JUISL COCTaBJICHUSI aBTOPCKUX pabouux mporpaMM. 3a mpeeiaMHu YCTaHOBJICHHOM MpOrpaMMoi 1o
XUMHUH 00513aTeIbHON (MHBAPHAHTHOM) COCTABIISAIONICH COMEPKAHUS Yy4EOHOTO MpeaMeTa «XUMHUs
0CTaéTcsi BO3MOXKHOCTh BBIOOpa €r0 BapMaTUBHOM COCTABIIAIOIIEH, KOTOpas TOJIKHA ONpPENeisIThCs
B COOTBETCTBUU C HAIIPABICHUEM KOHKPETHOTO Mpoduis oOydeHus. ABTopaMHu pabO4HX MPOrpamMm

MOXET OBbITh TPEAJIOKEH HMHOM TOAXOA K CTPYKTYPUPOBAaHUIO y4yeOHOro marepuaiga |



MOCJIEI0BATENBHOCTH €r0 M3YYCHMs], CBOE BHJEHUE NyTeH U crocoO0B (OPMHUPOBAHUS CUCTEMBI
NPEIMETHBIX 3HAHUH, YMEHUM M BUAOB Yy4eOHOM AEATENBHOCTH, a TaKK€ CHUCTEMbI CIIOCOOOB U
METOAMYECKUX MPUEMOB MO PA3BUTHUIO U BOCIIUTAHUIO 00 yJatOLINXCA.

B coorBerctBuM ¢ koHuentyanbHeiMH TosokeHUSIMU PI'OC COO 0 HazHaueHUM NPEIMETOB
06a30BOro u yriIyONEHHOrO YpoBHEW B cucteme aupdepeHIupOBAaHHOIO OOYYeHHS Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUS XHUMHUS HAa YpPOBHE YINIYOJIEHHOTO M3Yy4EHHUs HalpaBlieH Ha
peanu3anyio NPeeMCTBEHHOCTH € MOCJIEAYIOIINUM 3TAallOM IOJIY4E€HUsI XUMUYECKOro 00pa3oBaHMs B
paMKax H3y4eHHs CHEUUATbHBIX €CTECTBEHHO-HAyYHBIX M XUMHUYECKUX IUCIMIUIMH B BY3aX W
OpraHu3aIUsaX CpenHero npodeccuoHaabHOro oOpa3oBaHusA. B 3To#l CBS3M M3ydeHHe HpeaMera
«XUMHS» OPUEHTHUPOBAHO MPEHMYILIECTBEHHO HA pacIIMpEeHHE U YIyOJIeHHEe TEOpEeTUYECKOW U
MPAKTUYECKON TMOATOTOBKH OOYJarOIIMXCsl, BRIOPABIIMX OMpPEAeNEHHBIN MPOQMIb 00yIeHuUs, B TOM
YlCclie ¢ MEePCHEKTUBON MOCIEAYIOUIEro MOJIYyYEHHUsI XMMHUUYECKOTO 00pa3oBaHUS B OpraHU3alMsIX
npodeccuonansHoro obpazoBanusi. B cBere tpeboBanuii PI'OC COO K mIaHUPYEeMbIM
pe3yibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTelbHOM MPOrpaMMBbl CpeJHEro oduiero odpa3zoBaHus
U3y4YeHUE IMpeaMera «XUMUS» OPUEHTHPOBAHO TaK)K€ Ha pELIEHUE 3aJad BOCIHUTAaHUSA U
COIMAIGHOTO pPa3BUTHA OOydarommxcs, Ha (QOPMHpPOBAHWE Yy HHX OOMIEWHTEIUICKTYaJIbHBIX
YMEHUH, yMEHMH palnuoHanu3alud Y4eOHOro Tpyaa M OOOOIIEHHBIX CHOCOOOB JAEATENbHOCTH,
MMEIOIINX MEXIUCIUITIMHAPHBIHN, HAaAIIPEIMETHBIM XapakTep.

XuMHsl Ha ypOBHE YINIYOJIEHHOTO M3Y4EHHUs BKIIOYAET YriIyONE€HHBIE Kypchl — «OpraHudeckas
xumusi» U «OOmas U HeopraHuyeckas xumus». Ilpu ompeneneHuun noaxoioB K oTOOpY u
CTPYKTYPHOW OpraHM3aliiy COAEp KaHMsI ITUX KypCOB B IPOrpaMMe MO XUMHHU 32 OCHOBY IPUHSATHI
nonoxeruss PI'OC COO o paznuuusx 6a30BOro M yriiyoJaEéHHOTO YpOBHEH H3ydeHUs MpeMeTa.

OcHoBy conepxanust KypcoB «Opranuyeckass XuMusi» U «OO0IIas U HeopraHudeckas XUMMs»
COCTaBJIIET COBOKYMHOCTb IPEIMETHBIX 3HAHWW M YMEHHUH, OTHOCAIMXCA K 0a30BOMY YPOBHIO
U3Yy4eHHUs IpeaMeTra. JTa CUCTeMa 3HaHUU MOJydaeT ONpeAeNEHHOE TEOPETHUECKOe JTOTOIHEHHUE,
MO3BOJISIIOIIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIIMIA 00BbEM (PaKTOIOTHYECKOro MaTepuaa.
Ha yrny6nénHoM ypoBHE u3ydeHHMs TMpeaMeTa obecreyeHa BO3MOXKHOCTh 3HAYUTEIHHOTO
yBeIMUeHUs] 00bEMa 3HAHUNA O XMMHUYECKHUX 3JEeMEHTaX M CBOMCTBAX MX COEIMHEHHMH Ha OCHOBE
paciidpeHusi U yriyOJeHusi TNpeJCTaBI€HUH O CTPOCHHUM BEIIECTBA, XMMHUYECKOM CBA3M U
3aKOHOMEPHOCTSIX MPOTEKaHUs peakIuil, paccMaTpUBaeMbIX C TOYKM 3PEHHUS XUMHUYECKON
KMHETUKH M TEpMOJAMHaMUKH. M3ydeHuwe mnepuoanyeckoro 3akoHa u Ilepuogudeckoil cucremsl
XUMHUYECKHX 3JIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKHUX MPEACTABICHUSAX O
CTPOCHHM aToMa. XUMHUECKas CBs3b OOBICHIETCS C TOUYKH 3PEHHS] DHEPreTUYECKHUX H3MEHEHUil
npu e€ o0pa3oBaHMM W Ppa3pyIIEHUH, a TaKXKe C TOYKHM 3PEHUS MEXaHHU3MOB €€ oOpa3oBaHUS.

W3yueHne TUMOB peakuuid AOMOJHsIETCS (OPMHUPOBAHUEM IPECTABICHUH 00 AJIEKTPOXMMUYECKUX



IpoIeccax M IEKTPOJN3E PAacIUIaBOB M PacTBOPOB BEUIECTB. B Kypce opraHM4eckoil XUMHUU HpU
PAcCMOTPEHHH PEAKIMOHHOIN CITIOCOOHOCTH COCAMHEHHWH YyAEseTcsl 0co00e BHMMAHHME BOIPOCAM
00 2eKTpOHHBIX A (deKTax, 0 B3aUMHOM BIIMSSHAM aTOMOB B MOJIEKYJIaX W MEXaHHW3MaX pPEaKIIUi.
Ocoboe 3HaueHUE MMEET TO, YTO Ha COAEp)KaHHWE KYPCOB XMMHHU YIIIYOJIEHHOTO YpPOBHS U3YyYCHHS
sl KJlaccoB  ompeaenéHHoro mpoduis (rIaBHBIM 00pa3oM Ha HUX CTPYKTYPY U XapakTep
JOTIOJTHEHUH K OOIIel cUcTeMe MpPEJAMETHBIX 3HaHHWW) OKa3bIBAIOT BIIUSIHUE CMEKHBIC MPEIMETHI.
Tak, Hampumep, B CopepKaHUM IPEAMETa Ui KIACCOB XMMHUKO-(PHU3UIECKOro Npoduiis 0obIioe
3HaYeHHe OydyT HMETh JJIEMEHThl y4deOHOro wmarepuaina mno obmeil xumuu. [lpu u3ydenun
npeaMeTa B JIaHHOM CiIydae akLIEHT Oy/leT clellaH Ha OOIIHOCTh METOOB IO3HAHHMS, OOLTHOCTh
3aKOHOB M TCOPUiIl B XMMHUH U B (PM3HKE. aTOMHO-MOJICKYJISIpHasi Teopusi (MOJIEKYJIsIpHAsl TEOpUs B
(1)I/I3I/IKG), 3aKOHBI COXpaHCHHA MACCbl W OHCPruM, 3aKOHbI TCPMOJMHAMUKH, OIJICKTPOJIN3A,
MNpeaACTaBJICHUA O CTPOCHHUH BCIICCTB U JPYroc. B COACPpIKaHUU MpeIAMETa IJId KJIaCCOB XUMHKO-
OMONOTHYECKOTO MPOQUIs OONBLIMK yAETbHBIH BeC OyIeT MMETh OpraHuyueckas Xumusi. B sTom
clly4ae IMpeJOCTaBISIETCS BO3MOXKHOCT Uil Oosiee OOCTOSTEIBHOTO PACCMOTPEHUS] XMMHYECKON
OpraHM3aliK KJIETKH Kak OMOJIOTMYECKO CHCTEMBI, B COCTaB KOTOPOW BXOMSAT, K IPUMEpPY, TaKUe
CTPYKTYPHBIC KOMIIOHCHTBI, KaK JIMIIU/BI, 6GJIKI/I, YrJI€BOJbI, HYKJICMHOBBIC KU CJIOTBI U APYTrHE. HpI/I
ATOM 3HaHHSI O COCTAaBE M CBOWCTBAX INPEICTABUTENCH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CITy)KaT OCHOBOM JUUIsl U3YYECHUS CYLTHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHUS, TUICBAPCHNUSI.

B nnane gopmupoBaHuss OCHOB HAy4YHOTO MHPOBO33PEHHs, OCBOCHHUS OOIIEHAYYHBIX METOJI0B
IMMO3HAaHWA W OIIbITa MPAKTUYCCKOro IMPUMCHCHHUSA HAaYYHBIX 3HAHUH HU3YUCHUC NIPCIMETA «XTMUST»
Ha YriyOJ€éHHOM YypOBHE OCHOBAaHO HAa MEXIPEIMETHBIX CBS3AX C Y4YEOHBIMU MpPEIMETAMH,
BXOJSIIMMH B COCTaB MpeaMeTHbIX oOnacteil «EcTecTBeHHOHay4YHbIE MTpeaIMEThI», «MaremaTnka u
uHpopmaTuka» U «Pycckuil sI3bIK U JIUTEpaTypar.

[Ipu m3yueHun ydeOHOro mpeamera «XuUMHUS» Ha YIIIyOJIEHHOM ypOBHE TakKe, KaKk Ha YpOBHE
OCHOBHOTO M CpejiHero oOuiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3a/aueil MEpPBOCTEIICHHOM
3HaYMMOCTH SBJsIeTCs (OPMHPOBAHME OCHOB HAyKM XHMHHM Kak oOOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUI, HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIIOBEKAa M OAHOI'O U3 KOMIIOHCHTOB MHpOBOﬁ
KynbTyphl. Pemenne 3Toil 3amaun Ha yriryOJI€HHOM YpOBHE HW3YUYCHHS IpEIMeTa MpeAroyaraet
peanu3aiuio Takux Ienel, kak: popMupoBaHUe NPEIACTABICHUNA: O MaTepUaIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSIX M M03HABAEMOCTHU SIBJICHUH NPUPOJABI, O MECTE XUMHH B CHCTEME €CTECTBEHHBIX
HayK W e€ Beaymield poJiM B 00ECNEeUeHUH YCTOWYMBOTO DPA3BUTHS YEIIOBEUECTBA: B PEHICHUU
mpoOJIeM SKOJIOTUYECKOH, DHEPreTHYecKOW W THIEBOW OE30MacHOCTH, B PAa3BUTHH MEIHIIHBI,
CO3JIaHMM HOBBIX MAaTepUaoB, HOBBIX HCTOYHHUKOB HHEPIUH, B OOECIEUEHHUU PALUOHAIBHOIO
MPUPOJIOTIONB30BaHMS, B (POPMUPOBAHMM MHPOBO33PEHUS U OOIIEH KyIbTyphl UEIOBEKa, a TAKKE

OKOJIOTUYECKA OOOCHOBAaHHOTO OTHONICHHWS K CBOEMY 3J0POBBIO W TPHPOTHOH  Cpele;



OCBOCHHEC CHCTEMBI 3HAaHWH, JICKAIIUX B OCHOBE XHWMHUUYECKOH COCTAaBIISIONMIEH €CTECTBEHHO-
Hay4dHOW KapTHHBI MUpA. (PyHIaMEHTAJIbHBIX TOHATHH, 3aKOHOB M TEOPHUN XMMHH, COBPEMEHHBIX
Hpel[CTaBJICHI/Iﬁ (0] CTpOCHI/II/I BCIIECCTBA Ha pa3H1>1x ypOBHSIX — aTOMHOM, I/IOHHO-MOJIeKy.HﬂpHOM,
HaHMOHeKy.HHpHOM, (0] TepMOI[I/IHaMI/I‘-IGCKI/IX U KHHCTHUYCCKUX 3aKOHOMepHOCT$IX HpOTeKaHI/IH
XUMHUYECKHUX PEaKINi, 0 XUMUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CHCTEMax, 00 00mux
Hay4HBIX TPHHITUIAX XUMHAYECKOTO MMPOU3BO/ICTBA,;

dbopMupoBaHHe y OOYYArOMIMXCS OCO3HAHHOTO IOHUMAHUSI BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKUX 3HAHUU Ui OOBSICHCHHS KIIFOUEBBIX HJIEH W TpoOJIeM COBPEMEHHOW XWUMUH, IS
OOBSICHEHUS W TPOTHO3UPOBAHUS SBIICHUH, UMEIONIMX €CTECTBEHHO-HAYYHYIO MPHPOJIY;
IPaMOTHOTO PEeIIEHUs TPOOJIeM, CBA3aHHBIX C XMMHEH, MPOTHO3UPOBAHUS, aHAIM3a U OICHKU C
MO3HMIMK  DKOJOTHYECKOW  O€30MacHOCTH  TOCIEACTBUH  OBITOBOM M MPOW3BOJCTBCHHOM
ACATCIIPHOCTH YCJIOBCKA, CBSI3aHHOI>'I C XUMHYCCKUM HpOI/ISBOI[CTBOM, HCIIOJIB30BAHHUCM H
nepepaboTKOM BEIIECTB;

yrayOJeHue MPEeACTaBICHUH O HAYYHBIX METOAAX IMO3HAHUsS, HEOOXOIMMBIX I MPHOOpETCHUS
YMCHI/Iﬁ OpI/IeHTI/IpOBaTI)CH B MI/Ipe BCIICCTB U O6T)$ICH€HI/I$I XUMHUYCCKUX HBHGHI/II;'I, HMCHOIIINX MECTO

B IIpHUPOJC, B HpaKTI/I‘leCKOﬁ JeITEeILHOCTH U IIOBCEJHEBHOMN JKU3HU.

HEJIN U 3AJAYA YYEBHOI'O INTIPEMETA «XUMMUS»

B mpakTuke npenojaBaHus XMMHM Kak Ha YpOBHE OCHOBHOIO 0OIIEero oOpa3oBaHMs TaK M
Ha YpOBHE CpEeJHEro obIuero odpa3oBaHus, NMPH ONPEAEICHUN COAEPKATEIbHON XapaKTepUCTUKU
Lejned M3Y4EeHHsI IpeaMeTa HalpaBICHHEM IIEPBOCTEIEHHOM 3HAYUMOCTH  TPAJULMOHHO
npu3Haércss (QOpMHUpPOBAHME OCHOB XHMHUYECKOM HayKM Kak O0OJacTH  COBPEMEHHOIO
€CTECTBO3HAHHUS, TPAKTUUECKON JESITEIBHOCTH YEJIOBEKAa U KAK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOOUYECKOW TOYKHM 3PEHHs TaKOM MOAXOA K OINPENEICHUIO LEJed H3ydeHUus
IIpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

['maBHBIMM 1eNAMH  HM3y4eHHs TmpenMera «XUMHS» Ha YpPOBHE CpEJHEro O0OIero
oOpa3oBaHMs Ha 6A30BOM YPOBHE SIBJISIOTCS:

dbopMHpOBaHHE CHUCTEMBbl XUMHUYECKHX 3HAHWUN KaK BaXHEHIEH  COCTaBIISIONIEH
€CTECTBEHHO-HAyYHOM KapTHUHBI MHpA, B OCHOBE KOTOPOM JIEKaT KIKOYEBbIE ITOHATH,
¢dbyHaaMeHTalbHbIE 3aKOHBI U TEOPHUHM XHMHH, OCBOCHHE f3bIKa HAayKH, YCBOEHHE M IMOHHMaHHE
CYIIHOCTH JOCTYIMHBIX 0000IIEHN MUPOBO33PEHUECKOT0 XapaKTepa, 03HaKOMIIEHHE C UCTOPHEH UX
Pa3BUTHUS U CTAHOBJICHUS,

dbopMupOBaHHE U pa3BUTHE MPEACTABIECHUI O HAYYHBIX METOAAX IIO3HAHUS BELIECTB U
XUMHUYECKHX PEaKIMUH, HEOOXOAMMBIX Uil TNPHOOPETEHUS YMEHUH OpPHUEHTHPOBATHCS B MHpE
BELIECTB U XMMUYECKUX SIBJICHUN, UMEIOIINX MECTO B MPUPOE, B MPAKTUYECKOW U MOBCEAHEBHOMN

JKU3HHU,
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pa3BUTHE YMEHHUH U CIIOCOOOB NIEATEILHOCTH, CBSI3aHHBIX C HAONIOJACHHEM M OOBICHCHHEM
XUMHYECKOTO SKCIIEPUMEHTA, COOJIIOICHUEM TIPABHII 0€301TaCHOT0 00OPAIEHHUS C BEIIECTBAMH.

ConepkarenbHasi XapaKTepUCTUKA IeJied W 3aja4 M3y4deHUs MpeaMeTa B MpOorpaMme I10
XHMHH YTOYHEHAa W CKOPPEKTHPOBAaHA B COOTBETCTBHM C HOBBIMH TPUOPUTETAMU B CHCTEME
cpenHero odmiero oopazoBanus. CerofHsl B MPENOJaBaHUM XUMUU B OOJBIICH CTEEHU OTHAETCS
MPEANOYTeHNE TPAKTUYECKOW KOMIIOHEHTE COJEpKaHus OOydeHHWs, OpUSHTHPOBAHHOW Ha
MMOATOTOBKY BBIITYCKHHMKA OIOIICO0pa30BaTEIbHON OpraHu3aliiy, BJIaJICIONIero He HaboOpOM 3HAHMM,
a (YHKIMOHAJIBLHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHUSMU AaKTHBHOTO ITOJTYYCHHS
3HaHUU U NPUMEHEHHUs UX B PEAIBHOM JKM3HU JUIA PELIEHUs NPaKTUYECKHUX 3ajad. B 3Toil cBs3n
P U3YYEHUH TIpeaMeTa «XUMUS» TOMUHHUPYIOIIee 3HAYCHUE TPUOOPETAIOT TaKKE IIEeTU U 3a1auH,
KakK:

ajanTtanus oOydJaroniuxcst K yCIOBUSM JTUHAMUYHO Pa3BUBAIOIIETOCS MHUPa, GopMUpOBaHUE
WHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K C€aMOOOpa30BaHUIO, COTPYTHUYECTBY,
CaMOCTOSITEIbHOMY TIPUHSATHIO TPaMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH M MX TPUMEHCHHEM;

dopMupoBaHHe Yy OOy4YarOIIUXCS KIIFOYCBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIIUH),
MMEIOIUX YHUBEpPCAIbHOE 3HAUYCHUE AJISl Pa3IMYHBIX BHUJIOB JIEATEIHHOCTH. pPEHICHUS Mpodiiem,
MOMCKa, aHaiau3a W 00paboTku wuHOpMaAIMK, HEOOXOAUMBIX IS TPUOOPETEHUS OIBITA
JesTeIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B IMO3HAHUM XHMMHHU, a TaKXKe ISl OIEHKU C
MO3UIIMH SKOJIOTHYECKON OE30MacHOCTH XapaKTepa BIMSHHS BEIIECTB M XMMHUECKHUX MPOILIECCOB Ha
OpraHHU3M 4YeJIOBeKa U MPUPOAHYIO CPEY;

pa3BUTHE TIO3HABATENbHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUECKHUX CHOCOOHOCTEM
oOy4aroumxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA IO XUMHUU B
COOTBETCTBUM C >KU3HEHHBIMU MOTPEOHOCTSMH, HCIONb30BaTh COBPEMEHHBbIE WH(GOPMAIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKAa M aHalu3a y4eOHOW M HAY4YHO-TIOMYJISAPHOW HH(OpMAIMH XUMHUYECKOTO
COJIEPKaHUS;

(GbopMUPOBaHHE W Pa3BUTHE Y OOYYAOIINXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIICHUS,
Ha0JTI0IaTEIBHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH,
MIpH ITAHUPOBAHUU U MPOBEICHUN XMMHUYECKOTO SKCTIEPUMEHTA,

BOCIHTAHHUE Yy 00YyJarOMMXCs YOKIEHHOCTH B TYMAaHUCTHYECKON HAMpPaBIEHHOCTU XHMHH,
e€ BaXHOW pOJM B PEHICHUH TIJIO0AIBbHBIX MPOOJIEM PpalMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MIOTIONTHEHHSI DHEPTeTUYECKUX PECypcoB M COXpPAaHEHHUs MPHPOJHOTO PAaBHOBECHUS, OCO3HAHUS
Heo0XoIMMOCTH OEpeKHOTO OTHOIICHHS K MPUPOAE M CBOEMY 3J0POBBIO, a TakKe MPUOOPETEeHUs
OTIBITa WMCTIOJb30BaHUS TMOJYYEHHBIX 3HAHWH [JIsl TPUHSTHS TPAMOTHBIX PEIICHUH B CHUTYaIUX,

CBsA3aHHBIX C XUMHUYCCKUMHU SIBJICHUSIMU.
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Ilpu usyyenuu yuebnoeo npeomema «Xumusy Ha yenyOnéHHOM YpO6He MmaKdice, KaK Ha
VPOBHE OCHOB8HO20 U CcpedHe2o obwe2o obpazosanus (Ha 0Oazoeom yposHe), 3adauell
NePBOCMENeHHOU 3HAYUMOCIU AGNAEMCS (DOPMUPOBAHUE OCHO8 HAYKU XUMUU KAaK obracmu
COBPEMEHHO20 — eCMeCmE03HAHUS, NPAKMUYECKOU  OesimelbHOCMU — Yelogeka U  O00H020 U3
KOMNOHEHMO8 MUPOBOUL KYIbMYPbl.

Pewenue smoti 3a0auu Ha yenyonémHom yposHe uzyueHus npeomema npeonondazaem
peanuzayuro makux yeieu, Kax:

Gopmuposarue npeocmasieHuil: 0 MAmMepuaIbHOM eOUHCMEEe MUPA, 3AKOHOMEPHOCMAX U
NO3HABAEMOCTU ABLEHULl NPUPOObL, O MeCme XUMULU 8 CUCeMe eCMeCMBeHHbIX HAYK U eé 6edyuyell
poau 8 obecneduenuy yYCMoUdUB020 pPA3BUMUsL Yel08eYecmed: 6 peuleHul npooiem dK0102u4ecKoll,
9Hepeemu4eckoll U nuuesoli 6e30nacHOCmu, 8 pazeumuu MeOUYUHbl, Co30aHUU HOBbIX MAMEPUAILO8,
HOBbIX  UCMOYHUKOG JHepeuu, 6 o0DecneweHuu payuoHaIbHO20  NpUpoOONnOIb308aHUs, 8
Gopmuposanuu  Muposozspenusi U obwel  KyIbmypbl YeN08eKd, a MAKice IKOI0SUHEeCKU
000CHOBAHH020 OMHOWEHUS K C80EM) 300P08bI0 U NPUPOOHOU cpede;

0CB0€HUe  CUCmeMbl 3HAHUU, JIexcawux 68 OCHO8e XUMUYECKOU  CcOCmasnsioujell
ecmecmeenHO-HAYYHOU KAPMUHbL MUpA: (YHOAMEHMANbHBIX NOHAMUL, 3AKOHO8 U MeopUutl XUMUul,
COBPEMEHHBIX NPedCmAaseHUll 0 CMPOEHUU 6eujecmed HA PA3HbIX VPOBHAX — AMOMHOM, UOHHO-
MONEKYJISIPHOM, HAOMONEKYISAPHOM, O MePMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHISX
NPOMEKAHUsL XUMUYECKUX peaxkyutl, O XUMUYEeCKOM pPABHOBeCUlU, pACMEOpax u OUCNEPCHbIX
cucmemax, 06 0OWUX HAYUHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMEA;

Gopmuposanue y 00y4aOuWuxcs 0COHAHHO20 NOHUMAHUS 860CMPEOOBAHHOCIU CUCTEMHBIX
XUMUYECKUX 3HAHUU 01 OOBACHEeHUs KIUesblX udell U npodieMm CcO8PeMeHHOU Xumuu, OJis
OOBSCHEHUS U NPOCHO3UPOBAHUSL  SGNEHUL,  UMEIOWUX — eCMeCMBEHHO-HAYYHYIO — NPUupooy;
2PAMOMHO20 peutenuss npooaem, CEA3AHHBIX ¢ Xumuell, NPOSHOZUPOSAHUs, AHANU3A U OYEHKU C
no3uUyull  9KOJI02UHEeCKolu  0Oe30nacHoCmu  NocieoCmeull  Oblmogolt U NPOU3B0OCHBEHHOU
0esimenbHOCMU  4el0BeKd, C6A3AHHOU ¢  XUMUYECKUM NPOU3B00CHEOM, UCHONb30BAHUEM U
nepepabomkou eewecms;

yenyonenue npeo0CcCmagieHuli. 0 HAYYHLIX Memooax HNO3HAHUS, HeoOX00UMbIX 0Jid
npuodpemenus yMeHuti OPUEHMUPOBAMbCS 8 MUPe Beecms U 00bACHEHUs XUMUYECKUX S61eHUl,
UMEIOUWUX MeCmo 8 npupooe, 8 NPAKMUYEcKoll 0esimeabHOCMU U NOBCEOHEeBHOU HCUSHU.

B nname peanuzayuu nepeoouepeonvix BOCHUMAMENbHLIX U  PA3GUEAIOWUX  DYHKYULL
YeNOCMHOU cucmembl CpeoHe2o 00we20 00pazosanus Npu u3yyeHuu npeomema «Xumus» Ha

VenyonéHHom yposHe 0cobyl0 aKmyalbHOCMb npuobpemarom makue yeid U 3a0adi, Kax:
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socnumanue y0edcOEHHOCMU 8 NO3HABAEMOCU SGIeHUl NPUPOObL, YEANCCHUL K NPOYECC)y
meopuecmea 6 004ACU MEOPEeMUECKUX U NPUKIAOHBIX UCCIe008AHUN 8 XUMUU, Gopmuposaniue
MUPOBO33PEHUSL, COOMBEMCMBYIOUE20 COBPEMEHHOMY YPOBHIO PA3GUMUSL HAVKU,
passumue Momueayuu K O00OVHeHUl0 U NO3HAHUIO, CHOCOOHOCmEl K CAMOKOHMPOIIO U
CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUSl 00UjeUesl08e4ecKUxX YeHHoCmell,
passumue no3HABAMENbHLIX UHMEPECO8, UHMELIEKMYAIbHbIX U MEOPUEeCKUX CnocobHocmell
ooyuarowuxcs, Gopmuposanue y HUX CO3HAMEIbHO20 OMHOWEHUS. K CaMo0Opaz08anuio u
HEeNnpepuleHOMY 00pA308aHUI0 KAK YCI08UN YCHNeWHOU NpOPEecCUOHAbHOU U 00WeCmBEeHHOl
OesimebHOCMU, OMBEMCMBEHHO20 OMHOWEHUS K C80EM) 300P08bI0 U NOMPEeOHOCMU 8 300P08OM
obpase HcuzHu,
Gopmuposarue ymeHuil U HABbIKOG PA3YMHO20 NPUPOOONONb308AHUS, PA3BUMUE IKOIOCULECKOU
KYIbmypbl, NpUodpemeHnue onvlma 00uecnme8eHHO-NoAe3HOU IKOI02UYECKOU 0esimelbHOCHIU.
Henmn w 3amaun M3y4eHUs NpeaMera «XUMHUS» TONYYHIH TMOAPOOHYI METOJAUYECKYIO
WHTEPIPETAINIO B pasnene nporpammbl  «[lmaHupyeMbie pe3yiabTaThl OCBOCHHUS IIPEIMETAy,
Oomarojapss 4yemMy oOecIedeHO YETKOE IMPEJICTABICHHE O TOM, KaKWe 3HAHWS W YMEHUS HMEIOT

IpsAMOC OTHOIICHUC K p€aiu3aliiu KOHerTHOfI OCIu.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucrteme cpemgnero o6riero oopasoBanus «XuMHs», H3ydaeMmas Ha 0a30BOM YpOBHE, MpU3HAHA
00s13aTeNbHBIM Y4EOHBIM MPEIMETOM, BXOISIIUM B COCTaB MpeAMeTHON obnactu «EcTecTBeHHbIE
Haykuy. OO0I1Iee YMCI0 9acoB, PEKOMEHIOBAaHHBIX IS n3ydeHus xumuu — /0 gacos: B 10 kiacce —
35 yacos (1 gac B Henento), B 11 knmacce — 35 wacoB (1 yac B Henenio).

VY4eOHblii npeameTr «XuMHUsA» YrIIyOJEHHOTO YPOBHS M3Y4€HHS BXOAMT B COCTaB NpPEAMETHOMN
obnactu «EcTecTBeHHble Hayku». Ero n3ydeHue npeaycMOTPEHO B KilaccaX e€CTeCTBEHHOHAYYHOTO
npoduns, HampuMep XHUMHYECKHX, XHWMHUKO-OMOJOTHMYECKMX M MEIMIMHCKHX. B 3THX Kiaccax
W3ydeHHE aHHOTO IMpeaMeTa NpPeAyCMOTPEHO B 00bEME yueOHON Harpy3ku He MeHee 3 9
B Hezenro. OOmiee 9mMcio 4YacoB, PEKOMEHIIOBAHHBIX [UIS M3YYEHUS XHMHH Ha YIITYOJIEHHOM
ypoBHe, — 210 gacoB: B 10 kimacce — 105 vaca (3 yaca B Henmento), B 11 kitacce — 105 vaca (3 yaca B
HEIEI0).

[Tpu dpopmupoBanum 0Opa3zoBaTELHON OpraHu3aIyel MyIbTUIIPO(UIFHOTO Y4eOHOTO TUTaHa JUIs
10 m 11 wiaccoB ycTaHaBIMBAeTCs ydeOHas Harpyska 1o mpeaMery «XHuMus» JUis 0a30BOr0 YPOBHS B
oobeme 1 vac B Henemo (35 4 B rox), a st yriayOnEHHOTO YPOBHS CleAyIoIM oOpazoM: 1 gac B Henemto
3a cuet obs3arenpHON yactu OOIT COO u 2 vaca 3a cuer yactu OOIl COO Ha AOMOTHUTETHHBIC
ydeOHbIe TpeAMEThl. TakuM 00pa3oM, i O0ydaroImMXxcs, BHIOpABIIUX YriyOJIEHHOE H3YYCHHE
XUMUH, ydeOHas Harpy3ka ycTaHaBiIuBaeTcs Takke 3 yaca B Heaenwo (105 1 B rom), aTo

IIPaBOMEPHO, €CJIM MaKCHUMajbHas yuyeOHas Harpy3ka He MPEBBIIIACT MAaKCUMAJIBHO JOMYCTHMYIO
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y4eOHYIO HAarpy3Ky B HEJIEIIO.
B TemaTtudeckoM  IUTAaHMPOBAaHWM  yKa3aH pe3epB  y4eOHOrO  BpEMEHH, KOTOpOe
PEKOMEHAYETCsl IS peai3alii aBTOPCKUX IMOAXOJIOB IO HCIOJIB30BAHUIO Pa3HOOOpa3HBIX (HopM

OpraHm3aly yaeOHOro mpoiecca.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA «XUMMUSD»

OI'OC ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHMSI OOYYAIOIIMMHUCA MPOrpaMm
cpenHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METANPEIMETHBIM W TpeaMeTHbIM). [lomydenue
XUMHYECKOro oOpa3oBaHHs Oa3upyeTcs Ha OCHOBHBIX JMJIAKTUYECKUX MPHUHIMIAX OOYdSHHS
(HAY4HOCTH, CHUCTEMHOCTH, CHUCTEMATUYHOCTH, JOCTYIHOCTH, CBSI3U TEOPUH C IPAKTUKOMH,
HarJsiJHOCTU W Jp.), Ha IPUMEHEHUU COBPEMEHHBIX OOpPa30BaTENIbHBIX TEXHOJOIMM C yd4eToM
MEXaHHU3MOB  JIOCTHDKEHUS  BCEX  IUIAHHPYEeMBIX  PE3yIbTaTOB  OCBOCHHMS ~ OCHOBHOM
oOpa3oBarenbHON MporpaMMbl. HaydHo-meToAandeckoi OCHOBOW Ui pa3pabOTKU IIIAHUPYEMBIX
pe3yJbTaTOB OCBOEHHUS MPOTpaMM CpeIHEro oOmero o0pa3oBaHMsI SBJISETCS CHUCTEMHO-

NEeITEIbHOCTHEIN ITOIX O/,

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTBeTCTBMM C CHCTEMHO-IEATEIIBHOCTHBIM MOAXOAOM B CTPYKTYp€ JIMYHOCTHBIX
PE3yNbTAaTOB OCBOCHHS MpeaMeTa «XUMHUsS» Ha YPOBHE CpelHero oOmero oopa3oBaHus BbIIEICHBI
CIEAYIOLIUE COCTABIIAIOLINE!

OCO3HAaHHE OOYYAIOUIMMHUCS POCCHMCKONW Tpa)TaHCKOW HUIACHTUYHOCTH — TOTOBHOCTH K

CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4YMe MOTHBAILIUU K 00Y4EHUIO;
IeJICHANTPaBICHHOE Pa3BUTHE BHYTPEHHUX YOKIECHUM JIMYHOCTH Ha OCHOBE KJTFOUEBBIX IIEHHOCTEH

Y UCTOPHYECKHUX TPAIUITi 0a30BOI HAYKH XUMHH;

TOTOBHOCTb M CITOCOOHOCTH O0YJarOIIHUXCsl PYKOBOJICTBOBATHCSI B CBOEH JIEATEILHOCTH 1IEHHOCTHO-

CMBICIIOBBIMH YCTAaHOBKaMH, MPUCYIIIUMH IIEIOCTHON CUCTEME XMMHYECKOTO 00Opa30BaHMUsI;
HaJU4Yue TMPaBOCO3HAHUSA IKOJOTHYECKON KYIBTYphl W CIIOCOOHOCTH CTaBUTh IIEIM U CTPOWTH

JKU3HEHHBIE TJIaHEI.

JIMYHOCTHBIE pe3yabTaThl OCBOSHHUS MpeAMETa «XHUMHs» JOCTUTAIOTCS B CIMHCTBE YYCOHOU U
BOCIUTATEIbHOU  JAesTenbHOCTH OpraHu3alid B COOTBETCTBUM C T'YMAaHUCTUYECKHUMH,
COIMOKYJIbTYPHBIMH,  JYXOBHO-HPABCTBEHHBIMU  ILIEHHOCTSIMH W  HJC€AJIaMHd  POCCHUHCKOTO
TPKJIAHCKOTO O0OIecTBa, NPUHATHBIMA B OOIIECTBE HOPMAaMH H TIpaBUJIaMHU TIOBEJICHUSI,
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CHOCOOCTBYIOIIIMMH IPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTUSA M HPABCTBEHHOTO CTaHOBJICHUS
JUYHOCTH 00 y4JaronTuXCsl.

JIMIHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaAMeTa «XUMHUsS» OTPaXaroT CHOPMHPOBAHHOCTh OIIBITA
MMO3HABATEIBHON W MPAKTUYECKOW JEATCIILHOCTH OOYYaroNIMXCS [0 PEeaTu3aludd MPUHATHIX B

0011IeCTBE LIEHHOCTEH, B TOM YHCJIC B YaCTHU.

1. I'pa:kiaHCcKOro BOCIMTAHUS:

OCO3HAHMS 00YUYAIOMIMMHUCS CBOMX KOHCTHTYLHMOHHBIX IpaB U 005S3aHHOCTEH, YBaKECHHS K 3aKOHY H
MIPABOIIOPSIIIKY;

Hpe[[CTaBJIeHI/IH O CONMAJIBHBIX HOpMaX nu HpaBI/IJIaX MCKIINYHOCTHBIX OTHOH_IGHI/Iﬁ B KOJIJICKTUBC,

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JCATCILHOCTH MPHU CO3JIaHUK YICOHBIX IIPOEKTOB, PEIICHUH
y4eOHBIX M IMO3HABATEIIBHBIX 33]1a4, BHIIIOJHECHUN X UMUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh M NMPUHUMATh MOTHBBI, HAMEPCHHS, JIOTUKY M apryMEHTBI JIPYIHX IPH

AHAJIN3C PA3JIMYHBIX BUIOB y‘IG6HOfI JCSTCIBbHOCTH,

2. HanI/IOTI/I‘leCKOFO BOCIIUTAHUA:

HEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICANTO OTCYCCTBCHHOM XUMUH,

YBAXKCHHUA K IMPOLECCY TBOPUCCTBA B obnactu TCOPUHU MU IIPAKTHYCCKOI'O IIPUMCHCHHUA XUMUH,
OCO3HAaHUA TOro, 4YTO MAOOCTHXKCHUA HAYKM CCTbhb PC3YJIbTaT JAJIUTCIBHBIX H&6HMH€HHﬁ,
KPOIIOTJIUBBIX SKCIICPHUMCEHTAJIBHBIX ITOUCKOB, ITIOCTOAHHOI'O TPyJda y‘IéHI)IX M IIPAKTHUKOB,

HHTEpCCa M IMO3HABATCIIbHBIX MOTHBOB B IIOJIYYCHHU U IMOCJICAYIOIICM AHAJIN3C I/IH(1)0pMaI_II/II/I 0

MEpCAOBLIX TOCTHIKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHON XHUMUH,

3. lyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, THUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIIEHWBATh CHUTYyalluM, CBS3aHHBIE C XWMHUYECKMMH SIBICHUSAMH, W TPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYACh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TOBEJACHHE M MOCTYIMKH CBOUX TOBAPHINEH C MO3MIIMI HPABCTBEHHBIX

1 IPpaBOBBIX HOPM U OCO-3HAHUC MOCJIEICTBUI 3TUX IMMOCTYIIKOB;

4. ®opMupoBaHUs KYJIbTYPbI 310POBbS:

MOHMMAaHUs [IEHHOCTEH 37I0pOBOro M 6€301MacHOro 00pasa *KU3HU; HEOOXO0UMOCTH OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXHUUYECKOMY 3/I0POBbIO;

coOmroIeHnsI TIpaBUil 0€301MacHOTO OOpAaIIeHHs ¢ BEIIECTBAMU B OBITY, TTOBCEIHEBHOW JKU3HU U B
TPYAOBOM AESATEILHOCTH;

MOHUMAHMS IIEHHOCTH TMPAaBUJ HWHAWBHUYATHHOTO M KOJUICKTUBHOTO O€30MacHOTO TOBEIEHHUS B
CUTYaLMSIX, YIpOXKAKOLUX 310POBbI0 M KU3HM JIIOAEH; OCO3HAHUS IOCIEICTBUM M HENPUATHUS

BPEIHBIX MIPUBBIYEK (ymotpebieHust aJIKOTOJI4l, HapKOTHKOB, KYpeHUs);
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5. TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKON ACSATEIBHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U JPYrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKH Ha aKTHMBHOE Y4acTHE B PCHICHUH MPAKTHUECKUX 3a/1a4 COIIMAIbHON HAIPABICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YUEHHUIO0 TPOo(deccuil pasNTuyHOro pojaa, B TOM YHUCIE Ha OCHOBE
MPUMEHEHHSI TPEIMETHBIX 3HAHHIA 110 XHMUHU,

YBKEHUS K TPYAY, JIOSM TPY/Aa U pe3yJbTaTaM TPYIOBOH IS TEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIWBUIYaTbHOW TpaeKTopuu oOpa3oBaHus, Oymyiien
npodeccuu u peanu3aluu COOCTBEHHBIX )KHU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,

CIIOCOOHOCTEH K XUMHH, HHTEPECOB U TOTPEOHOCTEH 00IIeCTRa,;

6. IK0JI0rMYeCKOro BOCIIMTAHUS:

9KOJIOTHYECKH 11€71ecOo00pa3HOro OTHOIIEHUS K MPHPOJEe, KaK MCTOUYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emuie;

MOHUMAaHMs TH00aTbHOrO XapakTepa OJKOJOTMYECKUX MpoOsieM, BIUSHUS HSKOHOMHYECKHX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATILHOM CPEBI;

OCO3HAaHUSA HEOOXOJUMOCTH UCIHOJb30BAaHUS JIOCTHIKEHUNW XHMMHUU Uil PELIEHUs BOIPOCOB
PalMOHAIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HEMPUATUS ACHCTBUM, MPUHOCSIIIMX BpEJ OKPYXKAIoLIed NMPUPOJHOM cpele, YMEHHs
IIPOTHO3UPOBATH H€6J’IaFOHpI/I${THI)Ie OKOJIOTMYCCKUE MOCICACTBUA IMPEATTPUHNUMACMBIX HGI\/’ICTBI/II\/’I
Y MIpeAO0TBpaLaTh UX;

HaJM4Ms Pa3BUTOIO SKOJIOTHYECKOTO MBIIUIEHHUS, SKOJIOTUUECKONW KYJIbTYPHI, OINbITA ACSITEIbHOCTU
SKOJIOTHYECKOU HAIpaBJICHHOCTHU, YMCHUA PYKOBOACTBOBATHLCA HWMH B HO3HaBaT€J'II>HOI\/'I,
KOMMyHI/IKaTI/IBHOI\/JI u COIIPIEU'IBHOﬁ ITIPAaKTHUKE, CIIOCOOHOCTH H YMCHUA AKTUBHO HPOTUBOCTOSATH

UJIE0JIOTUHN XeMopoOuu;

7. LleHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOILECTBEHHOM MPAaKTUKH;

MOHUMAaHUS CTIEHU(PHUKI XUMHUHM KaK HayKH, OCO3HaHUs €€ poiu B (JOPMHPOBAHUU PALMOHATIBHOTO
Hay4YHOTO MBIIIICHUS, CO3/IaHMM LEJIOCTHOTO IPEJICTaBICHUS 00 OKPYXKAIOIEM MHUPE KaK O
CANHCTBC IPHUPOABI W 4YCJIOBCKA, B IMO3HAHWMU IMPHUPOAHBIX 33KOHOMepHOCTeI\/'I n PCIICHHUU
po06sieM CoOXpaHEeHUs MPUPOIHOTO PaBHOBECHS;

yOexXIEHHOCTH B O0COOOW 3HAYMMOCTH XMMHUHM M COBPEMEHHOW IUBWIM3ALMU. B €€

T'YMaHUCTHYECKOW HAIPaBICHHOCTH W BAXHOW POJIM B CO3JaHMHM HOBOH 0a3bl MaTepHATIbHON
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KYJIbTYpBI, PEIICHUH TI00aTBHBIX MPOOJIEM YCTOMYHBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOMH,
SHEPTeTUYECKOW, THINEBOM W OKOJOTUYECKOW OE€30MacHOCTH, B PAa3BUTUM MEIUIIMHBI,
o0ecrieueHnH YCIIOBUM YCIIEUTHOTO TPyAa U SKOJOTHUECKH KOMGMOPTHOM KU3HU KaXIOTO YjcHa
oOmiecTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTHU. IMMOHUMAHHSI CYITHOCTH METOJOB MO3HAHMS, UCIIOJIb3YeMbIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCITOJIb30BaTh IOJydaeMble 3HAHHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUH OKPYXAIOIIETO MUPA U MPOUCXOIANINX B HEM U3MEHEHUHN, YMEHHUS JCNaTh
00OCHOBAaHHBIC 3aKIIOUCHUSI HAa OCHOBE HAyYHBIX (DaKTOB M HMMCIOIIMXCS JTaHHBIX C IEIbI0
MOJTYYCHHS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOb30BaTh XUMHUYECKHUE 3HAHMS JUIS pEIIeHHusl MpobiieM B
peanbHBIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON EATEIbHOCTH,

TOTOBHOCTU U CHOCOOHOCTH K HEMpPepbhIBHOMY 00pa30BaHUIO U CaMOOOpPa30BAHUIO, K aKTUBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUH 10 XUMHH B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSIM TPpyZa B Pa3IMYHBIX cepax MpodhecCHOHANBHON AeITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

MeTtanpenmMeTHble pe3yabTaThl OCBOCHHUS Y4E€OHOrO Mpeamera «XUMUs» Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHMs BKIIOYAIOT: 3HAYUMBIC Ui (POPMUPOBAHUS MHUPOBO33PEHUS O0YUArOIIUXCS
MEKIUCIUILTMHAPHBIE (MEXKIPEIMETHBIC) OOIIECHAYYHbIC MOHATHS, OTPAXKAIOIIUE IEIOCTHOCTh
HaquOfI KapTI/IHBI MI/Ipa nu CHG-HI/I(I)I/IKy METOJOB IIO3HaHU, I/ICHOJ’IBS}’GMHX B C€CTCCTBCHHBIX
Haykax (MaTepusi, BEIECTBO, DHEPTHs], SBJICHHE, MPOIECC, CUCTeMa, HAydyHBbId (haKT, MPHHIIMII,
TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEJIOBaHNE, HAOMIOICHHE, U3MEPEHUE, IKCIIEPUMEHT
U JIp.); YHUBEpCcallbHbIe ydeOHbIe IeicTBUS (TI03HABATEIIbHBIC, KOMMYHHKATUBHBIEC, PETYJISITUBHBIC),
oOecrnieunBaronie GopMupoBanue (HYHKIIMOHAIBHOW TPaMOTHOCTH M COIMATBHOM KOMIIETEHIIUU
o0yJaronmxcsi; CrocoOHOCTh OOYUYAIOIUXCSl HCIOJNB30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIE,
MHPOBO33PEHUECKHME 3HAHUS W YHUBEpCaldbHbIe YdeOHBIC JCHCTBHS B TIO3HABaTEIbHOU U
COIIMAJIbHOW MPAKTHUKE.

MeranpeaMeTHbie  pPEe3yNbTaThl  OTPAXKAIOT  OBIAJCHUE  YHUBEPCATBHBIMH  YU4COHBIMH
[03HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYISATUBHBIMU JI€MCTBUSIMU.

Osnadenue yHueepcatbHbIMu y4eOHbIMU NO3ZHACAM EIbHBIMU 0CUCIBUAMU

1. Ba3oBBIMM JJOTHYECKUMHU JEHCTBUAMM:
CaMOCTOATENbHO (HOPMYITHUPOBATh U aKTYAJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpHUBAaTh,
ONpPEACNATh 1ENN NEITeIbHOCTH, 3a7aBasl MapaMeTpbl U KPUTEPUU HUX ITOCTUKEHUS, COOTHOCUTH

PE3YIbTAaThI JCATCIIbHOCTH C IIOCTaBJICHHBIMU LICJISIMU,
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UCIIOJIB30BATh P OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS] — BBIAEIATh XapaKTEPHBIC
IPU3HAKA IIOHATHNA M YCTaHABIMBATb HX B3aUMOCBSA3b, HCIIOJIB30BATH COOTBETCTBYIOIIUE
MOHATUSA 7151 OOBSCHEHUS OTJEIBHBIX (PAKTOB U ABICHUH;

BbIOMPATh OCHOBAHUS Y KPUTEPUH JUIs KJIaCCU(UKALIMHU BELLIECTB U XUMUYECKUX PEaKIHii;

YCTaHAaBJIMBATh IPUUYNHHO-CJICICTBEHHBIC CBSI3U MEXKy U3y4a€MbIMU SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXJEHHUs (MHIYKTUBHBIC, NEIYKTHBHbBIC, I10 AHAJOIMU), BBIABIATDH
3aKOHOMEPHOCTH M IPOTUBOPEUMS B PAaCCMAaTPUBAEMBIX SIBICHUSX, (POpPMYIMpOBAaTh BBIBOABI U
3aKJIFOYCHHS;

NPUMEHSATh B MPOLIECCE TMO3HAHMS HMCIIOJIb3yeMbIe B XUMHH CHMBOJIMYCCKHE (3HAKOBBIC) MOJIECIIH,
peoOpa3oBhIBATh MOJIEIBHBIC TPEICTABICHUS — XUMHUECKUI 3HAK (CHMBOJ) JJIEMEHTA,
XUMuyeckass (Gopmyna, ypaBHEHHME XUMHUYECKOM peakluu — MpU pPELIeHUH Y4eOHBIX
IIO3HABATENIbHBIX M IPAKTUYECKUX 3a]ad, MPUMEHATh HA3BAaHHBIE MOJEIIBHBIC IMPEICTABICHUS

AJI BBISIBJICHUA XapPaKTCPHBIX ITPU3HAKOB U3YyUAaC€MbIX BEIICCTB U XUMHUYCCKUX peaKum"I;

2. BazoBeIMH HCCJIeI0BATEILCKHMH A€HCTBUAMM:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIICCTB U XUMUYECKUX PEAKIIHIA;

(bopMyIMpOBaTh IENH U 33Jla4d HUCCIICIOBAHUS, HCIIOJB30BATh IMOCTABJICHHBIC W CaAMOCTOSTEIILHO
cOpMYJIMpOBaHHBIC BOMPOCHI B KayeCTBE MHCTPYMEHTA IIO3HAHUS W OCHOBBI  JUIS
(hopMUpOBaHMSI TUTIOTE3BI TIO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHHIA;

BJIaACTH HaBbIKaAMH CaMOCTOATCIBHOTO HJ'IaHI/IPOBaHI/ISI nu HpOB@Z[eHI/ISI yququCKHX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMECHHS HAOJIFOJIaTh 3a XOJIOM IPOIECCa, CaMOCTOSTEIIEHO
MPOTHO3UPOBATh €ro pe3yabTaTr, (QOopMyIHpoOBaTh OOOOIIEHHS U BBIBOABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yIbTaTOB HCCIEAOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O MPOJETaHHON
pabore;

PUOOpPETaTh OMBIT YYEHUYECKOW HCCIIEOBATEIbCKON M IMPOEKTHON JEeATeNIbHOCTH, HPOSBIATH
CIIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSTEIHHOMY IOMCKY METOJOB PEHICHUS MPAKTHICCKUX

3aaY, IPpUMCHCHUTIO PA3JIMYHBIX MCTOAOB ITO3HAHUS;

3. PaboToii c uHpopmanueii:

OPHEHTHPOBAThCS B PA3IMYHBIX HMCTOYHMKAX WHGPOpManuu (HaydHO-TIONYISpHAs JUTeparypa
XMMHYECKOTO COJEep)KaHMsl, CIpPaBOYHBIE IMOCOOMs, pecypchl IHTepHera), aHATU3UPOBATH
UHQOPMAIMIO pa3JIMYHBIX BHIOB M (OpM TpeACTaBICHHS, KPUTHYECKH OIICHUBATh &
JIOCTOBEPHOCTH Y HEMPOTHBOPEUYHUBOCTH;

(hopMyTUpPOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMUYHbIE METO/BI MPU TIOUCKE W 0TOOpe MH(OpMaIuy,
HE0OXOIUMO JIUTS BBITIOTHEHUSI y4eOHBIX 33/1a4 ONPEIeIEHHOTO THIIA,

MpUOOpeTaTh OMBIT HCIONb30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH H
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Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAIBbHYIO (hOpMY MpeAcTaBiacHuS HHpopManuu (CXeMbl, TpapuKH,
JMarpaMMbl, TaOJIHIIbI, PUCYHKH U T. 11.);

WCIOJb30BATh HAYYHBIH S3BIK B KAueCTBE CPEIACTBA NpU pabOTe C XUMHUYECKOW HH(POpPMALIUEH:
NPUMEHSATh MEXKIIPEIMETHbIC ((PU3MUECKHEe U MaTeMaTHYECKHe) 3HAKH U CUMBOJIBI, (OPMYIIBI,
ab0peBHaTyphl, HOMEHKJIATYPY;

MCIOJIB30BATh M MPE0OPA30BBIBATH 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATIISATHOCTH.

Osnadenue yHuepcatbHbIMU KOMMYHUKAMUGHHIMU 0CUCM GUAMU

3a7iaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOil TeMbl B XOJ€ Auanora H/WIA JIUCKYCCHH,
BBICKa3bIBaTh WM, (OPMYIUPOBATH CBOM NPEIJIOKEHUS OTHOCHTEIHHO BBIIOJHEHUS
MPEJI0KEHHOM 3aa4H;

BBICTYNaTh C TIPE3CHTAllel pe3ylbTaTOB IO3HABATEIBHON AESITENbHOCTH, IOJTYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUHM XUMHYECKOIO
9KCIIEPUMEHTA, IPAKTUUYECKOH pabOThl MO HCCIEIOBAHUIO CBOMCTB H3Y4aeMbIX BEILECTB,
peannzanuu y4eOHOTO MpoeKTa M (OPMYIHUPOBATh BBIBOJABI IO pe3ylbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAHMM MYTEM COTJIACOBAHMS MMO3ULIMN B X0OZ€ 00CYXK/IeHUsI U OOMEHA MHEHHSIMH.
Osnadenue yHugepcatbHblMu PeyiamueHbIMU 0CUCMEUAMU.

CaMOCTOSITENIHO TUIAHUPOBATHh U OCYILLECTBIISITh CBOIO IIO3HABATENIbHYIO JEATEIbHOCTD, ONpPEAEIsi
e€ 1IeJM U 3aJ]a4i, KOHTPOJIMPOBATh U 1O Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh MpeaaraeMblil
QITOPUTM JIEUCTBUI IpHM BBHIMOJIHEHUM YYEOHBIX M MCCIEIOBATENbCKUX 3a/a4, BbIOMpPATh
Haubosee 3QGeKTUBHBIN CIOCOO UX PELICHHs ¢ YYETOM MOJydeHUs! HOBBIX 3HAHUI O BEIIECTBAX
Y XUMHUYECKUX PEAKIINSX;

OCYIICCTBJIATL CAMOKOHTPOJIb CBOCH IeITEIILHOCTH Ha OCHOBE CaMOaHaIN3a M CAMOOIICHKH.

INPEIMETHBIE PE3YJIbTATHI

[IpeameTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI CPEAHETO OOIIEr0 0Opa30oBaHUs MO XUMHH Ha
0a30BOM YypOBHE OpPHEHTHPOBAHBI Ha OOECIEYEHHE MPEUMYIIECTBEHHO OOIIe00pa3oBaTeIbHON H
OOIIEKYIbTYPHOU MOATOTOBKM oOOydaromuxcsi. OHM BKIIOYAIOT: crieMupUYecKue Al y4eOHOro
npeaMeTa «XUMUs» Hay9IHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHI IO OCBOSHUIO, HHTEPIPETAIINN
1 TIpeoOpa30BaHUI0 3HAHUM, BUIBI JACATEIHHOCTH MO MOJTYYCHUIO HOBOTO 3HAHUS W IMPUMEHEHHUIO
3HAHUH B PA3IUYHBIX YICOHBIX U PEATTbHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C XUMHECH.

B nmporpamMe 1o XuMuM NpPEIMETHBIE PE3YAbTATHI MPEACTABIECHBI 110 TOJAM H3Y4YEHUs Kak Ha

0a30BOM, TaK u Ha VenyOnéHHom YPOBHSX (BBLIETICHO KYPCUBOM).
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B 10 kn1acce npeaMeTHbIe pe3yJibTaThl 0CBOeHHS Kypca «Oprannyeckasi XMMH) OTPAakKaIOT!

1)

2)

3)

4)

5)

cghopmuposanHocms npedcmaeienuil. 0O XUMHYECKOW COCTaBIIAIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MHUpPA, POJIM XUMUU B MO3HAHUU SBIIEHUN MPHUPOABI, B (HOPMHUPOBAHUM MBIIUICHUS U
KYJIBTYPbl JHYHOCTH, €€ (YHKIMOHAIHHOW TPAMOTHOCTH, HEOOXOIUMOW I pEIICHUS
NPAaKTUYECKUX 3a7ad W HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3I0POBBIO H
MPUPOAHOI Cpejie;

61adeHue CUCTEMON XMMMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJATalollue MOHSITHS
(XMMHYECKHII DJIEMEHT, aTOM, OJJIEKTPOHHAs 000J0YKa aToMa, MOJIEKY/a, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIILHOCTh, XHMHUYECKass CBs3b, CTPyKTypHas ¢opmyna (pa3BépHyTas U
COKpamiéHHasl), MOJb, MOJISIpHAas Macca, MOJSPHBIA 00BEM, YIJIEPOJOHBIN  CKEJeT,
GbyHKIMOHAIbHAS TPYIINA, paauKall, U30MEpUs, U30MEpPbI, TOMOJIOTHYECKUN Ps, TOMOJOTH,
YII€BOAOPOAbI, KUCIOPOA- U a30TCOAEpKAIINE COSAUHEHU, MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIDHBIE COEAMHEHHUS); TEOPUM M 3aKOHBI (TEOpHUsl CTPOCHUS
opranuyeckux BemecTB A. M. bByrnepoBa, 3aKOH COXpaHEHHsST MacChl BEIICCTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XHMMHH; MHUPOBO33PEHUYECKHUE 3HAHUS, JIekKallue B
OCHOBE MOHUMAHUSl MPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKUX SIBICHUH, (PaKTOIOTHYECKHE
CBEJCHMSI O CBOMCTBaxX, COCTaBe, MOJYyYECHUM U O€30MacHOM HCIOJIb30BAaHUU BaKHEHIINX
OpraHMYECKUX BEIIECTB B OBITY U IPAKTUUECKON AESITEIbHOCTH YEJIOBEKA,;

chopmuposanHocms yMeHUli 8bis61AMb XapaKTepHbIe NMPU3HAKU MOHITHM, yCTaHABJIMBATh UX
B3aUMOCBS3b, UCNOIb3068aMb COOTBETCTBYIOLIUE MTOHATUS MPU ONKMCAHUM COCTaBa, CTPOCHUS H
IIPEBPALICHUI OPraHU4YECKUX COCINHEHUN;

copmMuUpoBaHHOCMb  YMEHUll UCNONIb308aMb XUMHUYECKYI0 CHMBOJIHMKY [UJIs COCTaBJICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpPAIIEHHOM) (GOPMYJT OPraHMYECKUX BEIICCTB
Y YPaBHEHUN XMMHUYECKUX PEAKLUN; U320Mas1u6ams MOJIEIN MOJIEKYII OPraHUYECKNX BEIIECTB
JUISL WILTIOCTPALMK UX XMMHYECKOTO ¥ IIPOCTPAHCTBEHHOI'O CTPOCHHS;

copmMuUpo8aHHOCMb YMEHUL YCMaHasiuéams TPUHAAIEKHOCTh H3YUYEHHBIX OPraHMYEeCKHX
BEIIECTB TI0 HMX COCTaBy W CTPOCHUIO K ONpeNeNi€HHOMY Kiaccy/Tpymmne COeAMHEHHN
(yrmeBooposbl, KHCIOPOA- W a30TCOJAEPXKAIIHE COCTUHEHUS, BBICOKOMOJICKYIISIPHBIE
COCIMHEHUs); dasams WM Ha3zBaHHs Mo cucremaruueckoi HomeHkiarype (IUPAC), a taxxke
MPUBOJUTH TPUBHAIBHBIE HAa3BAaHUS OTNEIbHBIX OPraHMYECKHUX BEUIECTB (STHJIEH, MPOIMUJIEH,
alleTUsIeH, ATUJICHIVIMKONb, TIUIEpHUH, (eHod, (opManbaerui, aueTadbAeru]l, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsl KUCIOTA, TIII0K03a, PPyKTO3a,

KpaxmMar, [IeJITI0I03a, TJTAIAH);
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6) copmuposannocme ymenus onpedeisimv BHIbl XUMHUYECKOH CBSI3M B OPraHUYECKHX

7)

8)

9)

10

11

)

p

COCIMHCHUAX (OTMHAPHBICE W KPATHBIC); KOBAICHMHAS U UOHHAS C653b, O- U P-C6s3U,
B000POOHASL CBS3D);

copmMupo8aHHoCms  yMeHUus NnoomeepiHcoamv HA  KOHKPEMHbIX —Npumepax Xxapakmep
3a8UCUMOCU PEAKYUOHHOU CHOCOOHOCTU OP2AHUYECKUX COeOUHEHULl Om KPAmHOCMU U muna
KosanenmHoul ceszu (0- U T-C853U), B3AUMHO0 GIUSHUSL AMOMO8 U 2PYNI AMOMO8 8 MONEKYIaX;
copmMupo8aHHoCms  yMenus NpUMeHAmMb TIONOXKEHHUS TEOPUHM CTPOCHHUS OPraHHYECKUX
BemiecTB A. M. ByriepoBa /it 00BsICHEHHS 3aBHCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOCHMUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

chopmupogaHHoCmb YMEHUU XapaKkmepu3oeams COCTaB, CTpOCHHE, (GU3NUYECKHE U XUMUYECKUE
CBOMCTBAa THITMYHBIX MPEJCTABUTEICH pPa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIeCTB (MeTaH,
9TaH, ATWIEH, MPOMWIIEH, aueTwieH, OyragueH-1,3, merunOyramuen-1,3, OGeH30i, MeTaHOI,
9TAHOJ, STUJICHTIINKOJIb, TIIMIEPHH, (CHOJ, aleTalbICTHI, MypaBbHHAS H YKCYCHAs! KHUCJIOTHI,
[IIF0K03a, Kpaxmall, LEeJUII0NI03a, aMUHOYKCYCHAsI KUCIIOTA); ULIIOCHPUPO8Anb TCHETHYECKYIO
CBSI3b MEX/Yy HUIMU YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYCCKHX PEAKIIUN C UCIOJIb30BAHUEM
CTPYKTYPHBIX (OPMYIT;

coOpMUPOBAHHOCIb YMEHUU XapaKmepu3o8ams cocmas, cmpoenue, uzuieckue u XumuiecKue
CBOLICMBA MUNUYHBIX Npedcmagumenell pasiuyHblX KIdcco8 OP2aHU4ecKUx 6euecms: aikaHos,
YUKTOANIKAHO8, ANIKEHO8, AIKAOUEHOS, QIKUHOS8, apPOMAMUYECKUX Yelee000p0008, CRUPMOS,
anvboe2udos, KemoH08, KApPOOHOBBIX KUCIOM, NPOCMbIX U CILONCHBIX 3Pupos, Hcupos,
HUMPOCOCOUHEHUL U AMUHO8, AMUHOKUCIOM, 0elKos, yeneo0oe (mono-, Ou- u
ROUCAXAPUO0B),  WILIIOCIPUPOBANb — 2EHEMUYECKVIO  C653b  MeHCOy HUMU  YPAGHEHUAMU
COOMBEMCMBYIOUUX XUMULECKUX PeaKyUll ¢ UCNOIb308AHUEM CMPYKIMYPHBIX (OpMYIL;
cpopmMuposanHocme yMeHus XapaKkmepuszo8ams UCTOUHUKU YIIIEBOJIOPOIHOTO ChIpbs (HEPTS,
NPUPOJHBIN Ta3, yroyib), COCOObI UX MEPepabOTKH M MPAKTHYECKOS MPUMEHEHHUE MPOTYKTOB
nepepadoTKu;

copmMuposaHHoCms yMeHUll NPo8oOUMs BBIUYUCIICHUS 110 XUMHYECKUM YpaBHEHUSM (Macchl,
00B€Ma, KOMMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIHH MO HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 HCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIIHH);
chopmuposanHocmes yMeHull 61adems CUCTEMOM 3HAHMK 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, WCIOJNB3yeMbIX B XHMHH TMPH M3YYCHHHM BEUIECTB M XUMHUYECKUX SBICHUI
(HaOmoicHHe, W3MEPEHHUE, OKCIEPUMEHT, MOJECIUPOBAHUE), UCNOAb308AMb CHCTEMHBIE
XUMUYECKHE 3HAHUS JUI1 TPUHATHS PEIICHWA B KOHKPETHBIX JKU3HCHHBIX CHTYaIUSAX,

CBsI3aHHBIX C BCIIECCTBaAaMU u nux IIPUMCHCHHUEM,
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12)

13)

14)

ChOpMUPOBAHHOCIb 8IAOEHUS CUCTNEMOTU 3HAHULL O eCMEeCME8EHHOHAYYHbIX MemoOax NO3HAHUSA
— HaOIOOEHUU, UBMEPEHUU, MOOETUPOBaHUY, dKcnepumenme (pearbHoM U MbICIEHHOM) U
VMEHUsL NPUMEHAMb MU 3HAHUSL,

ChOpMUPOBAHHOCIb YMEHUSI NPUMEHANMb OCHOBHbIEe ONepayuu MulCIUMENbHOU 0essmelbHOCIU
— aHanu3 u Ccummes, CpasHeHue, 0000WEHUe, CUCTEMAMU3AYUIO, BblAGleHUe NPUYUHHO-
CIe0CMBEHHBIX CBs13ell — OJIsl U3YUEHUSl CEOUICME 8eUjeCm8 U XUMUYECKUX PeaKyull,
ChopmuposanHoCcms yMeHull cooOa00ams Npasuid TOIb30BaHUS XUMHUYECKOW TIOCYIOH H
7abopaTOpHBIM 000pPYIOBaHUEM, a TAKXKE MPaBUIIa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUH
C MHCTPYKIIMSIMH IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

chopmuposanHocms  YMeHUll  NIAHUpPO8amv W 6bINOJHAMbL XUMUYECKHA IKCIEPUMEHT
(mpeBpalleHus] OPraHUYeCKUX BELISCTB MPHU HATPEBAHUU, TOIYUCHHE STHIICHA M U3YYECHHUE €ro
CBOWCTB, KA4eCTBCHHBIC pEAKIMM OPTraHUYECKUX BEIIECTB, JICHATypalusi OCJIKOB TpHU
HarpeBaHWH, IBETHBIC PEAKIIMHA OCIIKOB) B COOTBETCTBHH C MPABWIAMHU TEXHUKH O€30MACHOCTH
npu oOpalleHuy ¢ BEIIEeCTBAMHU H JIA00PATOPHBIM 00OPYIOBAHUEM, NPeOCmasisime Pe3ylIbTaThl
XUMHYECKOTO JKCIEpUMEHTa B (OpME 3aliCH YPAaBHCHHH COOTBETCTBYIOIUX PEaKIUHd M
@opmynuposeams BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

CPOPpMUPOBAHHOCML  YMEHUI: CAMOCMOAMENbHO NIAAHUPOBAMb U NPOBOOUMb XUMUYECKULL
akcnepumenm (NoiyyeHue u u3yueHue CEOUCME OP2AHUYECKUX Beecms, KauecmeeHHble
peakyuu yene000p0008 PA3IUUHBIX KIACCO8 U KUCTOPOOCOOEPHCAUUX OP2AHULECKUX 8elecms,
peuierue IKCNEPUMEHMANIbHbIX  3a0a¥ N0  PACHO3HABAHUIO OP2AHUYECKUX —6euecms) ¢
cobnodenuem npasunl  0e30naAcHo20  0bpaweHus ¢ gewjecmeamu U J1aOOPAMOPHLIM
o0bopyoosanuem, Hopmyauposams yeivb UCCIe008aHUsL, NPEOCMABNAMb 6 PA3IUYHOU hopme
pe3yrbmamsl IKCHePUMeHMa, AHATUIUPOBAND U OYEHUBAMb UX OOCTOBEPHOCb,
chopmuposanHocms  YMeHUll  Kpumuyecku auaiu3uposams XUMHUECKYI0 HH(OpMAIHIO,

HoJTy4aeMyro u3 pasHbix ucrounnko (CMU, UHTepHeT u ap.);

Cd)OpMUpO@ClHHOCmb yMeHulZ.' ocywecmeimos b}eﬂeHCll’lpCIGJZeHHblﬁ NOUCK — XUMUYECKOL

15)

ungopmayuu 6 paziuunvlx ucmounuxax (Hayunas u yuedno-nayunas aumepamypa, CMU,
Hnmepnem u 0p.), Kpumuuecku aHaiu3upo8ams XuMu4eckyo unpopmayuro, nepepabamvléams
€€ U UCNob3068amMb 6 COOMEEMCMEUU C NOCMABLEHHOU YYeOHOU 3a0ayeti

cghopmuposanHocms ymenuil cooarodams npasuia YKOJIOTHIECKHU 1IeIecCO00pa3HOT0 TTOBEACHUS
B OBITY M TPYAOBOW JEATEIBHOCTH B LENSAX COXPAHEHHs CBOETrO 3/I0POBbS U OKPYXKAIOLIECH
MIPUPOHOHN CPEIbl; 0CO3HABAMb OTIACHOCTH BO3ACHUCTBUS HA JKUBBIC OPTaHU3MBI ONPEIEIEHHBIX
OpraHMYECKHUX BEIIECTB, MoHuUMas cMbicn mokasarens IIJK (mpexenbHOl pomycTumoit
KOHLICHTPALIUM), HOSACHAMb Ha TPHUMEpax CIocoObl YMEHBIICHHS M TPEIOTBPALICHUS WX

BpPCAHOTO BO3I[CI>'ICTBPI$I Ha OpraHu3m YCJIOBCKA,
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anaiusupoeams 1/;€JZ€COO6pa3HOCI’I’lb NPUMEHEHRUA opeanHudecKux eeuwjecne 6

npombslidleHHocmu u 6 6blmy C MO4YKU 3pEeHUsl COOMHOULEHUA PUCK-NOJIb3A

16) mist 00yJaroIMXCsl ¢ OrPAHUYCHHBIME BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHHE PUMEHSATh 3HAHUSI

00 OCHOBHBIX JOCTYIIHBIX ME€TOJaX IMMO3HaHHUA BEIIECCTB U XUMHUYCCKUX HBHCHHﬁ;

17) nns crmenslX M CIa0OBHIAIINX OOYYAIOIIMXCS: YMEHHE HCIIONB30BaTh PEIbePHO TOUCUHYIO

cucremy obo3Hauenuii JI. bpaitnst mist 3anucu XuMudeckux GopmMyi.

B 11 kiacce mpeaMeTHble pe3yJbTaThl 0CBOeHHs Kypca «O01as 1 HeopraHuieckasi XMuMHs»

OTPAKAIOT:

1)

2)

chopmuposanHocms npedcmasienuti: 0 XUMHUYECKOW COCTaBIIIONICH €CTECTBEHHO-HAYYHOU
KapTI/IHbl MI/Ipa, pOJII/I XUMHUHU B IIO3HAHHUUN $IBJI€HI/II71 HpHpOIII)I, B (bOpMHpOBaHI/II/I MBIIIJICHUA
U KYJIbTYpbl JINYHOCTH, €€ (YHKIHOHAJIbHOW IPaMOTHOCTH, HEOOXOAMMOM [UIsl peLICHUS
MPaKTUYECKUX 3a7a4 U SKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MPUPOAHOI Cpejie;

6/1a0eHue CUCTEeMOW XMMHYECKHX 3HAaHUM, KOTOpas BKJIOYAET: OCHOBOIOJATAIOIIME MOHSITHS
(XMMHYECKHI DIIEMEHT, aTOM, U30TOII, S-, P-, d-3JIeKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJIS[pHI)IfI 06"I)éM, BAJICHTHOCTD, BJIGKTPOOTpPIHaTCJIBHOCTB, CTCIICHb OKHUCJICHUA,
XUMHYECKas CBs3b (KOBaJCHTHAs, MOHHAs, METaJUIMYecKas, BOIOPOJHAsN), KPUCTALINYECKas
pemérka, TUIBl XMMHMYECKHMX  PEaKLUM, pacTBOp,  OAJEKTPOIMUTHI,  HEDIIEKTPOJIUTHI,
ANEKTPOJMTUYECKAS. JAUCCOLMALMS, OKHUCIUTEIb, BOCCTAHOBUTEND, CKOPOCTh XUMHUYECKOU
peaKHI/H/I, XUMHUYECCKOC paBHOBeCI/Ie; TGOpI/II/I u 3aKOHBI (TCOpI/Ifl SHCKTpOHHTHHCCKOﬁ
Juccounanuu, nepuoanueckuil 3akon Jl. M. MeHnaeneeBa, 3aKOH COXpAaHEHHUS MacChl BEUIECTB,
3aKOH COXPAHCHHUS M TPEBPAICHUS DHEPIHU NP XUMHUYCCKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3bIK XMMHHM, MHUPOBO33PECHUECKHE 3HAHUs, JEXKallMe B OCHOBE IOHUMaHUs
HpI/ILII/IHHOCTI/I U CUCTEMHOCTH XUMHUYCCKUX HBHGHI/II\/'I, q)aKTOJ'IOFI/I‘IeCKI/Ie CBCIACHUA O CBOﬁCTBaX,
COCTaBe, MOJy4eHUH U 0€3011aCHOM HCIIOJIb30BAaHUU BAKHEHIIIMX HEOPTaHWYECKUX BEIECTB B
OBITY ¥ IPAKTUYECKON JeITeTHLHOCTH YEIOBEKa,

coepemeHHble NpedCmasieHus 0 CMpOeHUlU Beuecmed HA aAmoOMHOM, UOHHO-MOIEKYIAPHOM U
HAOMONEKVIAPHOM — VPOBHAX;,  NPeOCMABNeHUss O  MEXAHUSMAX  XUMUYECKUX  peaxkyutl,
MePMOOUHAMUYECKUX U KUHEMUYEeCKUX 3AKOHOMEPHOCMAX UX NPOMEKAHUs, O XUMUYEeCKOM
pasHogecuu, pacmeopax u OUCNEPCHBIX CUCMeMax, akmonocuieckue c8edenus 0 C8oUCmaax,
cocmaee, NoayueHuu u 6e30NaACHOM UCNONIb308AHUU BANCHEUUUX HEOP2AHUYECKUX 8euecms 8
ObiMy U NPAKMUYECKOU OesimelbHOCMU Yel08eKd, 0OWUX HAYYHBbIX NPUHYUNAX XUMUHLECKO2O

npou3eo0Cmaea;
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3)

4)

5)

6)

7)

8)

cghopmuposanHocms yMeHull 8blA61ams XapaKTepHble IPU3HAKU TOHATUH, ycmaHasnueams ux
B3aUMOCBSI3b, UCNOb306AMb COOTBETCTBYIOIIME IOHATHS IPU ONUCAHUU HEOPraHUYECKUX
BEILIECTB U UX MPEBPAILCHUM;

chopmMupoBaHHOCmMb  YMEHUll UCNONb308amb XUMUYECKYI0 CHUMBOJUKY Ui COCTaBJICHHUS
dbopMyn BEMIECTB W YPaBHCHUH XHWMHUYECKHX PEaKIHUW; CUCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) wu TpuBHalIbHBIC Ha3BaHUs OTACIBHBIX HEOPraHMYCCKUX BEINECTB (yrapHblid Tas3,
YIIICKUCTIBIH Ia3, aMMHUaK, raiéHas U3BeCTh, HerauiéHasi U3BeCTb, TUThEBasl COJIa, IIUPHUT U JIp.);
cpopmuposannocme ymenull onpedensams BAIEHTHOCTb W CTENEHb OKUCICHHS XMUMHUYECKUX
9JIEMEHTOB B COEJIMHEHUSX pA3JIMYHOIO COCTaBa; BUJ XUMHUYECKOW CBSI3M (KOBaJIEHTHA,
WOHHAs, METaJUIM4YecKasi, BOJAOPOAHAs) B COCOUHEHUSX; THUIl KPHUCTAUINYECKOW PpEHIETKH
KOHKPETHOTO BEIIECTBa (aTOMHAasi, MOJICKYJISIPHAsl, MOHHAsI, METAJUTMUECKAst); XapaKTep cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPraHUUECKUX COCIUHEHUH;

chopmuposanHocms yMeHUs 00bACHAMb 3A8UCUMOCTNL CEOLICIE eulecma Om 8U0A XUMUYECKOL
CA3U U MUNA KPUCMALIUYECKOU DeulémKU, 0OMEeHHbIl U OOHOPHO-AKYENMOPHbIN MeXAHU3MbL
00pazoeanusl KOBAJIEHMHOU C853U,

cpopmupo8anHocmy yMeHul yCmanaeiueams MPUHAUIEKHOCTh HEOPIraHUYECKUX BEIIECTB 110
UX COCTaBY K OIpene’lEHHOMY KIIACCy/TpyIIe COeTUHEHUI (IPOCThIe BEIIECTBA — METAILIbI U
HEMETaJUTbl, OKCHUJIbI, OCHOBAHHUSI, KUCIOTHI, aM(POTEPHBIC THAPOKCH/IBI, COJIH);
chopmMupo8anHoCcmy YMEHUl: KIACCUDUYUPOBAMb. HEOP2AHUYECKUe 8euiecmsead no ux cocmasy;
XuMUuuecKue peakyuu no pasiuyHelM npusHakam (YUcty u cocmasy peasupyiouux eeujecms,
Meniosomy sgpgexmy peaxyuu, UsMeHeHU cmenerell OKUCIeHUs. dIeMeHmo8, 0OpamumMocmu,
yuacmuio Kamaausamopa u m.n.); CamocmosmenbHo 6bloupams OCHOBAHUS U Kpumepuu Os
KAAcCupuKayuy u3yuaemvlx 6eujecms u XuMuueckux peakyui;

cghopmuposanHocms yMeHull packpviéams CMbICT Tiepuoaudeckoro 3akoHa J[. . Menneneesa
U JIEMOHCTPUPOBATh €r0 CHCTEMAaTU3UPYIOIIYIO, OOBSACHUTENbHYIO U MPOTHOCTUYECKYIO
byHKINH;

chopmuposanHocms YMeHUll XapaKkmepu3oeams SIEKTPOHHOE CTPOEHHUE aTOMOB XMMHYECKUX
anemeHToB 1—4 mepuonoB Ilepmonmueckoir cucteMbl XuMuueckux d3yementoB /JI. .
MeHnneneeBa, HCHONB3YS TOHATUSA <«S-, P-, d-DJIEKTPOHHBIC OPOUTAINY, (OHEPTrETHUCCKUE
YPOBHUY; 00bACHAMb 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XMMHMYECKHX 3JIEMEHTOB U HX
COEMHEHUN To mnepuoaaMm H rpynmnam l[lepruoandeckor CHUCTEMbI XHUMHUYECKUX 3JIEMEHTOB
. . Menneneena;

«OCHOBHOE U  BO30VHCOEHHOEe  dHepeemuveckue  COCMOAHUS — amomay,  OOBACHAMb

3AKOHOMEPHOCMU USMEHEHUA CBOUCME XUMUYECKUX DNeMEHMO8 U UX COCOUHEHULl NO nepuodaM
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u epynnam Ilepuoouueckoii cucmemol /| U Menoeneesa, éaneHmuvle 803MONCHOCMU AMOMO8
91eMEeHMO8 HA OCHO8Ee CIMPOEHUsL UX DJIeKMPOHHBIX 000J104eK

9) cgopmuposannocme ymenuii xapaxmepusosame (onucviéams) oONUIME XUMHUYECKAE CBOMCTBA

HEOPraHMYECKHUX  BEIIECTB  PA3IMYHBIX  KJIACCOB;  1MOOmMEepx#coams  CYIECTBOBAHHE
TCHETUYECKON CBA3M MEXJy HEOPraHMYEeCKMMHU BEIIECTBAMU C IIOMOLIbIO ypaBHEHUH
COOTBETCTBYIOUINX XMMUYECKUX PEaKIIHiA;
CcOpMUPOBAHHOCMb  YMEHUs PACKPbIBAMb CYUWHOCMb:  OKUCIUMETbHO-80CCMAHOBUMENbHBIX
peaxkyuli nocpeodcmeom COCMAsieHUus 2J1IeKMPOHHO20 OANaHCa dMUX peakyuti, peaxyuti UOHHO
20 oOMena nymém coCmagieHus Ux NOJHbIX U COKPAUWEHHLIX UOHHLIX YPAGHEHULl, peaKyuti
2UOPOIU3A, peaKyull KoMniekcoobpazoeanus (Ha npumepe 2UOPOKCOKOMNIEKCO8 YUHKA U
AIOMUHUSL);

10) chopmuposannocme  ymenuss Kiaccupuyuposams XUMHYECKAE PEAKIMHA MO0 Pa3IHYHBIM
npu3HakaMm (YMCIy M COCTaBy pEarupyrolMX BEIIECTB, TEIUIOBOMY J(GQEKTY peakiuH,
U3MCHEHHIO CTCIICHEH OKUCIICHHS DJICMEHTOB, 00PaTHMOCTH PEaKIIMH, YYaCTHIO KaTajlu3aTropa);

11) cghopmuposannocme ymenuti cocmagisms ypaBHCHUS PEAKUUi Pa3IMYHBIX THIIOB; MOJHBIC U
COKpaIIEHHBIE YPaBHEHUS PEaKIUi MOHHOTO OOMEHA, YYWTBIBAas YCJIOBHSA, IPU KOTOPBIX ITH
peaKkuu UAyT 10 KOHIIA,

12) chopmuposannocmo ymenuti npoeoOums PeaKUH, MOATBEPIKAAOIINE KAaueCTBEHHBIH COCTaB
pa3MYHBIX ~ HEOPTaHMYECKUX  BEIIECTB;  pPACNO3HABAMb  ONBITHBIM  IYTEM  HWOHBI,
NPUCYTCTBYIOLINE B BOJHBIX PACTBOpaxX HEOPraHUYECKHX BEIIECTB;

13) cthopmuposannocms  ymenuii  packpvléams CYIMIHOCTb OKHUCIHTEIBHO-BOCCTAHOBHTEIBHBIX
peaKIMii MOCPEICTBOM COCTABIIEHHSI AJIEKTPOHHOTO OajlaHca ATUX PeaKIHii;

14) cghopmuposannocms ymenuii 06sCHAMb 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW PEaKIUU OT
pa3nuyHBIX (HAKTOPOB;, XapakTep CMEMICHUS XUMHUYECKOTO DPAaBHOBECHS B 3aBHCHMOCTH OT
BHelHero Bo3aeiictBus (npunimn Jle [larense);

cpopmuposaHnocmeb ymeHus 00bACHAMb 3AKOHOMEPHOCTNU NPOMEKAHUS XUMUYECKUX PeaKyull ¢
VUEMOM UX SHEPeemuvecKux Xapakmepucmux, Xapakmep USMEHeHUs CKOPOCmU XUMUYEeCKOU
peakyuu 8  3aBUCUMOCMU OM  PA3IUYHLIX — (AKMOPOS, A MAKICe XapaKmep CMeujeHus
XUMUYECKO20 PABHOBECUs NOO GIUSHUEM HeWHUX go30eticmeull (npunyun Jle [llamenve);

15) cghopmuposannocme ymenuii xapakmepuzoeams XUMHYECKUE TPOIECCH, JISKAIIUE B OCHOBE
NPOMBIIIJICHHOTO TIOJIYUYeHHsI CEpHOW KHCJIOTHl, aMMHaKa, a Takke Cc(popMHUPOBaHHOCTh
npeCcTaBiIeHnd 00 OONMX HAayYHBIX MPHHIUIAX M KOJOTMYECKHX MpoOieMax XHMMHUYECKOTO
MIPOM3BOJICTBA,;
chopmMupoBaHHOCMb YMEHUs. XApaKmepu3osams XumMuuecKue peakyuu, nexcaujue 8 O0CHO8e

NPOMbIUUIEHHO20 NOJIYYEHUA CepHOIZ Kucaonisl, ammuaxa, 051/1/;1/!6 Hay4Hbvle NPUHYUNDL
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XUMUYECKUX NPOU3B00CME; UYenecoo0Opa3HOCIb NPUMEHEHUSI HeOPSAHUYEeCKUX 6euecms 6
NPOMBIULEHHOCMU U 8 ObIMY ¢ MOYKU 3PEHUSL COOMHOULEHUS PUCK-NONb3d,

16) cghopmuposannocme ymenuii nposoOums BBIYUCICHUS C UCIIOJIB30BAHUEM MOHSATHS «MaccoBast

JIOJIs1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH I'a30B MPH XMMUYCCKUX PEAKIIHIX, MAcChI
BEIIIECTBA MM 00BhEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJTHOTO
U3 YYaCTBYIOUIMX B PEAKLUUU BEUIECTB, TEIIOBOTO 3((eKTa peakluud Ha OCHOBE 3aKOHOB
COXpaHEHHsI MAaCChI BEIIECTB, IPEBPAIICHHUS U COXPAHCHUS YJHEPTUH;
ChOPpMUPOBAHHOCIb YMEHUSL NPOBOOUMb PACUEMbL: C UCHOIb308AHUEM NOHAMUL (MACCOBASL
001151 eujecmea 6 pacmeopey U «MONAPHASL KOHYEHMPAYUsy, MAccol 8euwecmsa iy 00véma
2a3a no U36eCMHOMY KOJIUYECm8Y eujecmed, macce uiu 00vémy 00HO020 U3 YHACMBYIOUWUX 8
peakyuu eewjecms; MmMeniogo2o dhgexma peakyuu; 3HAYEHUsT B000POOHO20 NOKA3AMENs
Pacmeopos Kuciom u weiodell ¢ U38eCmHol cmenenvio ouccoyuayuu, maccel (06wéma,
KOIUuYecmea ewecmasea) npooykma peaxyuu, eciu 0OHO U3 UCXOOHBIX euecms OaHO 8 GUoe
pacmeopa ¢ onpeodeiénHol Maccosol 0oell pacmeopEHHO20 Geujecmed Uil OaHO 8 U30bimKe
(umeem npumecu); donu évixoda NPoOyKma peaxyuu; 00bEMHbIX OMHOWEHUTL 2A308;

17) cihopmuposannocmo ymenuti cobmodames npasuia TOJIB30BAHUS XUMHUYCCKOW IMOCYIOH U
71a00paTOpHBIM 000pPYIOBaHUEM, a TAKXKE MPaBUIIa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUH
C MHCTPYKIIMSIMU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUECKUX OIBITOB;

18) chopmuposannocme  ymenutl nAAGHUPOBAMb U GbINOJHAMbG XUMHUYECKUH  IKCIICPUMEHT
(pa3nmokeHHWe TEPOKCHAAa BOJOPOJAa B TPHUCYTCTBHM KaTajlM3aTropa, OIpPENeIeHUEe Cpeabl
PacTBOPOB BEIIECTB C MMOMOIIBI0 YHHBEPCATHLHOTO HHIUKATOPA, BIUSIHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peaklMH, peaklud MOHHOTO OOMEeHa, KayeCTBEHHBIE PEaKIMu Ha
cynbdaT-, KapOOHAT- U XJTOPUA-aHUOHBI, HA KATHOH aMMOHUS;, PEIICHNEe YKCIIEPUMEHTATbHBIX
3agauy o temMaMm «Mertamisly u «HeMeTtamibl») B COOTBETCTBUH C NPaBUIAMH TEXHUKH
0€30MacHOCTH MpH OOpalleHHH C BEIIeCTBaMU M J1JaOOpaTOpHBIM  00OpYyIOBaHHUEM,
npedcmasiames Pe3yabTaThl XUMHUYECKOTO JKCIIEpUMEHTa B GopMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUN U (hopMynupoeams BIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;
ChOPMUPOBAHHOCIb  YMEHULL: CaAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUL
akcnepumenm (npoeedenue peakyuti UOHHO20 0OMeHA; NOOMBEPIHCOEHUE KAUECMBEEHHO2O0
€cOCMasa HeopeaHuyecKux eewjecme; onpeoeienue cpedbl pacmeopos Geujecms ¢ NOMOoubio
UHOUKAOPO8; U3YYEHUE GIUAHUSL PATUUHBIX (PAKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu,
peuierHue IKCNepUMEeHManbHulx  3a0a4  no memam  «Memannviy u «Hememanivi») c
cobnooenuem npasul  6e30nacHo20  obpaweHus ¢ - eewjecmeamu U - 1aO6opamopHuIM
obopyoosanuem, opmyIuposams yeib UCCIe008aHUsL, NPeOCmMAsIamb 8 pa3IudHou ¢opme

pesyibmanibl  IKCNEPpUMERnid, AaHRAIUIUpoeams U OYEeHUsanmb ux docmoeepnocmb;
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19) cipopmuposannocmv  ymenuil  Kpumuuecku AHAIUZUPOSAMb XUMUYECKYI0 HMH(POPMAIHIO,
noJjy4aeMyro u3 pasusix uctounnkos (CMU, Uurtepuer u ap.);

20) chopmuposannocme ymenuil cobooams npasuia SKOJIOTHIECKH EIECO00Pa3HOTO MOBEICHHS
B OBITY M TPYIOBOH [EATEIbHOCTH B LIENSX COXPAHEHMsI CBOETO 3/J0POBbS U OKpYXKaIoUIeH
IPUPOJIHOM Cpesbl; 0OCO3HABATh ONACHOCTb BO3JCHCTBUS Ha JKMBBIE OPTaHU3MbI ONPEAEIEHHBIX
BEILECTB, MOHMMasi cmbich mokazarens [IJIK (mpemenbHON JOMYCTUMOM KOHICHTpAIMH),
NOACHAMb Ha TIPUMeEpax Croco0bl YMEHBIIECHUS U MPEAOTBPAILIEHUSI X BPEIHOTO BO3ACHCTBUS
Ha OpraHU3M YEeJIOBEKA;
chopmuposanHocmo  ymeHuil: coba0ams Npasuia NOab308AHUS XUMUYECKOU NOCYOol U
JnabopamopHeiM  060pydosanuem, oOpawjeHus ¢  Gewecmeamu 8 COOMEEeMCmMEUU
UHCMPYKYUAMU NO  BbINOJHEHUIO  J1AOOPAMOPHLIX  XUMUYECKUX ONblmMos,  IKOI02UYECKU
yenecoobpasno2o nogedeHus 8 Oblmy U Mpyoo8oU 0esameilbHOCMU 8 YelsixX COXPAHEHUs C80e20
300p06bs, OKpydcaowel NPUpooHol cpedbl U OOCMUNCEHUSI e€ YCMOUUUBO20 pPA36UMUSL
0CO3HABAMb ONACHOCMb MOKCUYECKO20 OeUCMBUs HA JHCUBble OpP2aHU3Mbl ONPEOeNEHHbIX
Heopeanuueckux eewjecms, nowumas cmvicn noxazamens IJK (npedenvhoti donycmumoi
KOHYEeHmMpayuu); CHOPMUPOBAHHOCIb YMEHUL: OCYWeCmeIsmb  YeleHaANPAGIeHHbIL NOUCK
XUMU4eckou ungopmayuu 6 pasiuunvlx ucmoynuxax (Hayunas u yuebHo-nayunas iumepamypa,
CMHU, Humepnem u Op ), Kpumuyecku aHAIUZUPOBAMb XUMUYECKVIO UHpopmayuio,
nepepabamuléams eé u UCNoIb3068amsb 8 COOMEEMCMEUY ¢ NOCMABIEHHOU YUeOHOU 3a0ayell

21) nast 0Oy4arOMMXCSl ¢ OTPAaHUYSHHBIMH BO3MOXKHOCTSIMH 3[I0POBBS. YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHUYECKUX SBICHHUIA;

22) nst cienbiX W CIAOOBHISIIMX OOYYArOIIUXCS: YMEHHE HCIOJIb30BaTh Pelbe(HO TOYCUHYIO
cucreMy obo3nauenuit JI. bpaitns nis 3anucu xumuueckux Gopmyi.

Pesynbrarel oOydeHuss Ha 0a30BOM ypOBHE OpPHUEHTHPOBAaHBI Ha OOIIYI0 (DYHKIIMOHAIBHYIO
IPaMOTHOCTh, TOJYy4Y€HHE KOMIIETEHTHOCTEH Ui TOBCETHEBHOW H3HU M OOIETO Pa3BUTHAL
Pesynbrarsl 00y4deHust Ha yn1yOJIEHHOM YpOBHE OPMEHTHPOBAHBI Ha IMOJydeHHE KOMIIETEHTHOCTEN
JUTSI TIOCTIENYIOIeH MpodheCCHOHATBHOM JACSITEIEHOCTH KaK B paMKax JaHHOM MPEIMETHON 00J1acTH,

TaK U B CMEXKHBIX C HEl 00J1acTsX.

COJAEP/KAHUE YYEBHOI'O ITPEJJMETA «XUMMUS»

10 KJIACC « OPTAHUYECKASI XUMMUSI» BA3OBBI YPOBEHD

TeopeTnueckne 0CHOBBI OPraHUYeCKO XMMHH
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[IpenMer oprannyeckoil XuMum: €€ BOSHUKHOBEHUE, Pa3BUTHE M 3HAUYECHUE B MOJYYCHUH HOBBIX
BEIIECTB M MarepuasioB. Teopus CTpoeHUs opraHmyeckux coeauHeHuid A. M. byrnepona, eé
OCHOBHBIE MOyI0KeHUsI. CTpyKTypHbIe (GOpPMYJbl OPraHUYEeCKHUX BeIeCTB. [ 'OMOOrus, nu3oMepus.
XuMuyeckas CBsI3b B OpraHM4eCKHX COCTUHEHUSIX — OJMHAPHBIEC U KPaTHBIE CBSI3U.

[IpencraBnenne o kinaccudukaluy OpraHMYECKUX BemiecTB. HoMeHKiaTypa OpraHu4ecKux
coenMHEeHUH (cucTeMaTnveckas) ¥ TPHUBHAJIbHbIC HA3BaHHs BAXKHEUIINX MPEICTABUTENCH KJIACCOB
OpPraHn4CCKUX BCIICCTB.

3KCH€pI/IMeHTaJIBHBIC MCTOJAbl HM3YUYCHHUA BCHICCTB U HX HpeBpaIJ_IeHI/If/'I: O3HAaKOMJICHUEC C
oOpa3laMi OpraHMYeCKHX BEIIECTB M MaTepuajaMl Ha HMX OCHOBE; MOJEIUPOBAHUE MOJIEKYI
OpPraHMYECKUX BEIIECTB; HAOJIO/IEHNE U OMKCAaHUE JIEMOHCTPAIIOHHBIX OIBITOB 10 MPEBPAIICHUIO

OpraHN4YCCKHX BCHICCTB IIPHU HAI'PCBAHUU (HJ'IaBJ'ICHI/IC, 06YFJ'II/IBaHI/Ie u ropeHHe).

YrieBogopoabl

ANKaHbl: COCTaB W CTpPOEHHUE, TIOMOJIOTMUECKHH psa. MeraH u 3TaH — mOpocTelime
MPECTaBUTENN ANKAHOB: (PU3NYECKUE U XUMHUYECKHE CBOWCTBA (PEaKIMU 3aMEIICHUSI U TOPEHUs),
HaXO0XJICHHE B IPUPOJE, MOITydeHHE U IPUMEHEHHE.

AJNKeHbI: COCTaB M CTPOCHHE, I'OMOJIOTMYECKUN psA. DTWIEH U NPONMIIEH — NpocTeiIne
NPE/CTABUTENIM AJIKCHOB: (U3UYECKHE M XHMHUYECKHE CBOicTBa (peakuuu TUAPUPOBAHMUS,
raJIOTeHUPOBAHUS, THAPATAIINH, OKUCIICHHS U TIOJIMMEPH3AIINH ), TOJIyYeHHE U TIPUMEHEHHE.

Anxanuensl. byraguen-1,3 u wMerunOyraguen-1,3: cTpoeHue, BaxKHEWIIME XHUMHYECKUE
cBoiicTBa (peakius nonmuMepu3sanuu). [logydeHne CHHTETHUECKOTO KaydyKa i PEe3UHBL.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMS, TOMOJIOTUYECKUHN psill. ALIETUIIEH — IpOCTeHIIMi
NPEICTaBUTENIb AJKUHOB: COCTaB, CTpPOCHME, (U3MYECKHMEe M XUMHUYECKHE CBOMCTBa (peakuuu
THJIPUPOBAHUS, TAIIOTEHUPOBAHUS, TUAPATALINN, TOPEHHUS ), TOJIY4CHHE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHHe, (QUIMYECKHE M XHMHYECKHE CBOMCTBA (peakiuu

raJIOrcHUpOBaHUA U HHTpOBaHI/Iﬂ), MOJIYYCHHEC U TPHUMCHCHHC. Tomyo 1 : cocT aB CT

POCH U C,

bu3MUeck e M XMMHYECKHM € CBOM CTBa (peak I M M TAJIOTEH M POBAH M I W H UT POBaH U
s1) MOIVIEHHU E H

IDIPUMECHCHHU € . TokcHIHOCTD ApCHOB. I'enermueckas CBA3b MCXKIY

YIJIEBOIOPOIaMH, TPUHAJICKALIMMHU K Pa3IMYHBIM KJIaccaM.

[IpupoaHble UCTOYHUKHU YIIIEeBOAOPOIOB. [IpupoHblii ra3 u nomyrHsle HedTsAHbIE Ta3bl. HepTh
u eé€ mnpoucxoxaeHue. CrnocoObl mepepaboTKM HEPTHU: MEpPEeroHKa, KPEeKUHT (TepMUUYECKHH,
KaTaTMTUYeCKuit), muponu3. [IpoaykTsl mepepaboTKku HeTH, UX TPUMEHEHHE B POMBIIUICHHOCTH

u B ObITy. KaMeHHBII yTrosib U MPOIYKTHI €ro nepepadoTKu.
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OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHMS BELIECTB W HX IPEBPALLEHUI. O3HAKOMIIEHHE C

oOpa3namMu IJjacTMacc, KaydyykoB M pe3uHbl; kosuiekuuu «HedTb» u «Yroiby», mMoaenupoBaHue
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MOJIEKYJI ~ YIJIEBOAOPOJOB M TaJOTE€HONPOU3BOAHBIX; TMPOBEACHHUE MPAKTUYECKOW paboThI:

IIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €TI0 CBOMCTB.

Pacuéruble 3agaun
BbIuuciieHus: 0 ypaBHEHHIO XHMHYCCKOW peakmuu (Macchl, 00béMa, KOJIMYECTBA HCXOIHOTO
BEIIIECTBA WJIM MPOYKTA PEAKIIUU 110 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX

BEIICCTB WU MPOIYKTOB PEAKIIUH).

Kucaopoacoaepxkamme opraHuyeckue coeJMHeHU s

[IpenenpHble OJHOATOMHBIE CIUPTHL. METaHOI U STAHOJ: CTPOCHHE, PU3NUECKIE U XUMUYECKUE
CBOMCTBa (peakiMi C aKTUBHBIMH METa/UIlaMH, TaJIOT€HOBOAOPOIAMHU, TOPCHHUE), MPHUMEHCHHUE.
Bonopoansie cBsizu Mexay MoJieKyaaMu cHUpToB. JleiicTBME MeTaHoja M 3TaHOJIa Ha OpPraHu3M
YeJI0BeKa.

MHOroaToMHbI€ COUPTHI. DTUICHTIUKONb U TIUIEPUH: CTpOeHHUE, (PU3HUECKUe M XUMUYECKUE
cBolicTBa (B3aMMOCHCTBHE CO MICIIOYHBIMUA METAJJIAMU, KAYECTBEHHAs PEaKIIMs Ha MHOTOaTOMHBIC
cnupthl). JlelicTBue Ha opranu3Mm uenoBeka. [[puMeHeHre ruiepuna u dTUICHTTUKOISL.

@DeHOI: CTpOSHUE MOJICKYIBI, (U3HYECKHEe W XUMHUYECKUE CBOMCTBA. TOKCHYHOCTH (eHOoa.

[Ipumenenue denomna.

AJIL[[CFI/II[BI u K €T OH bl . CI)OpMaJIBI[eFI/II[, ancTajaplaCruja: CTpPpOCHUC, (1)I/ISI/I‘I€CKI/I€ u
XUMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHCJIICHHA MW BOCCTAHOBJICHHUA, Ka4CCTBCHHBLIC peaKI_II/II/I),
MOJIYYCHHUEC U IIPUMCHCHUC.

AnmeroH: <crpoeHuWe, GU3MUYECKHME ©W XHMUMHUYECKHE CBolicTBa (peakmumuwu
OKHUCICHUS H

BOCCT&HOBJ’IGHI/IH), NDOTYICHHUEC MW ITPUMCHCHH € .

OAHOOCHOBHBIE TpeAeNbHbIE KAapOOHOBBIE KHUCIOTHI. MypaBbUHAas8 W YKCYCHAasi KHUCJIOTHI:
CTpoeHHe, (pU3NUecKue U XUMHUYECKHe CBOICTBa (CBOICTBA, OOIIME Ui Kilacca KHUCIOT, PEeaKIlus
sTepuHUKaAIMK), TONydeHHe u npuMeHeHne. CTeapuHOBas U OJEUHOBAas KHCIOTHI  Kak
MPEJICTABUTENIA BBICITUX KapOOHOBBIX KHCIOT. MBUIa KaK COJHM BBICIINX KapOOHOBBIX KHCIIOT, MX
MOIOIIEE NCHCTBHE.

Crnosxxuble 3UpHl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MApOIHN3 CIOXKHBIX 3(UpoB. XKUpsL.
I'unponus xupos. [IpumeneHue xxupoB. buonoruueckas posb KUPOB.

YTaeBoapl: COCTaB, KiacCH(UKaIMs YrieBogoB (MOHO-, JM- M TMOJMcCaxapujbl). [Jroko3a —
MPOCTEHIINIT MOHOCAXapUI: OCOOCHHOCTH CTPOSHHUS MOJEKYIbI, (U3NYECKHE W XUMHUYECKHE
cBoiicTBa (B3ammozelcTBue ¢ ruapokcuaom meau(ll), okucieHrne aMMHaYHBIM PACTBOPOM OKCHJIA
cepeopa(l), BoccraHOBICHHME, OpOKEHHE TIIIOKO3bI), HAXOKICHHE B TPUPOIE, PUMEHCHHE,

ouonornyeckas posb. oTocunres. PpykTo3a KaK H30MEpP IITIOKO3HI.

30



Cax apo3 a — NI pCACT aBu TCJIb M Ca X apH 0B, TH APOJIM 3, H aX OKJICHU € B II pHU POAC U
II py MCH €HH € .
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Kpaxman u wnemmono3a kKak npupofgHble mnoiaumepbl. CTpoeHHe Kpaxmana U IeJUTHOJIO03bI.
dusnyeckre U XMMUYECKUE CBOMCTBA Kpaxmaiia (THAPOJIH3, Ka4eCTBEHHAs PEaKI[HsI C HOJIOM).

DKClepUMEHTAIbHBIE METOAbl HW3Y4YEeHHsS BEIIeCTB W WX  IpeBpallleHui: MpoBeIeHUE,
Ha0JI0/IeHNEe M ONMUCAHKUE JEeMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIUPTOB, KAUECTBEHHbIE PEaKIUU
OJTHOATOMHBIX CIHUPTOB (OKHciacHHe dTaHosa okcuaoMm Meau(ll)), MHOroaToOMHBIX CIUPTOB
(B3ammopeiicTBue rauiepuHa ¢ ruapokcugoMm wmeau(ll)), ampaernnoB (OKHCICHHE aMMHAYHBIM
pactBopom okcuaa cepebpa(l) u ruapoxcumom menu(ll), B3aumopeicTBue Kpaxmaaa € HOIOM);
MIPOBEJICHUE MPAKTUYECKOM pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOW KHCIIOTHI.
Pacuéruble 3agaun

Berumcienus o ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYEeCTBA MCXOIHOTO
BEIIECTBA MJIM MPOAYKTA PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO U3 UCXOIHBIX

BEIIIECTB WK MPOJYKTOB PEaKIIHH).

A30Tc0)1ep>1<amne OPraHu4Ye€CKHuEe COCANHCHU S

AvMuHbl. MeTHJlaMUH YW AHHWJUMH. COCTAB, CTpocHU €, (GU3MUECKH E€ UM XU MU
YeCK U € CBOU CT Ba

(rop eH W e, B3 a MOJICH CT BU € C BOJAOW WM K M CJIOT aMH ).

AMMHOKHUCIIOTH Kak aM(OTEepHBbIC OpraHuyYecKue coeauHeHus. Du3nyeckue M XUMHYCCKHE
CBOWCTBA aMHUHOKHCJIOT (Ha MpUMeEpe TJHMIKMHA). bBHOJOrHYecKkoe 3HAYeHHE aMUHOKHCIIOT.
IlenTtuae!.

benkn kak NOpPUPOIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuyHas, BTOpUYHAA U
TpeTHuHass CTpykTypa OenkoB. XHMHUYECKHE CBOMCTBA OENKOB: THAPOJIU3, JEHATYpallus,
KaueCTBEHHbBIC PEAKIIH Ha OCIKH.

DKCcrepuMeHTAIbHBIE METO/Ibl U3YYCHHsI BEIIECTB U UX MPEBPALCHUI: HAOMIOJEHUE U OMHCAHKE

ACMOHCTPAalMOHHBIX OIILITOB: JCHATYpalnua OeJIKOB IIpU Harp€BaHnH, OBCTHLIC PCAKIINHN OEJIKOB.

BbicokomosiekyIsipHbIe COeIMHEHHS

OCHOBHBIE TOHSATHS XHUMHUHU BBICOKOMOJIEKYJSIPDHBIX COEIMHEHUMN. MOHOMEp, IOJIMMED,
CTPYKTYpPHOE€ 3BEHO, CTEIIEHb NOJUMEPU3ALNY, CPENHSAS MOJIEKYyIsIpHas Macca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJIEKYISIPHBIX COETUHEHUIH — MOJIMMEPHU3aLUs U MOJTUKOHIEHCAIHS.

ITmact Ma ccel (TTOJIM AT M JIEH , 1T OJIW 11 POIM JI€H , 11 OJY BY HHU JIX JIOPH JI, T OJIM CTH DOJI).
Hat ypajgp H I U

CHHTETHYeCKH E Kavavku (0O VyraaveHoBblil, XJODPOI PEH OBBIM W W30II pEH
oBbIl ). Bonok H a:

HAaT ypalb Hble (XJIOMOK, IIEpCTh, IIENK), HMCKYCCTBE HHBIE (amerar H oe
BOJIOK H O, BH CK 03 4),

CHHTEeTHnYecKk U € (K all pOH M JIABCAaH ).
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DKcrepuMEHTANIbHbIE METOIbl M3Yy4eHHsS BEUIECTB W HX [MPEBPALICHHUI: O3HAKOMIIEHHE C
oOpa3amMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MesknpeaMeTHbIe CBSI3H
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Peanuzanusi MeXmnpeaMETHBIX CBSI3€M NpW HU3YYEeHHWH opraHuudecko xummu B 10 kiacce
OCYILIECTBJISIETCSI Yepe3 MCIOJIb30BaHME KaK OOIIUMX EeCTECTBEHHO-HAYYHBIX MOHSITHH, Tak U
MOHSTHM, SBIISIOIIUXCSI CHCTEMHBIMU I OT/AEIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TMOHSTHUS: SBJICHHE, HAaydyHBbIA (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHaJIU3, CHWHTE3, KilaccHu(UKaIus, MNEePUOANYHOCTh, HAONIOJACHHE, W3MEpPEHUE, JKCIEPHUMEHT,
MOJIETTUPOBaHUE.

®dusnka: Marepusi, HEPrus, Macca, aToM, d3JEKTPOH, MOJIEKYysa, YHEPreTUYECKUM YPOBEHbD,
BELIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, (U3NYECKUE BEIUUYMHBI U €IUHUIBI UX
H3MEPEHHUSL.

buonorus: xierka, opraHu3M, Owuocdepa, oOMEH BemIeCTB B oOpraHuzMe, (OTOCUHTES,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCJIKH, YIIeBOIbI, KUPbI, (DEPMEHTBI).

I'eorpacdus: MuHepabl, TOpHbIE TOPOJIbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBBIE MPOIYKTHI, OCHOBBI PALIMOHAIBHOTO TUTAHMS, MOIOIIHNE CPEJICTBA,
JICKApCTBCHHBIC U KOCMCTHYCCKUC ITPCIapaThbl, MaTCpUalibl U3 HCKYCCTBCH-HBIX U CUHTCTUYCCKUX

BOJIOKOH.

10 KJIACC «OPTAHUYECKASI XUMUSI» YTJIYBJIEHHBI YPOBEHD

Teopernueckne 0CHOBbI OPraHM4YeCKON XMMHUHU

[Ipenmer u 3HaYeHHWE OPraHMYECKOW XHMMHH, MPEICTaBIEHHE O MHOIOOOPa3HM OpPraHUYECKHUX
COCIMHECHUM.

DNEeKTPOHHOE CTPOEHHME aToMa YIJIepojia: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS. BaneHTHble
BO3MOXXHOCTH aToMa yriepoja. XHMHYECKas CBs3b B OPraHUYECKHX COCIUHEHMSX. THIbl
ruOpuIM3alMl aTOMHBIX opOuTaneil yriepoga. MexaHu3Mbl 00pa30BaHHUS KOBAJIEHTHOH CBS3U
(0OMEeHHBIN M TOHOPHO-aKLENTOPHBIH). THUIIBI TepeKpbIBaHUS aTOMHBIX OpOUTasel; G- U T~ CBSA3H.
OpunapHasi, 1BoifHas U TpolHas cBsA3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJIaX OpPraHUYEeCKUX
BemiecTB. [loHATHE 0 CBOOOTHOM pasuKaie, HyKieopuie u dIeKTpodure.

Teopus cTrpoeHust OpraHndeckux coennHeHni A. M. byTtiepoBa 1 COBpeMEHHBIE ITPEACTABICHUS
O CTPYKTYpe MOJIEKYN. 3HAYEHHE TEOPUM CTPOECHUSI OPraHUYECKUX COECOUHEHMU. MONeKyisipHble
U CTpyKTypHble  (GopMmynbl. CTpyKTypHble  (OpMynbl  pa3lMYHBIX  BHJOB:  pa3BEpHYTad,
COKpalI€HHasl, CKEeJIEeTHasl.

N3omepust. Bunbl n3oMepun: CTpyKTypHasi, IpOCTPaHCTBEHHASL.

OnekTpoHHble  3((EeKTsl B MOJIEKY/Iax  OpPraHMYECKUX  COEAMHEHMH  (MHAYKTUBHBIH

u ME30MEPHBIi 3¢ HEKTHI).
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[IpencraBnenue o kiaaccupukaluu opranndeckux BemiecTs. [loHsTHE 0 PyHKIMOHATLHON TpYIIIE.
I'omonorus. I'omonmornueckue psabl. CucTeMaTH4YeCKass HOMEHKJIATypa OPraHUYECKUX COEIUHEHUM
(IUPAC) u TpuBHaIbHbBIC Ha3BaHUS OTAEIBHBIX MTPEICTABUTENECH.

OcoGenHocty U KiaccupUKalysg OpraHUYECKUX peakuuid. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaku B OpraHUYECKON XUMUHU.

DKCHEepUMEHTAIbHBIE METOJAbl H3YyYEHHUsT BEUIECTB M WX [MPEBpaIleHU: O3HAKOMJICHUE
c o0pa3namMi OpraHM4ecKuX BEUIECTB W MaTepHajlaMd Ha UX OCHOBE; OMBITHI MO IMPEBPALICHUIO
OpPraHMYeCKUX BEIIECTB MIPU HArpeBaHUM (TUIaBJICHUE, OOYIIIMBAHUE U TOPEHHKE); KOHCTPYUPOBaHUE
MOJIeJIe MOJIEKYJ I OPraHUYEeCKUX BEILEeCTB.

YriaeBogopoabl

Anxanel. ['oMmonoruueckuii psia ankaHoB, oOmas Qopmyna, HOMEHKIATypa | H30MEpHs.

DIIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AlKAaHOB, SP-THOPHIAM3AIMS ATOMHBIX

opbutaneit yrnepoza, 6-cBa3b. K on dopmepsl. Dusndeckre cBOMCTBA aJKaHOB.

XUMUYECKUE CBOWMCTBA QJIKAHOB: pPEAKIMU 3aMEILICHHS, W30MEPU3ALMHU, JIETUIPUPOBAHHUS,

OUKJIMU3al0nH, IIMPOJIN3a, KPCKHUHI'd, TOPCHHA. IlpencTr aBIieH M € O MEX aH M 3 M€ peak Il M M pajau

K aJIbH Oro

3 aMCIICH U
A.

Haxoxnaenwne B npupoe. CriocoOsI MOTydeHUs U TPUMEHEHHE ATKaHOB.

Huxnoankansl. OOmast ¢opMmyna, HOMEHKiIarypa | uzoMepus. (OCOOCHHOCTH CTPOEHUS
U XUMHUYECKUX CBOWCTB MaybIX (I[MKJIONPOINAH, IMKIO0YTaH) U OOBIYHBIX (IIMKJIOMEHTAH,
[IUKJIOTEKCaH) NUKI0aTKaHoB. CIIoCOObI MOTyYEHHs U PUMEHCHUE INKI0ATKAHOB.

Ankensl. ['OMonormyeckuii psjx ajaKeHoOB, o0Omas ¢opMmyna, HOMEHKJIATypa. OJIEKTPOHHOE

" IIPOCTPAHCTBEHHOC CTPOCHHUE MOJICKYIl AJIKCHOB, szrI/I6pI/II[I/IBaI_[I/I${ ATOMHBIX Op6HT3.J'ICI>i

yriepona, o- u 7w~ cBs3u. CTpyKTypHas M reomerpudeckas  (IMC-T paH c-) H30MEpHsL.

duznueckue cBOIICTBA AJIKEHOB.
XUMHUYECKUE CBOWCTBA. PEAKUUU IMPUCOCIUHEHUS, 3aMEILICHHS B O-TIOJIOKEHHUE MPHU JIBOMHOMN
CBSI3H, TOJIMMEPHU3AIMU U OKHCIeHUA. lIpeAcT aBJeH M e O MEX aH M 3 M€ pea K Il UM DJIEKT

[20{]!1/1 JIBH OT'0

I pu coenn H eHu s. [IpaBuio MapkoBHuKoBa. KauecTBEHHbIE peakuy Ha JBONHYIO
CBS3b.

CnocoOb1 MOJIY4CHHUA U MPUMCHCHUC aJIKCHOB.

Ankaguensl. Knaccudukanus aakaaueHoB (CONpspkEHHbBIC, H30JIMPOBAHHbBIC, _K YM YIH POBAaH H

bie). OCOOEHHOCTH DJEKTPOHHOTO CTPOCHUSI M XUMHUYECKUX CBOWCTB COMNPSDKEHHBIX JIMCHOB,
1,2- u 1,4npucoenuHeHue. [Tonumepu3zanus CONPSKEHHBIX JIVCHOB. Croco0sl

MOJIY4CHHUA U TPUMCHCHUC aJIKAaANCHOB.
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Anxunbl. ['oMonmormueckuil psif aidkuHOB, oOmas ¢opMyna, HOMEHKIATypa M H30MEpHUSL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AalKMHOB, SP-THOpUAM3AIMS aTOMHBIX

opbOuranei yrieposa. dusznyeckue CBOICTBa AJIKUHOB.
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XUMUYECKHE CBOICTBA: peaklMK MPUCOENIUHEHUS, JUMEpU3allui U TPUMEPHU3ALUU, OKUCIICHUS.
KucnoTtHble cBOlCTBa alKMHOB, UMEIOIIMX KOHIIEBYIO TPOHHYIO CBsI3b. KaueCcTBEHHBIE peakluu Ha
TPOMHYIO CBSI3b.

CrniocoObl MostydyeHus: ¥ IPUMEHEHHE aIKUHOB.

Apomaruyeckue yriaeBoaoposl (apeHsr). ['omMojoruueckuil psig apeHoB, oOrmas ¢opmyiia,
HOMEHKJIATYpa W U30MEpHs. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYNbl OEH30Ia.

IlpaBu 10 apoMaT ¥ YH OCT U , I pU Mephl apoMaT M Yec K UX coeaud H eHu ¥ . Pusudeckue
CBOICTBA apEHOB.

XuMHYecKue CBOMCTBAa OEH30ja U €r0 I'OMOJIOIOB: pCakiun 3aMCUICHHA B OCH30JILHOM KOJIBIIC
" YIJICBOAOPOAHOM  paauKaJIC, PCaKMU MPHUCOCANHCHUA, OKHCICHHUC TOMOJIOIOB OeH3oI1a.

IIpenct aBjieH me o MCEXaHHU3 M€ peaKIIni QJICKT DOd)I/IJ'IBHOFO 3 aMCUICHU 4.

[IpencraBienue 00 OpUEHTUPYIOIIEM JEHCTBUU 3aMECTHTENECH B OGH30JIBHOM KOJbLIE Ha
IpUMepe  AJKWIbHBIX paJuKaloB, KapOOKCUJIBHOW, T'MJIPOKCUIBHOW, aMHUHO- UM HHUTPOTPYIIIIL,
aTOMOB T'aJIOT€HOB.

OcobeHHOCTH XUMUYECKUX CBOMCTB cTupoia. [lomumepusamus crupoa.

CriocoObl OTy4eHHST M TPUMEHEHNE apOMATUUECKUX YTIIEBOAOPO/IOB.

[Tpupoansiit ras. [lomyrHsie HedTsHbIe Ta3bl. HedTh u €€ npoucxoxaenue. KameHHslil yromib
U IPOJYKTHI €TO0 NePepadOTKH.

CrocoObl  mepepaboTKH  He(TH: MEpPeroHKa, KPEKUHT (TePMHUUYECKUil, KaTaTUuTHYECKUil),
pudopmunr, nuponus. IlpoaykTel mepepa®oOTKM HEPTH, UX HPUMEHEHUE B MPOMBIIUIEHHOCTH
U B OBITY.

I'eneTnyeckas CBA3b MEXKAY Pa3IUYHBIMU KJIACCAMU YIIIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJOPONOB. Peaknuy 3amelieHus rajaoresHa

Ha TUJIPOKCOTPYIITY, H UT PpOrp VO IV, II M aH OTp VIO II V, aMH H Oorpym o V.

[erictBue Ha TaJIOTEHIIPOU3BOIHBIE BOJHOTO A CIIUPTOBOTO pacTtBopa METOYH.

BzaumopeiicTBre IUTrajJoreHajJkaHOB C MarHUEM U IIMHKOM. IloHaTM e O MeT alI00pra’Hu

YECK HX coenau H eHu fax . Mcmonb3oBaHue TaJIOTCHIIPOU3BOJHBIX YrjieBoaopoaoB B 6BITy,

TEXHUKE M IIpU CHUHTE3C OPraHUYCCKUX BCIICCTB.

DKcIepUMEeHTaIbHbIE METOBl M3YUEHHs BEIIECTB M UX NMPEBPAIICHUINL H3yueHHe (U3NYECKUX
CBOWCTB yIJIEBOJIOPOIOB (PaCTBOPUMOCTB), KaYECTBEHHBIX DPEAKIUH YIrIIEBOJOPOIOB Pa3IMIHBIX
KjaccoB (oOecrBeurBaHME OpPOMHOM WM MOAHOW BOJBI, pacTBOpa I€pMaHraHaTa KaJus,
B3aMMOJICHCTBHE alleTHJICHAa C aMMHAayHBIM pacTBOpoM okcuaa cepebpa(l)); kadecTBeHHOE
oOHapyXXeHHe YIIIepo/a U BOAOPO/a B OPraHUUECKUX BEIECTBAX; MOJyYCHHE dTHIICHA U U3YyueHHE
ero CBOWCTB; O3HaKOMJIeHHE C KouekiuusaMu «HedTts» u «Yromp», c obpasmamu IuracTMace,
KaydyKOB ¥ PE3MHBI; MOJAEIMPOBAHME MOJEKYT  YIJIEeBOAOPOJIOB ¥ TJIOTCHIIPOM3BOJHBIX

YIIICBOZOPOIOB.
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Kuciopoaconep:xainme opraHuveckne coeTHHEHUsI
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[MpenenbHble OgHOATOMHBIC CHUPTHL. CTpoeHHE MOJEKYN (Ha MpUMepe METaHoJia M 3TaHOIa).
I'omonoruueckuit psig, obmas Gpopmyna, H3oMepus, HOMEHKIaTypa U kiaccupukanus. Ouznueckue
CBOMCTBa MpeAeIbHBIX OJJHOATOMHBIX CIIUPTOB. BOogOpOIHbIE CBSI3U MEXKY MOJIEKYJIaMU CITUPTOB.

XUMUYECKHE CBOICTBA: peaklUu 3aMelIeHUs, ACeTUApaTaluu, OKHUCIICHHUS, B3aUMOJICHCTBUE

C OpraHu4€CKUMHU U HCOPraHNMYCCKUMHU  KUCJIOTaMHU. HDC,IICT aBJICH U € (0} MCX aH U3 MC

peak u v

H VK J'IeO(bI/I JIb H Oro 3 aM€ IIICH U 4. KauectBenHas pe€akiud Ha OJHOATOMHBLIC CIIUMPTHI.

JlelicTBUe 3TaHOJAa M METaHOJIAa HAa OpraHu3M desnoBeka. CrocoObl MHOJIy4eHUS WU NPUMEHEHUE
OJTHOATOMHBIX CITUPTOB.

[Ipocteie >¢dupel, HOMeHKIaTypa u m3oMmepusi. OcoOeHHOCTH (PHU3UYECKHX U XUMHYECKUX
CBOMCTB.

MHOroaTOMHBIE CIIUPTHI — STHJICHTIIMKOIb U IIMIepuH. OU3nveckne u XUMHUECKUE CBOMCTBA!
peakiMM 3aMeIleHUs, B3aUMOACUCTBUE C OPraHWYECKMMU U HEOPraHMYECKUMH KHCIOTaMH,
KayecTBEHHasl peakiysi Ha MHOroaTOMHbIe cnupThl. [leiicTBue Ha opranu3m yenoBeka. CriocoObl
MOJTyYEHHUS M IPUMEHEHNUE MHOTOATOMHBIX CITHPTOB.

@enon. CTpoeHUE MOJIEKYINbl, B3aUMHOE BIIMSHUE TUAPOKCOIPYIIBl U OEH30JIBHOTO spa.
@usnueckue cBoiictBa ¢enoma. OcoOEHHOCTH XHMHYECKHX CBOWCTB (heHona. KadecTBeHHBIE
peakimun Ha ¢denon. Tokcmunocts Qenona. CrocoObl TMOMydeHHs U MpUMEHEHue (eHoza.
denonpopManbaeruaHas cMoia.

KapOoHunbHBIE COSNMHEHHSI — aJbJACTHIBl U KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHMIBHOMN
rpynmnel.  ['oMosorndyeckue psiasl  adbAETHIOB M KETOHOB, oOmas Qopmyna, H30Mepus
1 HOMeHK1aTypa. dusnueckue cBONCTBA aJIbJIETHAOB U KETOHOB.

XWUMUYECKHE CBOWCTBA ajbJECTUI0B M KETOHOB: pEaKUuW mpucoeauHeHus. _Ilpenct
aBJIeHHIE

0 MEX aHu3 M€ pEaKIMWi HYK J'IGOd)I/I JbH Oro 1 pu coeawH eHus . OkuciaeHue aJIbACTU 0B,

KaueCTBEHHbIE peaKkluu Ha anbaeruibl. CriocoObl MOJYyYeHUs U IPUMEHEHUE albJAETHI0B U KETOHOB.
O/IHOOCHOBHBIE TpeZeNbHble KapOOHOBBIE KHUCIOTb. (OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepus wu HOMeHKIarypa. Ousnueckue CBOWCTBA OJHOOCHOBHBIX
npeeIbHBIX KapOOHOBBIX KHCIOT. BOIOpOHBIE CBSA3HM MEXAY MOJIEKYIaMu KapOOHOBBIX KHUCIIOT.
XUMHUYECKHE CBOWCTBA: KUCJOTHBIE CBOWMCTBA, peakmus STepuUKAINHM, PEaKIUU C y4acTHEM
YIJIEBOJOPOAHOTO paguKaa.
Oco0eHHOCTH CBOMCTB MypaBbUHON KHUCIIOTHI.

IlonsTue O MIPOU3BOAHBIX Kap60HOBLIX KHUCJIIOT —  CJIOXKHBIX 3(1)1/1an, aH TU Jpu
Jax.,

TAJOICH aH ' ApH JaX , aMH JaX , HHU
T pH4 Jiax .
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Mmuoroo0paszue kapOoHOBBIX KHUCIOT. OCOOCHHOCTH CBOWMCTB HEMPEICIbHBIX M apOMAaTHYECKHX

KapOOHOBBIX KHCIJIOT, JUKApOOHOBBIX KHCJIOT, THUIPOKCUKApOOHOBBIX KHCIOT. I[IpencraButenu
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BBICHINX Kap6OHOBBIX KHCJIOT. CT€apHHOBas, MAJIbBMUTHHOBAS, OJICMHOBAs, JIMHOJIECBAA,
JIMHOJICHOBAs

KUCIOThL.  CriocoObl MOMTy4eHUs U IPUMEHEHNE KApOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonmormueckuit psang, obmas Qopmyna, H30MepUs U HOMEHKJIATypa.
DU3NYECKUE U XUMUYECKME CBOMCTBA: THIPOJIN3 B KUCIIOW U IIEJIOYHOM Cpee.

Kuper. Crpoenne, ¢u3MUECKUE | XUMHUYECKHE CBOMCTBA JKUPOB: THUAPOJIU3 B KHCIOH
U 1enoyHoit cpene. OcoOeHHOCTH CBOMCTB KHPOB, COJACPKAIIUX OCTATKU HEMPEICIbHBIX JKUPHBIX
KHC0T. JKupsl B mpupoJe.

Mbutd Kak COJMM  BBICIIMX KapOOHOBBIX KHCIOT, HX Momwiiee jciictBue. _IloH satH
e

O CHHTCT M YECK UX MOIO IIIM X CPCACT Bax

(CMC). Obmas xapakTepucTUKa

YIJIEBOJIOB.

Krnaccudukaius yriieBo1oB (MOHO-, IU- U TTOJIMCAXapPHUIbI).

MOHOC&XapI/II[LI: T'JIFOKO034a, Q)pYKTOSa, TajJIaKTO34a, DI/I6038., AC30K-
CHU pu 0o3a. dusznueckue CBOMCTBA N HaXO0XACHHUC B

npupoje. @orocunre3. OnTuuyeckasi ui3omepu si. KonpyaTro-ienHas TayroMepus H

a_ II pyu MCPC MOJICK VJIbI

TJIIO K 03 BI, I1 pOEK I U_X€ yopca, a, B -aH OMCPBI T'JIIO K O3 BbI .

XHUMHYECKHE CBOMCTBA TIJIFOKO3HI: peaknun C y4aCTueM CIHPTOBLBIX U allbJCTUIHOM Tpyiii,
CIIUPTOBOC 1 MOJIOYHOKHCIIOC 6p0)KeHI/Ie. HpI/IMeHeHI/Ie TJIFOKO3EI, eé 3HA4YCHHC
B XKU3HCACATCIBHOCTH OpraHnu3Ma.

I[HC&X&pI/II[BII caxapo3sa, MaJIbTO3a u JaKT o3 a. BoccranapnuBaromme )51

HEBOCCTAHABIUBAIOIINE JMCaxapuabl. [ Waponau3 aucaxapuaoB. HaxoxaeHue B NpHpoOJaE U
MPUMEHEHHE.

[Tonmucaxapuapl: KpaxMmasl, TJIMKOTeH W Ieirono3a. CTpoeHHEe MaKpOMOJIEKYJ Kpaxmala,
TJIMKOTEHA U 11eJUTI0JI03bl. Du3nyeckre CBOMCTBAa Kpaxmaia M IeJUTI0JI03bl. XMMHUYECKHUE CBOMCTBA
KpaxMayia: THAPOJM3, Ka4deCTBEHHAs pEakius C UOJOM. XHUMHUECKHE CBOWMCTBA IEILIFOJIO3BI:
THIPOJIN3, TOodydeHre >(PUPOB IeUT0I03bl. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
arleTaTHBIN IIEJIK).

DKCIepUMEHTABHBIE METOJbl M3Y4YCHHUs BEIIECTB W HMX MPEBPAIICHUIN. pPacTBOPUMOCTh
pa3IMYHBIX CIHMPTOB B BOJIE, B3aMMOJICHCTBHE 3TAaHOJA C HATPHEM, OKHUCIIEHHE STHIIOBOTO CITHUpPTA
B lbJICTH]] Ha PACKAJIEHHOW MEIHOW MPOBOJIOKE, OKHMCICHHE 3THJIOBOIO CIHMpPTA JUXPOMATOM
Kaausi (BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPUAIIOB); KAUECTBEHHBIC PEAKIIMM HA allbJCTHIBI (C
rugpokcugom auammurcepeopa(l) u ruapoxcumaom meau(ll)); peakius rauepruHa ¢ TUAPOKCUIOM

meau(ll); XuMudeckne CBOWMCTBA pacTBOpa YKCYCHOH KHCIIOTHI; B3aMMOJICHCTBHE pacTBOpa
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raroko3el ¢ ruapokenaom  menu(ll);  B3ammopeiicTBMe  Kpaxmana € HOJIOM;  peIICHHUE
IKCIIEPUMEHTAIBHBIX 3a1ad 1Mo TeMaM «Cruptsl u GeHonby. «KapOoHOBbIE KUCIOTH. CI0XHBIC
3hUPBI».

A3oTcoaep:Kane OpraHndecKkne coenHeHus!
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AMUHBI — OpraHuyecKkue Npou3BoJHbIe ammuaka. Krnaccuduxamus amMuHOB: anudaruyeckue
U apoMaTU4ecKue; MepBUYHbIC, BTOpUYHbIE U TpeTHuHble. CTpoeHue Moisiekyn, obmiast ¢opmyna,
M30Mepus, HOMEHKJaTypa | (U3HYECKHE CBOWCTBAa. XHWMHUYECKOE CBOMCTBA anu(aTHIecKux
aMHHOB: OCHOBHBIE CBOWCTBA, aJIKWJIMPOBAHUE, B3aUMOJCHCTBHE MEPBUYHBIX AMHHOB C a30THUCTOMN
kucaoToil. Conu anKuIaMMOHUS.

AHWIMH — TpPEJICTaBUTENb aMHUHOB apomaTuyeckoro psiga. CrtpoeHue anHuiauHa. B3aumuoe
BIUSHUE TPYIII aTOMOB B MOJIeKyne aHmiInHa. OCOOEHHOCTH XWMHUYECKHX CBOWCTB aHWIJIMHA.
KauecTBeHHbIE peakIy Ha aHUJIHH.

CnocoObl  monmydeHHsl U MpuMeHeHue anudarudeckux amuHOB. [lomydeHuwe aHuWIMHA U3
HUTPOOEH3071a.

Amunokucnorel. HomeHnknarypa u uzomepus. OTaenbHbIE NPEICTABUTENIN O-aMUHOKUCIOT!

[JIMLOUH, ajlaHWH, (EHU JJaJJaH U H, CepU H, NI yTaM M HOBag KW CJIOT &, JIM 3W H, I[ U CT
eud . O ™1 yeck as

H 3 OMCpPHU i1 aMM H OKH CJOT : D-u_ L-aMu H OK M CJOTHI . duznueckue CBOMCTBA

AMUHOKHCIIOT. XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT Kak  aM(pOTEPHBIX  OPraHUYECKHUX
COCIMHEHUM, peaklus MOJIUKOHACHCAIlMK, oO0pa3oBaHWE TNENTUIHOM CBs3u. buomornueckoe
3HAYeHHE aMUHOKHUCIOT. CHUHTE3 U TUAPOIH3 MENTUIOB.

benku kak mpupojHble moymMephl. llepBuyHas, BTOPUYHAS W TPETHYHAS CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OENIKOB: THAPOIIN3, IEHATYpALlKs, KaueCTBEHHBIC PEAKITMHN HA OENIKH.

IlonaTue 00 a3 OTCOJCPKAIIH X T'CT €PpOI M KJIM YECK U X COo€/iM H CHU iX . IIn
PU MU J1HH OBBIC

U 1T YPU H OBBIC OCH OBAaH H 4. H YK JICH H OBBIC K M CJIOT bI. COCT aB, CTPOCH N € U 0Ou ojioru

YECK asd PpoJib . 3KCH€pI/IMeHTEU'IBHI)Ie MCTOJbl M3Y4YCHHA BCHICCTB MU HUX npeBpameHHﬁ:

pacTBopeHHe OENKOB
B BOZIe; JEHaTypanusi OENKOB TMpH HarpeBaHWU, I[BETHbIE peEakluu Ha OeNIKu; pelieHue
OKCIIEPUMEHTANBHBIX 33/1ad 1O TeMaM «A30TCOJEepKallie OpraHu4YeCKHe COCAHMHECHHS
n «Pacro3HaBaHUE OPTraHMYECKIX COCAMHEHUI.
Bbicokomosieky IsipHbIe cOeTHHEeHH s

OCHOBHEIE IIOHSATUS XUMHU BBICOKOMOJICKYJISIPHBIX COG,Z[PIHCHI/IﬁZ MOHOMCED, IOJHUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIEHb MOJIMMEPH3AINH, CPEAHsIsI MolieKysipHas Macca. OCHOBHBIE METOJIbI
CHUHTE3a  BBICOKOMOJEKYISIPHBIX  COCIWHEHUN —  TMOJMMEpH3alus U MOJUKOHJCHCAIIHS.

IIpencT aBIe€H M € O CT €pe Oper VASIpH OCT MM H aaMo JEK VI SpH Ol CT p VK T yp€ II OJH
MEpPOB, 3 aBHU CH MOCT b

CBOM CT B M OJIH MEPOB OT M X MOJICK VISAPH Oro M H aAMOJICK VIIAPH OTro
CTPOCH U 4 .
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[TomumepHble MaTepuanbl. [lmacTMmacchl (NMOJMMATHIICH, MOJUIPONHIICH, TTOJHBUHUIXJIOPHUI,
MOJUCTHPON, TMOJUMETUIMETAKPHUIIAT, TOJMKApOOHATHI, MOJMATHICHTepedTanar). Y THIn3amus
1 iepepaboTKa IIacTuKa.

DnacToMephl: HaTypaJIbHBIA  Kay4dyK, CUHTETHYECKHE  Kaydyku  (OyTaaucHOBBIH,

XJIOPOIPEHOBBIH, H30IPEHOBBIN ) u cu JIUK OH bl . Pe3una.
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BosokHa: HaTypaibHble (XJIOMOK, MIEPCTh, IMIENK), HCKYCCTBCHHBIC (BHCKO3a, aIleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

Ilonm MepBl  CH €I M aJTb H OTO _H a3 H a4€H U A (TedZ)J'I OH , K €BJap, 3JICKT POIl pOBOAANIHN €
II OJIKM MEPBhI,

OM opa3 JlaraeMbl€ II OJH MEDHI) .

OKCIEPUMEHTAIbHBIE METOJbl H3yYEHUs BELIECTB M UX [PEBpPALICHUN: O3HAKOMJICHUE
c o0pa3iaMi  NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB; pEILIEHUE
3KCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Pacrio3HaBaHue IJ1acTMAacC U BOJIOKOH .

PacuéTrHble 3agaun

Haxoxaenne MonekynsapHOil (popMyibl OpPraHMYECKOTO COEAMHEHHSI IO MAacCOBBIM JOJSIM
AJIEMEHTOB, BXOJSIIUX B E€ro COCTaB; HAXOXICHHE MOJEKYISPHON (OPMYIIbI OPraHUYECKOTO
coenMHeHus 1Mo macce (00bEMY) IPOIYKTOB CrOpaHUs; M0 KOJMYECTBY BellecTBa (Macce, 00bEMY)
OPOAYKTOB peakiuu W/MAM HMCXOJHBIX BEHICCTB;, YCTAHOBJICHHE CTPYKTYPHOH  (OpPMYJIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XHMHYECKHX CBOWCTB WM CIIOCOOOB TIONYUYCHWS;
onpeieleHue A0IU BbIX0a NPOAYKTa PEaKIUU OT TEOPETUUYECKU BO3ZMOMXKHOTO.

MexnpeameTHble CBSI3H

Peanuzanusi MeXNpeaMETHBIX CBSI3eM MpU HU3yuyeHUH opraHudeckoid xumuu B 10 kmacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSTHH, Tak
Y TIOHATUH, TPUHATHIX B OT/AEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTecTBEHHO-HAYUHbIE TMOHSTHUS. SBJICHHE, HAydHBIA (hakT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanu3, CHUHTe3, Kkiaccudukauus, HaOMIOJACHHe, HU3MEpPEeHHe, OJKCIEPUMEHT, MOJEIb,
MOJIETTUPOBAHHUE.

®dusuKa: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYNA, SHEPTETUYECKUN YPOBEHBD,
BEIIECTBO, TENI0, O0BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (PU3UYECKHE BEIUUYHHBI, €IUHUIIBI
HU3MEpEHHUs, CKOPOCTh, JHEPTUS, Macca.

buonorus: knerka, opraHu3M, 53KocucTema, Ouocdepa, MeTabOIU3M, HACIEICTBEHHOCTH,
aBTOTPO(HBIA U TeTepoTpodHBIA THUN NHUTaHUSA, OpokeHue, (OTOCHHTE3, bIXaHUE, OCeJKH,
YTJIEBOIBI, )KUPBI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpacdus: mose3Hble UCKOMAaeMbIe, TOTLIUBO.

TexHoMOTUsI: MNHUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOIO IHUTAHMS, MOIOIIUE CPEACTBA,

MaTepuraibl U3 UCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KJIACC «OBIIASI 1 HEOPTAHUYECKAS XUMMU S
BA3OBBIl YPOBEHb

Teoperuvyeckue 0CHOBbI XUMHHU
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XUMHYECKUH 371eMeHT. AToM. SIapo aToma, H30TOMbBI. DIEKTPOHHAST 000J0UKa. DHEPreTHICCKUE
YPOBHH, MOJYpPOBHHU. ATOMHBIC OpOHTanu, S-, P-, d-ameMeHTh. OCOOEHHOCTH pacmpeae/ieHHs
ANIEKTPOHOB MO OpOUTANSIM B aTroMax »3JEMEHTOB IEpPBbIX YETHIPEX MEepPUOIOB. DIEKTPOHHAs
KOH(UTypalusi aTOMOB.

[Tepuonuueckuii 3akoH u [lepuonuueckas cucrema xuMuueckux anemeHtoB J1. 1. Menpaeneena.
Csa3p nepuoanueckoro 3akoHa M llepuoguueckoil cuctembl XumMuyeckux sieMeHtoB JI. M.
MeneneeBa ¢ COBPEMEHHOW TEOpUEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOMCTB
XUMUYECKUX DJIEMEHTOB W O00pa3yeMblX HMHM MPOCTHIX M CJIOXHBIX BEIIECTB IO Tpymmnam u
nepuoiaM. 3HaueHUe NePUOJUIYECKOT0 3aKOHA B PA3BUTUHU HAYKH.

Crtpoenue BemecTBa. XUMHUYECKasi CBSA3b. BUAbBI XUMHYECKON CBSA3HM (KOBaJIGHTHAs! HEMOJISpHAas
Y TIOJIApHAs, HOHHAsI, MeTajuInyeckasi). Mexanu3mMbl 00pa30BaHUsl KOBAJICHTHON XUMUYECKOHN CBSI3U
(oOmMeHHbIH u JIOHOPHO-aKLIENITOPHBIH). Bonoponnas CBSI3b. BaneHTHOCTS.
DneKkTpooTpunareabHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U aHHOHBI.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHHUs. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THUMNbl KPUCTALIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAUIMYECKON PEIIETKH.

[lonsiTue o auMcHepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMJIHBIE pacTBOphl. MaccoBast 1oJist
BELIECTBA B pacTBOpE.

Knaccudpukanus HeopraHmdyeckux coequHeHuil. HoMeHkiaTypa HEOpraHMYECKHX BEIECTB.
['eneTnveckas CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIICKANTUX K PA3TUUHBIM KJIACCAM.

Xumunyeckass peakuusa. Kiaccupukanus XUMHYECKMX peaklMid B HEOPraHMYecKoW |
OpraHMYEeCKOM XHMMHH. 3aKOH COXPAHEHMsI MAacChl BEIIECTB; 3aKOH COXPAHEHUs M MpEeBpalleHUs
SHEPTUH MPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3InyHbIX (akTopoB. OOpaTUMBIE pPEAKIMH.
Xumuueckoe paBHOBecue. DakTOphl, BIMUSIONIME HA COCTOSHHE XHMHYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTuueckas auccounanus. CuibHble ©  cialble  AIeKTponuThl. Cpema BOTHBIX

pPacTBOPOB BEIIECTB: KWCJas, HEUTpasbHas, mienovyHas. [IoH ST M € O BOJOPOJH OM T OK a3 aT

ene (pH

pacT BOpa. PeaKHI/II/I HOHHOTO OOMeHa. I'm JAPOJIN 3 HCOPTraH M YECK M X W OpPTraHu YECK M X
BCIICCT B .

OKHCIUTEITHHO-BOCCTAHOBUTEILHBIC PCaKIuu. I[lon T u € 00 OJICKT POJIH 3 € pacna
JIaBOB n

pacT BOpoB coJ eif . IIpy MEH €H U € DJIEKT
ponu3 a .

DKCIEepUMEHTAIBHBIE METO/Ibl M3YUEHHUS BEIISCTB U WX IMPEBpAICHUI: JTEMOHCTpaIusl TaOJHIl
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«Ilepuoanyeckass cucrteMa XuMmuueckux i3nemeHToB JI.M. MenneneeBay;, u3ydeHHE MoHeNeH
KPUCTAUTMYECKUX PEMIETOK, HAOMIOJCHHE W ONHCAHHWE JEMOHCTPAIIMOHHBIX M JabopaTOpPHBIX

OIBITOB (pa3jIokKEHHE NMEPOKCHAA BOAOPOJA B IPHUCYTCTBHM KaTalW3aTopa, ONPEIEIICHUE CPEebl
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pPacTBOPOB BEIIECTB C TOMOIIBIO YHHBEPCATBHOTO HHIAMKATOPA, PEAKIUH HOHHOTO OOMEHa);
MPOBEJICHUE TMpaKTUYeCKoi padoThl «BiusHUE pa3auyHbIX (AaKTOPOB HA CKOPOCTh XUMHYECKOMN

peaKIum».

Pacuéruble 3agaun
Pacuérel o ypaBHEHUSM XHMHYECKHUX PEaKIUi, B TOM YHCJIC TEPMOXHMHYECKHE PaCUETHI,

pvaéTBI C UCITIOJIb30BAHUEM ITOHATHA <«MaCCOBas JOJIA BEIICCTBA».

Heopranuueckasi xummusi

Hemeramnsl. 1lonoxenue Hemeramnos B Ilepuoanueckoi cucreMe XUMUYECKUX demMeHToB [I.H.
MeHpeneeBa 1 0OCOOCHHOCTH CTPOCHHsI aTOMOB. PU3MYECKHE CBOWMCTBA HEMETAILIOB. AJIJIOTPOIUS
HeMeTa/uToB (Ha mpuMepe KUCIopoa, cepbl, hocdopa u yrieposa).

XUMHAYECKHE CBOMCTBA BAKHEUIIINX HEMETAIIOB (raJloreHoB, cepbl, a3oTta, Gocdopa, yriaepoaa u
KPEMHHS) ¥ UX COCTUHCHUH (OKCHIOB, KUCIOPOICOACPIKAIIIMX KUCIIOT, BOJOPOIHBIX COCTUHCHHUI).

[IpumeHeHne BaXXHEUIINX HEMETAIJIOB U UX COCAMHEHUM.

Mertannsl. [lonoxenne meraninoB B [leproanyeckor cucremMe XuMUYecKux simemeHTtoB J[. H.
MenpneneeBa. OCOOCHHOCTH CTPOEHHUS AJICKTPOHHBIX OO0OJIOYEK aToMoB MeTauioB. OOiime
¢usnyeckue cpoiicTBa MeTamioB. CIUlaBbl META/UIOB. DJEKTPOXMUMHUYECKUN ps HANpPsSHKECHUN
METAJIOB.

XUMHYECKUE CBOMCTBA BKHEHIIMX METAJUIOB (HATPH, Kajuii, KajbIMii, MarHui, aJlOMUHUH,

IIUHK, XPOM, JK€JI€30, Me/Ib) U UX COCTUHECHHM.

O6mume crocoObl mosyueHust MmetayioB. _Metast ypru si . K oppo3 u i met ayioB. C 1 0coObl 3
allly T bl

oT K oppo3u u . [IlpumeHenue MeramnoB B OBITY U
TEXHUKE.

SKCHGPI/IMCHTaJ'H)HBIe MCTOABI M3YUYCHUSA BCHICCTB U HX npeBpameHI/Iﬁ: HN3YUYCHHEC KOJUICKIWH
«Metanasl u CIIJIaBBI», O6p3.3LIOB HEMETAITIOB; PCIICHUE SKCICPUMCHTAIBHBIX 3aJ1a4, Ha6JIIOI[eHI/Ie
U OINHCAHUE JCMOHCTPAIIMOHHBIX H na60paT0pr,1X OIIBITOB (B3aI/IMO)IeI\/'ICTBI/Ie THAPOKCHU A

AJIFIOMHUHUA C paCTBOpaMU KUCJIOT U HIGJ'IO‘—IGf/i, Ka4C€CTBCHHBIC PCAKIIMN HAa KATHOHBI MeTaJ'IJ'IOB).

Pacuérnbie 3agaun

Pacuérter Macchl BemecTBa wim 00bEMa Tra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcCce WUITU
00BEMY OJIHOTO W3 YYAaCTBYIOIIUX B PEAKIMU BEIIECTB; pacué€Thl Macchl (00BhEMa, KOJUYECTBA
BEILIECTBA) MPOYKTOB PEAKIIMH, €CJIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 1 KU3HD
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Ponp xumMum B oOecreueHWH SKOJOTHYECKOW, SHEPreTHYECKOW M THIIEBON 0e30MacHOCTH,

Pa3BUTHUU MCIUIUHBI. Ilonsrue o HAayY4YHbBIX ME€TOJAaX IMO3HAHHA BCHICCTB U XHUMUUCCKHX peaKuHﬁ.
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[IpencraBnenus o0 oOHIMX HAayYHBIX HPHUHIUNAX MPOMBIIUIEHHOIO IMOJYyYEHHs Ba)KHEHIINX
BEIIIECTB.

YenoBek B MHUpE BELIECTB M MaTepHalOB. Ba)KHEHIIME CTPOMTEIbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepuallbl, KpPackd, CTEKJO, KEpaMuKa, MaTepuajibl A DIEKTPOHHUKH,
HaHOMaTepHaJIbl, OPTaHUYECKNE U MUHEPAIbHbIE yI00pEHUSI.

X¥UMHS U 30pOBbE YEJIOBEKA: MPaBUJIa MCIIOIb30BAHMS JIEKAPCTBEHHBIX IMIPENapaToB; IpaBUia
0€30IaCHOTO MCIOJIF30BAHUS IPENapaToB OBITOBOM XUMHUH B IOBCEAHEBHOM KU3HU.
Me:xnpeameTHble CBSI3H

Peanu3anus MeXIpeaIMETHBIX CBS3eH IpU U3ydeHMM OOLIell M HeopraHudecko xumuu B 11
KJIaCCE OCYILECTBIISAETCS Yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, Tak U
MOHATUH, ABJISIOIIMXCS CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAyYHBIE TOHATHS: HAy4YHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHs, aHAIM3,
CHHTE3, Kiaccu(uKauus, NEepUOJUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE,
U3MEpeHue, ABJICHHE.

dusmka: Marepus, SHEprus, Macca, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
paZMOAKTUBHOCTb, MOJEKYNA, JHEPreTUYECKUN YpPOBEHb, BELIECTBO, TEIO, O0BEM, arperaTHoe
COCTOSIHUE BEILIECTBA, PU3NUYECKUE BEJIMYUHBI U €AUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3Kkocucrema, Ouocdepa, MaKpo- U MHUKPOIIEMEHThI, BUTAMUHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

I'eorpadus: MuHepanbl, TOpHbIE TOPO/JIbI, TOJE3HBIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus:: XuMu4eckass HPOMBIIUIEHHOCTb, METAJUIYprHsi, MPOU3BOJICTBO CTPOUTEIbHBIX
MaTEepUaJIOB, CEJIbCKOX 0351 CTBEHHOE IIPOU3BOJCTBO, NUIIEBas IIPOMBIIIJIEHHOCTD,
(bapmarieBTHYECKasi POMBIIIUIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKUX MPENapaToB, MPOU3BOJCTBO

KOHCTPYKIOHOHHBIX MaTCPUAJIOB, JICKTPOHHAA ITPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.

11 KJIACC «OBHIASI 1 HEOPTAHUYECKAS XUMMU S

YIJYBJIEHHBIN YPOBEHD
Teoperuvyeckue 0CHOBbI XUMHMHU
ATOM. COCTaB ATOMHBIX H,Z[ep. XI/IMI/I‘-IGCKI/Iﬁ OJICMCHT. I/I30TOHBI.

K opn yck yiIsipH 0 -BOJIH O B OH A YaJIh 3 M, JIBOM CT BEH H as II pyu poJaa OJICK T POH

a. CrtpoeHue >JEeKTPOHHBIX 000J0YeK aTOMOB, K BaH T OBBIE YH CJa . OJHEPreTHYECKHE

YPOBHH U MOAYpPOBHU. ATOMHBIe  opbOutanu.  Knaccudukauus  XMUMHYECKHX  3JIEMEHTOB

[a ynmu , mpaBuao X yH Aa . DIEKTPOHHbIE KOH(QUTYPAIIMH aTOMOB 3JIEMEHTOB MEPBOT0—
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(s-,p-,d-,f-amementsr). Pacnpenenenne 37I€KTPOHOB MO aTOMHBIM OPOWTANIIM; I PH HIL MII _MHUH

um YM a OH cpru n ) II PHH IATI

[a ynmu , mpaBuao X yH Aa . DIEKTPOHHbIE KOH(QUTYPAIIMH aTOMOB 3JIEMEHTOB MEPBOT0—
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MEPUOJIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, 3JIEKTPOHHbBIE KOH(PUTypaI[iy HOHOB.

I[lon st e 00 5H CpIruM M OH M 3 all MM , 5H €pTruu CpOACT Ba K 3JICKT POH V.

DnekTpooTpUIaTeabHOCTh. [lepuoanueckuii 3akoH u [leprnoanyeckasl cucteMa XUMHYECKUX

anemenToB JI. Y. Menaeneena.

CBs3p  mepuoanueckoro  3akoHa M llepuonmyeckoil  CUCTEMBI  XMMHUYECKHX  3JIEMEHTOB
C COBPEMEHHOM Teopuerl CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHMUYECKHX
3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEIIECTB 110 PYIIaM U IepuojaM. 3Ha4eHue
nepuoanydeckoro 3akona /1. 1. Menneneesa.

XuMuueckass CBA3b. BuIbl XUMHYECKOM CBSI3M. KOBAJIEHTHAs, HWOHHAsA, METAJUIMYECKas.
MexaHu3Mbl 00pa3oBaHHUs KOBAJIEHTHOH CBS3M: OOMEHHBIN W JOHOPHO-AaKIENITOPHBIA. DHEprus
U JuInHa CcBs3U. [lodsipHOCTH, HANpaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOH cBsizu. KpaTHbie
cBA3U. BonopoaHas cBsa3b. MeKMONEKYIISIPHBIE B3aUMOICHCTBUS.

BanenTHOCTH ¥ BaJIeHTHBIE BO3MOKHOCTH aTOMOB. | Opu Au3 all M g aT OMHBIX OpOM T aJiel .

CBsi3b DNEKTPOHHON CTPYKTYpPBl MOJEKYJI C UX TEOMETPHUYECKHM CTpPOEHHEM (Ha Mpumepe
COCIMHEHUIT AJIEMEHTOB BTOPOT'O MEPUO/IA).
[Ipencrasnenue 0 KOMILJIEKCHBIX COCTMHEHHUSIX. Cocras KOMILIEKCHOTO HOHA!

KOMHH@KCOO6paSOBaTeJIB, JIMra”HJbI. K oopay H aii M oHH o¢ _ uyn cjjo. HoMmMe HKJmarypa K
OMII JICK CH bIX

coeM HEeH M 1 . 3H aueH M € KOMII JICK CH bIX CO€JIW H ¢H i . [IoH AT € 0 K OOpJMH allkd OH H

Ol X M MU M . BemecrBa MONEKYIIPHOTO W HEMOJIEKYJISIPHOTO CTPOECHMS. THIIBI
KPUCTAJUIMYECKUX PEIIETOK
(cTpyKTYp) M CBOKMCTBA BEIIECTB.

[Tonsitue o aucnepcHbix cucteMax. McTtuHHble pacTBOphl. lIpelcTaBieH M e O K OJIOU
JIH bIX

pacT BOpax . CrrocoObl BBIpAKCHHUA KOHIICHTpAalMM pPAacTBOPOB. MacCOBasg O0Js BCIICCTBA B

pacTBope, MOJSpHAs KOHIICHTPALKS. Haceruennsie Y HEHACBIILCHHBIE pacTBOPBI,
pacTtBopuMOCTb. KpucTaimoruaparsl.

Knaccupukanuss © HOMEHKJIaTypa HEOPraHMYECKUX BEUIeCTB. |pHUBHAIbHBIE HA3BaHUS
OTJEIIbHBIX NPEACTABUTEIECH HEOPraHUYECKUX BEIIECTB.

Knaccudpukanus XUMHUYECKMX peakIuil B HEOPraHWYECKOM U OpraHn4eckol XUMHUU. 3aKoH
COXpPAHEHHsT MacChl BEILECTB; 3aKOH COXPAaHEHUS W IPEBPALLCHUS DHEPIUM IIPH XUMHUYECKHUX
peakiusix. TernoBsie 3¢hdekTb XuMHUeCKuX peakuuil. TepMOXUMUYECKUe YpaBHEHHS.

CKopocTh XUMHUYECKOW peakiuu, €€ 3aBHUCHUMOCTb OT pa3IWYHbIX (aKkToOpoB. ['oMoOreHHbIE

U reTeporeHHble peakiuu. Karanus u katanuzaTopsl.

Non H oe mpous BelleH v € BoJbl . Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAsl, HEUTpaJibHAas,
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OOpatuMble ¥ HEOOpaTUMBbIE peakuuu. XUMHYECKOe paBHOBecHe. KOHCTaHTa Xu MH
YECK Oro

paBH oBecu g . DakTOphl, BIMSIONIME HA  TOJIOKCHHE  XUMHYECKOTO  PaBHOBECHS:
TeMIieparypa, JaBJCHUE W KOHIICHTPAIIMM BEIIECTB, y4acCTBYIOUIUX B peakiuu. [lpuamun Jle
[lartense.

BHGKTpOHI/ITI/I‘IeCKaﬂ Jucconnanus. CuibHbIe U c1a0ble OJICKTPOJIUTHI. CreneHn Jucconralnynu.

Non H oe mpous BelleH v € BoJbl . Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAsl, HEUTpaJibHAas,
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Bomopoausrii mokazarens (PH) pacrBopa. I'maponus coseir. Peakiin noHHOr0 0OMEHa.
OKHCINTENEHO-BOCCTAHOBUTEIbHBIE peaxIuu. Cremnenp OKHCJICHUS. Oxucnutenb
U BOocCTaHOBUTENb. [Ipoliecchl  OKMCIEHHS UM BOCCTaHOBJIEHMs. BakHeine  okucIUTENn
¥ BOCCTAaHOBUTENU. METO AJIEKTPOHHOTO OanaHca. DIEeKTPOIN3 PAaCTBOPOB M PACINIABOB BELIECTB.
3KCH€pI/IMeHTaJIBHBIC MCTOABI U3YUCHU BCIICCTB U HUX HpeBpameHHﬁ: Pa3JI0KCHUC IICPOKCH A
BOJIOpOJAa B MPUCYTCTBUHU KaTajlu3aTopa, MOJICIM KPUCTAUIMYECKUX PEHIETOK; MPOBEACHUE
peakuuii MOHHOTO OOMEHa; ONpeJesIeHue Cpebl PACTBOPOB C MOMOUIbI0 MHAMKATOPOB; U3y4CHUE
BIIUSIHUSL PA3IMYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIMH U MOJOKEHHE XUMHYECKOIrO
paBHOBECHS.
Heoprannueckasi xumust
[Tonoxxenue HEMETAIIJIOB B [lepuoanueckoit CUCTEME XUMHUYECKHUX AIIEMEHTOB
JI. 1. MenpaeneeBa U OCOOEHHOCTH CTPOEHUS HUX aToMOB. (Dusznyeckue CBOICTBA HEMETAJUIOB.
Ammorpornus HeMeTayu10B (Ha mpuMepe KUCiiopoia, cepbl, hocdopa u yrieposa).
Bonopon. [Ilomydenue, ¢usnyeckue W XUMHUYECKHE CBOKMCTBA: PEAKIUU € METALIaMHU

1 HEMCTAaJlllaMH, BOCCTaHOBUTCIIbHBIC CBOMCTBA. rI/I,Z[pI/II[LI. To 11 11 BH bI€ DJIEMEH T Bl

lanmorensl. Haxoxzaenue B mpupojae, CHOCOOBbI TONy4YeHUs, (PUINYECKUE U XUMUYECKUE
cBoiicTBa. ['anoreHoBomopoabl. BakHellne KHUCIOPOACOIEPKAIIUE COCIUHEHUS TaJIOrEHOB.
JlabGopaTopHbIe U MTPOMBIIIIICHHBIE CITOCOOBI IMOTYYCHHS TajJoreHoB. [IpruMeHeHre raJloreHOB U HX
COEMHEHHIA.

Kucnopon, o30H. JlabopaTopHble U INPOMBILIUIEHHbIE CHOCOOBI IOJIYYEHHS KHCIOPOJa.
du3nyuecKnue 1 XUMHYECKHE CBOMCTBA M TPUMEHEHUE KUCIOpoaa U 030HA. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupojie, CrocoObl MoaydeHus, (PU3NYECKue U XUMUYECKHE CBOMCTBA.
Ceposoqopon, cymbduasl. Oxcun cepoi(1V), okcun cepoi(V1). CepHuctast u cepHast KHCIOTBI B HX
coiu. OCOOEHHOCTH CBOUCTB CepHOM KUCIOTHI. [IpruMeHeHne ceprl u e€ coeqMHEHNH.

A3zor. HaxoxaeHue B mpupoje, CrnocoObl MojydeHus, GU3NYeCKue W XUMHUYECKHE CBOMCTBA.
Amvmuak, HUTpUIbL. OKCUABl a30Ta. A30THCTas M a30THAs KUCIOTHI U uX conu. OcobeHHOCTH
CBOMCTB a30THOM KUCIOTHI. [[puMeHeHne a30Ta U ero COeAMHEHU. A30THBIE YIOOPEHHUS.

®dochop. Haxoxnenne B mpupoje, crnocoObl moydeHust, GU3ndecKue U XUMUIECKHE CBOMCTBA.

@ochunel u gochun. Oxcuasl ¢ocdopa, dochopHas kucinora u e€ conu. MeradbochopH

as

u 1 u podochopH asg K ¥ ciIoTel, docdopu cT ag U (hocdhOopH OBAT U CT a1 K U CIOTHL

[Tpumenenue docdopa u ero coequnennit. Dochopueie y1o0peHus.
VYriepoa, HaxoXIeHHE B MPUpPOJE. AJUIOTpOnHbIe Moaupukaimu. OU3ndecKkue u XUMUYECKUE
CBOMCTBa IPOCTHIX BELIECTB, 00pa3oBaHHbIX yrieponoM. Oxcun yraepona(ll), oxcun yrnepona(lV),

VI JIEpOJIH ble H aH OT p YOk u . [IprmMeHeHHne mpoCThIX BEUIECTB, OOpPAa30BAaHHBIX YIJIEPOJIOM,
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yrojapHas KUCIOTa W €€ CoJiM. AKTHBUPOBAaHHBIM yrojib, _ancopOiu g . D yuiepeH bl,

rpad € H .

VI JIEpOJIH ble H aH OT p YOk u . [IprmMeHeHHne mpoCThIX BEUIECTB, OOpPAa30BAaHHBIX YIJIEPOJIOM,
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COCTUHEHUM.

Kpemuwnii. Haxoxxnenue B mpupojie, crnocoObl moaydeHus, Gu3niecKkue U XUMHIECKUE CBOMCTBA.
Oxcupn kpemuus(lV), kxpeMHUEBas KUCIIOTa, CUITHKAThL. [[pUMEHEHHE KPEMHHUSI U €r0 COCTUHCHUIA.
Creko, ero moyy4eHue, BUbl CTEKIIA.

[Tonoxenne wmeramioB B lleproguueckoil cucTeMe XHUMHUYECKHX 3JeMeHTOB. OcobeHHOCTH
CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB METAILJIOB.

P acno POCTpPpaH €CH U € XU MUYCCK M X B5JICMCH T OB -MCT 4 JIJIOB B 3 CMH ol K op¢€.

O6mue ¢usznueckue cBoiicTBa MeTawioB. [IpuMeHeHue meramuioB B ObITY U TexHHKE. CIUIaBbl
METaJUIOB.

DNEKTPOXUMHUECKUI P HanpsoKeHWH MeTauioB. OOmue crocoObl MONTY4YeHUsT METaslIoB:
TUIPOMETAUTYPIrHs, HMUPOMETAIUIYPrus, 3JeKTpoMeTanyprus. lloHATHe O KOppO3UM METAILIOB.
CriocoOsl 3alUThI OT KOPPO3HUHU.

O6mass xapakrepuctuka MeTawioB |A-rpynnel  I[lepuognyeckoit CHUCTEMBI XHMHUYECKUX
aneMeHTOB. Harpuil u kanwmii: monydeHue, (Qu3MYecKUe M XUMUYECKUE CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.

OOmas xapakrepuctuka MetaiuioB ||A-rpymer [leproguyaeckoii cHCTEMbI XUMUYECKHX HJIEMEHTOB.
Marauii ¥ KaJblLMi: TonydeHue, (GU3NUECKHe U XUMHYECKUE CBOWCTBA, NPUMEHEHHE IPOCTHIX
BEIIECTB U UX coenuHeHn. JKECTKOCTb BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

AnoMUHUI: TONydYeHHe, (QU3NYECKHE U XMMHYECKHE CBOMCTBA, NPUMEHEHHE MPOCTOrO
BEIIECTBA U €r0 COEAMHEHMH. AMQOTEepHBIE CBONCTBA OKCHAA U FHMAPOKCHAA alFOMHUHHS,
TUAPOKCOKOMILIEKCHI aTFOMUHUS.

OOr1asi xapakTepucTuKka MeTauioB mobounbix nmoArpymm (b-rpymm) Ilepromndeckoil CHCTEMBI
XUMHUYECKHUX DJIEMEHTOB.

du3znyuecKkue U XMMHUYECKHE CBOMCTBA XpoMa H ero coeauHeHui. OKCHUIbl W TUIPOKCHIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl ¥ TUXpPOMAaThl, WX OKHUCIUTEIbHBIE CBOWCTBA.
[Tonydyenue u mpuMeHEeHHE XpoMa.

du3nyYecKue U XUMUYECKHE CBOMCTBA MapraHila M €ro COeAuHEeHH. BaxkHelmue coennHeHus
mapranna(ll), wmapranma(lV), wmapranna(V1) wu mapranna(VIIl). Ilepmanranatr kamwms, ero
OKHCIIUTENbHBIE CBOWCTBA.

OuU3NYECKNE U XMMHYECKHAE CBOMCTBA Keje3a U ero coequHeHnil. OKCHIbI, THAPOKCUIBI U COJIH
xene3a(ll) u sxeneza(lll). [TonydeHrne u MpUMEHEHHUE JKelle3a U €ro CIUIaBOB.

dusnyueckue U XMMUYECKUE CBOICTBA MeAN U €€ coequHeHui. [lonyyeHnne u npuMeHeHue Meau
U €€ COCIMHECHUM.

[unk: nomydeHue, ¢U3NUYECKUE M XUMHYECKUE CBOicTBa. AM(OTEpHBIE CBOICTBa OKcHIa

W TUIPOKCHIA ITMHKA, THIPOKCOKOMILJIEKCHl IHMHKA. [IpuMeHeHHe ITMHKa M €ro COeIWHCHUH.
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OKCIIepUMEHTAIbHbIE METOJIbl W3YYEHMsI BELIECTB W MX IpPEBpAIlEHUIl: HM3ydyeHue oO0pa3loB
HEMETaNIOB; TOpeHue cepul, (ocdopa, ’xene3a, MarHus B KUCIOPOJE; H3Y4YEHUE KOJUIEKIMH
«MeTtaibl U CIUIaBbl», B3aUMOACHCTBUE IIEJIOYHBIX U IIEJTOYHO3EMENIBHBIX METAIOB C BOAOH
(BO3MOXKHO HCIOJIb30BaHHE BUICOMATEPHAIOB); B3aMMOJCHUCTBUE LIMHKA W XKejle3a C pacTBOpamMu
KHUCJIOT U IIENOYel; KauyeCTBEHHBIC PEaKIMM Ha HEOPraHWYECKHE AaHWMOHBI, KaTHOH BOAOpPOJa
M KaTHOHBI METAJJIOB; B3aUMOCWCTBUE THUIAPOKCHIOB IOMHUHHUS U IUHKA C PaCTBOPAMU KHCIOT
U IeoYel; pelIeHHe »HKCIEpUMEHTANbHbIX 3amady 1no TtemaMm «lajoreHs», «Cepa u eé
COEAMHEHU», «A30T U pocop U UX coeuHEeHus», «MeTaulbl IJIaBHBIX NOArpyHm», «MeTamibl
MOOOYHBIX MOATPYIIII.

Xumus U KU3Hb

Ponb xuMum B obecnieueHNH YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA.

[ToHsATHE O HAYYHBIX METOJIaX MMO3HAHUS U METOJI0JIOTMH HAyYHOT'O MCCIIEIOBAHUS.

Hayunble npuHUMIOBI OpraHu3alMd XMMHUYECKOro IMPOU3BOJACTBA. [IpOMBINUIEHHBIE CIIOCOObBI
MOJyYCHUsI BAKHEHIIMX BEIIECTB (HAa TNpuUMepe MPOU3BOJCTBA aMMHAKa, CEPHOH KHCIOTHI,
MeTaHoua). [[poMBIIIeHHBIE CITOCOOBI MOTYYCHUS METAUIOB M CIUIABOB. XMMHUYECKOE 3arpsa3HEHNE

OKPY)KaIOH_IeI‘/‘I Cp€abl U €I0 IIOCICIACTBUA. I1 DO6J'I€M8. Iep epa60T KHn OTX OA0B 1

000YHBIX

11 pOJ VK T OB. Ponb XuMuu B 00eCneYeHHH SHEpPreTHYecKoi Oe3omacHoCcTH. [IpU HIM MBI «3
eJ €H oid

X U MH
u».

XuMHS W 300pOBbe  4YenoBeka. JlekapcrBeHHble  cpeacTtBa.  [IpaBuna  mcnonb3oBaHUsA
JIEKapCTBEHHBIX MpenapatoB. Poib XUMuuM B pa3BUTHH METULIUHBIL.

XUMHUSl TUIIM. OCHOBHbIE KOMIIOHEHTBHI, MHILIEBble J00aBkH. Ponb xumum B o0ecnieueHUn
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u napgromepHsle cpenctBa. boitoBas xumus. IlpaBuna Ge3omacHoro
MCIOJIb30BAHUS TIPENapaToB OBITOBOM XMMUHU B TIOBCETHEBHOM KHU3HHU.

XWMHS B CTPOUTENILCTBE: BAKHEUIIIME CTPOUTEIbHBIC MaTePHAJIbI (IIEMEHT, OCTOH).

XuMus B celnbCcKOM X03sicTBe. OpraHndeckre 1 MUHEpaJIbHbIE YI00pEHHUS.

COBpeMeHHLIe KOHCTPYKIMOHHBIC MaTC€pHajibl, KPAaCKH, CTCKIO, KCpaMHKa. MaTe[gH aJIbI
JJIA

QJICKT POH HWK H . Han
OTCXHOJIOTH U .

Pacuérnble 3amaun

Pacuérsr: Maccel BemecTBa wim 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB; MacChl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEaKIMH, €CIH OJHO M3 BEIIECTB UMEET NpPHUMECH; Macchl (00bEéMa, KOJIMYeCTBa
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BEIIECTBA) IPOAYKTa PEaKIMH, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPacTBOpa C ONpeAeaEHHON
MAacCOBOM J0JIe paCTBOPEHHOTO BEIECTBA; MACCOBOM 10U M MOJIAPHOW KOHIIEHTpAIlMU BEIIECTBA

B PacTBOPE; J0JIN BbIXOJa MIpOAYKTa peakuuu oT TCOPCTUUCCKHU BO3MOXKHOTIO.
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MesknpeaMeTHble CBSI3H

Peanuzarust MeXnpeaMETHBIX CBA3€H MPH H3Y4CHHH OOIIeH W HeOpraHudeckod xumuu B 11
KJIaCCEe OCYILECTBISETCS 4Yepe3 HMCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAayUHBIX MOHSATUH, TaK
u HOHHTI/Iﬁ, MPUHATBHIX B OTACIIBbHBIX NPCAMETAX CCTCCTBCHHO-HAYYHOI'O ITUKJIA.

OOmue ecTecCTBEHHO-HAYYHBIC TMOHATHUS. SBJICHHE, HAyYHBIA (aKT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHaJIM3, CHUHTE3, KiIaccu(UKaIus, MNEePUOANYHOCTh, HAOIIOJACHUE, W3MEpPEHUE, HKCIECPHUMEHT,
MOJIE€Jb, MOJICJINPOBAHHUE.

Ouzuka: mMarepusi, MUKPOMHUDP, MaKpOMHp, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, MU30TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYJa, JHEPreTHUYECKUN YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHoe
COCTOSIHUE BCIIIECCTBA, HI[G&HBHLIﬁ ras, (1)I/I3I/I‘ICCKI/IC BCJIMYMHBI, CIUHUIIBI U3MCPCHUA, CKOPOCTD,
JHEprusi, Macca.

Buonorus: xnerka, opranusM, sKocuctema, ouocdepa, MeTaboIM3M, MAKPO- M MHUKPODIIEMEHTHI,
O€NKH, KUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYIOBOPOT BEIIECTB
Y TIOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, ITOJIE3HBIE HCKOIIAeMBbIE, TOTIINBO, PECYPCHI.

TexHonorua. XuMuUecKas NPOMBINIJICHHOCTh, MCTALNIYyprusa, CTPOUTCIIBHBIC MAaTCpUabl,
CEJIbCKOXO3SHUCTBEHHOE  MPOM3BOJACTBO,  MHINEBAs  MPOMBIIUICHHOCTh,  (papMmarieBTHUECKast
MPOMBINIJICHHOCTD, IMPOU3BOACTBO KOCMETHUUYCCKUX IIPCIapaToB, MPOHU3BOACTBO KOHCTPYKIMOHHBIX

MaTcpuraios, SJICKTPOHHAA IMPOMBINIJICHHOCTD, HaAHOTCXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O TIPEIMETA «XUMMWS»

10 KJIACC «OPTAHUYECKAS XUMMUA»

ba3oBnblii ypoBens (1 Yray0aéHHbIH YPOBEHD DJIeKTPOHHbIE Cnmcok UTOroBBIX Cnoco0
yac) (1+24aca) (mudposbie) IVIAHUPYEMBbIX Pe3yJbTaTOB C OLIEHKH
00pa3oBaTeJbHbI yKa3aHueM 3TanoB UxX HUTOrOBBIX
€ pecypcsl (l)OpMHpOBaHHH IJIAHUPpPYE
MBIX
pe3yJbTar
OB
Komn- Kon- bazoBblit VYrny6né
BO BO YPOBEHb HHBIN
4acoB 4acoB YPOBEHb
Pa3znen 1. Teoperuueckue ocHOBbI oprannyeckoi xumuu (3 4)\(9u)
3y Tema 1. IIpeamer bubnuotexa [JOK | Binagenue cucteMoit XMUMHUYECKUX Pemenue
OpraHu4ecKom https://m.edsoo.ru/ | 3HaHU, KOTOpask BKIIOYALT: y4eOHBIX U
xumuu. Teopus 7f41837c OCHOBOIOJIATraloI1e TOHATHUS MPaKTUKO-
XMMHYECKOro (XMMHYECKHIT DIEMEHT, aTOM, OpPHEHTUPOBAHH
CTpOeHus! AIIEKTPOHHAsI 000JI0YKa aTOMa, BIX 33/134;
OpPraHMYecKux MOJIEKYJa, BAJIGHTHOCTb, YCTHBIN OIpoC
coeiMHeHMit ANIEKTPOOTPHUIATETLHOCTD,

XUMHYECKast CBSI3b, CTPYKTYpHast
dbopmyna (pa3BEpHyTas U
COKpaI&HHas), MOJIb, MOJISIPHAS
Macca, MOJIIPHBIN 00BEM,
VIIIEPOIHBIN CKEJET,

G yHKIIMOHAIbHAS TPYIIa, paguKa,
U30MEpHsl, U30MEPhI, TOMOJIOTUIECKHUI
P, TOMOJIOTH, YTJIEBOIOPOIBI,
KHUCJIOPOJI ¥ a30TCO/IepKAaIlINe
COCTMHEHUS, MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO,



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BBICOKOMOJICKYJISIPHBIE COCTUHEHUS );
TEOPHH U 3aKOHBI (TCOPHSI CTPOCHHUS
Opranm4eckux Beniects A. M.
bytiepoBa, 3aK0H COXpaHEHUsT MaCcChl
BEIIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMUM,
MHPOBO33PECHUYECKHE 3HAHUS,
JIe)KAI[Ue B OCHOBE ITIOHMMAHUS
MPUIMHHOCTH U CHCTEMHOCTH
XUMHYECKHX SIBICHUH,
(haKTOJIOTUUECKHUE CBEACHUS O
CBOICTBax, COCTaBe, MOJYYCHUU U
0€3011aCHOM HCHOJIb30BaHUU
BOKHEUIIINX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTUUYECKOH 1eATEIbHOCTH
YyeJI0BeKa

IIpeamer

OPraHU4YeCKON XUMUU:
eé BO3HUKHOBEHUE,
pa3BUTHE U 3HAYCHUE
B TMOJIYYEHUH HOBBIX

BELIECTB u
MaTepUasoB.
JemoHCTpauuu:  —
03HaKOMJIEHHE c
oOpa3amu
OpTaHUYECKUX
BELIECTB u
MaTepuajlaMi Ha WX
OCHOBE; — OIIBITHI 110
MIpEBpaIIEHUIO

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

c(hOpMUPOBAHHOCTh YMEHUH
HCII0JIb30BATh XUMUYECKYIO
CHUMBOJIUKY JIJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTO#1, COKpAIIEHHO¥)
(dbopMyIn OpraHUYECKUX BEIIECTB U
YpaBHEHUN XMMHYECKUX PEAKIIUH,
M3TOTaBIMBATH MOJEIN MOJIEKYII
OpPTraHWYECKHUX BEIIECTB JJIs
WJUTIOCTPAIIUU UX XUMUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHUS

Pemenue
yu4eOHBIX U
MPaKTUKO-
OpPUEHTUPOBAHH
BIX 3a]1a4,

YCTHBIN OMPOC;
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OpTraHUYECKUX
BEIIECTB npu
HarpeBaHUU
(ruaBnienue,
oOyriuBaHue u
ropeHue).

DIIEKTPOHHOE
CTPOCHHE aroma
yriaepoja: OCHOBHOE
U BO30YXIEHHOE
COCTOSIHUSL.
Banentusie
BO3MOKHOCTH aToMa
yriaeposa.
XuMuyeckast CBA3b
B OpPraHUYECKHUX
COEQUHEHHUAX. THUIBI
ruOpUIU3aAIIN
aTOMHBIX opOuTaneu
yriaeposa.

bubmuorexa [JOK
https://m.edsoo.ru/
7f41837c

Pemenue
y4eOHBIX U
MIPAKTUKO-
OpUEHTUPOBAHH
BIX 3aJ1a9;

YCTHBIN OIPOC;
XUMHUYECKUN
JUKTAHT

MexaHu3msl
oOpazoBaHus
KOBaJEHTHOM  CBA3MU
(oOMeHHBII
Y JIOHOPHO-
aKenTopHblit). Tumsl
NEPEKPHIBAHUS
aTOMHBIX oOpOuTanei;
G- U T~ CBSI3U.

Teopus CTPOEHHUS
OpPraHUYECKUX
coequHeHuit A. M.

but6mmorekxa [IOK
https://m.edsoo.ru/

BJIaJICHUE CUCTEMON XUMHYECKUX
3HAHUM, KOTOPAsi BKJIIFOYAET:
OCHOBOIIOJIAraroIIMe ITOHSITHS

YceTHBII onpoc
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byrneposa, eé
OCHOBHBIE MTOJIOKEHUS.
CtpyKkTypHBIE
bopmybl
OpraHUYECKUX
BemecTB. I'omomorus,
HU30MEpHUs.
XuMuueckas CBA3b B
OpraHUYECKUX
COCIMHECHHSIX —
OJIMHAPHBIE u

KpaTHBIC CBA3U. O- U
T-CBSI3U.
JlabopaTOpHBII OIBIT:
—  MOJCTHPOBAHHE
MOJIEK YT
OpPraHUYECKUX
BEIIIECTB.

7f41837c

(XMMHUYECKHIA JIIEMEHT, aToOM,
AJIEKTPOHHASI 000JI0YKa aTOMa,
MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIATEITHLHOCTS,
XUMHYECKasl CBSI3b, CTPYKTYpHast
dbopmyna (pa3BépHyTas u
COKpal&HHas), MOJib, MOJISIpHASI
Macca, MOJIIPHBIA 00bEM,
YIJIEPOIHBIN CKEJIET,

(G yHKIIMOHATBHAS TPYIIA, paguKal,
M30MEPHUsl, U30MEPBhI, TOMOJIOTUUYECKHI
Psi, TOMOJIOTH, YIJIEBOJOPOJIBI,
KHCIIOPOJI U @30TCOAEpIKAIIUE
COCIMHEHUS, MOHOMED, TTOJTMED,
CTPYKTYpPHOE 3BEHO,

BBICOKOMOJICK YJISIPHBIE COSMHCHYS);
TEOPUH ¥ 3aKOHBI (TEOPHsI CTPOCHHSI
OpraHnYecKHx BemecTs A. M.
byrneposa, 3akOH COXpaHEHHsI MAaCChI
BEIIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUH;
MHUPOBO33PEHUYECKUE 3HAHUS,
JeKalTUe B OCHOBE IIOHUMAHUS
MPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKHX SBJICHUIA,
(haKkTOJIOTUYECKHUE CBEACHUS O
CBOICTBAxX, COCTaBe, MOJIYYCHUH U
0€30macHOM MCIOJIb30BaHUHT
BaXHEHIIINX OPTaHUYECKUX BEIIECTB B
OBITY ¥ TIPAKTHYECKOH JIeATEeTHHOCTH
YeloBeKa
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OnunapHasi,
JIBOWHAsT W TpOWHAas
CBS3b. CriocoObl
paspbiBa CBsI3€E
B MOJICKYJIax
OpraHUYECKUX
BEIIIECTB. Ilousrne
0 cBOOOTHOM
paaukaie,
HyKJIeouie
U aseKTpoduie.

cOpMHPOBAHHOCTD YMEHHUSI
OIIPEICIISATh BU/IbI XMMUYECKON CBSI3H
B OPraHMYECKUX COCTMHCHUSX
(omMHApHBIC U KPATHBIC)

CrpykTypHbIE
(bopMynbl  pasIUYHbIX

BUJ0B:. CKCJICTHAA.

bu6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

c(hOopMUPOBAHHOCTh YMEHUM:
UCIIO0JIH30BATh XUMUYECKYIO
CHUMBOJIMKY IJIA COCTAaBJICHHUA

IIuceMeHHbBINA
onpoc

Buasl  uzomepuu: MOJICKYJISIPHBIX U CTPYKTYPHBIX
CTpYKTYypHas, (pa3BEpPHYTHIX, COKPALIEHHBIX U
IIPOCTPAHCTBEHHAS. CKEJIETHBIX ) (hOpMYIT OpraHMYECKHX
DIEeKTPOHHBIE BEILIECTB
3¢ deKThI
B MOJIEKYJIax
OpraHMYECKHUX
COeTUHEHNN
(MHIyKTUBHBIN
1 ME30MEpHBII
3¢ deKTsr).
[IpencraBnenue 0 bubnuoreka [IOK | cpopmupoBaHHOCTH | MCIIONB30BAThH
KJ1accu(uKanuu https://m.edsoo.ru/ | ymeHwmii: XUMHUYECKYIO
OpPraHUYECKUX 7f41837c HCII0JIb30BATh CUMBOJIUKY
BEIIECTB. XUMHYECKYIO ISt
Homenxknarypa CUMBOJIUKY JIJIS COCTaBJICHUS
OpPraHUUYECKUX COCTaBJICHUS MOJIEKYJIIPHBI
COETMHEHU N MOJIEKYJIIPHBIX U X"
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(cucremaruueckas) u CTPYKTYPHBIX CTPYKTYPHBIX
TPUBUAIILHBIE (pa3BEpHYTHIX, (pa3BEpHYTHIX,
Ha3BaHUS BaXHEHUIIMX COKpAIIIEHHBIX U COKpAILEHHBIX
IIpeACTaBUTENEH CKEJICTHBIX ) (DOPMYJT | U CKEIICTHBIX)
KJIaCCOB OpPraHUYECKUX bopmyin
OpTraHUYeCcKuX BEIIIECTB OpPTraHUYeCKUX
BEIIIECTB. BEIIIECTB
OcoOenHoctH bubnuorexa [IOK | cocTaBiaTh ypaBHEHUS XUMHUUECKHUX
U KJTacCU(UKALIHSI https://m.edso00.ru/ | peakimii ¥ paCKpbIBaTh UX CYIIHOCTb:
OpPraHu4ECKUX 7f41837c OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX
PpeaKIuii. peaKLMii OCPEeICTBOM COCTABICHUS
OKHCIUTEIBHO- AIIEKTPOHHOTO OajaHca 3TUX PEaKIH,
BOCCTAHOBHTELHELE peaxkuuii HFOHHOTO OOMEHa IMyTEM
peaim COCTABJICHUS UX MOJTHBIX U }
B OPraHWYECKOit COKpAIIEHHBIX MOHHBIX YPaBHEHUI
XUMHH.
OKCcrnepuMEeHTaIbHbIE bubnuorexa [IOK | cpopmupoBaHHOCTH yMEHUI
METO/bI U3YYEHHUS https://m.edsoo.ru/ | xapakTepu30BaTh COCTaB, CTPOCHHUE,
BEIIIECTB u ux 7f41837c ¢du3nueckre 1 XUMHUYECKHE CBOMCTBA
IpeBpaleHHiA: TUIUYHBIX NIpeICTaBUTENEH
Ka4eCTBEHHOE Pa3INYHBIX KJIACCOB OPTaHMYECKUX
oOHapyKeHHe BelecTB (METaH, 9TaH, ITUJICH,

yriaepojaa Hu BOJIOpoaa
B OPraHUYECKUX
BEII[ECTBAX.
Beruucnenus: —
OnpeneIeHue
MOJIEKYJIIPHOM
bopMyIbl
OpraHUYeCcKOro
BEII[ECTBA o

MPOIUJICH, alleTHIeH, OyTaaneH-1,3,
MeTunoyraauen-1,3, 6enson,
METAHOJI, 9TAHOJI, dTUICHTIMKOJIb,
TIUIepUH, (QEeHO, aleTaabIeT ]I,
MypaBbHHAS U YKCYCHAsI KUCIIOTHI,
TIII0K03a, Kpaxmall, IeJUTHII03a,
AMUHOYKCYCHAs KHCJIOTa),
WLTIOCTPUPOBATH TEHETUYECK VIO
CBSI3b MEXKy HUIMU YPaBHCHHUSIMU
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MacCOBBIM JOJISIM COOTBETCTBYIOIINX XHMUYECKUAX

AIIEMEHTOB, BXOJISIINX PEaKIMii C UCTIOJIb30BaHHEM

B €T'0 COCTaB. CTPYKTYPHBIX (OpPMYII

Paznen 2. Yraesogopoast 14(40)
2y Tema 2. IlpenesbHbIe YIJ1€BOAOPOAbI — 64

AJIKaHbI, HUKJI0ATKAHBI
AJKaHBI: COCTaB U 1 | bubanorexka HOK | cpopmupoBaHHOCTH YMEHMI Pewenne
CTPOCHHE, https://m.edsoo.ru/ | xapakTepu3oBaTh COCTaB, CTPOCHUE, y4eOHBIX U
TOMOJIOTUYECKHH PA/I. 7f41837c (pu3HMUECKUE M XUMUYECKUE CBOMCTBA | MPaKTUKO-
MerTtaH u 3TaH — THIUYHBIX PEACTAaBUTEICH OpPUEHTUPOBAHH
npocreiimue Pa3IMYHBIX KJIACCOB OPTaHHYECKUX BIX 32124
Tpe/ICTABUTENH BCIIIECTB: aJIKAHOB, ITUKJIOAJIKAHOB, yeTHbiif onpoc:
ANKAHOB: (U3HIECKIE aJIKEHOB, AJIKA/IMEHOB, AJIKWHOB,
CBONCTRA. apOMAaTUYECKUX YTIEBOIAOPOIOB,

Homenkmarypa 1 | bubmuoreka [JOK CIMPTOB, /IL/CTUI0B, KCTOHOB,

. KapOOHOBBIX KUCJIOT, IPOCTHIX U

U U30MEpHs  aJKaHOB. https://m.edsoo.ru/ CHORHBIX SHPOB, KHPOE,

OIeKTPOHHOE 1f41837c HUTPOCOEIMHEHUI U AaMUHOB,

1 TPOCTPAaHCTBCHHOC AMMHOKHCIIOT, OEJIKOB, yIJIEBOJI0B

CTPOCHHC  MOJICKYI (MOHO-, IU- ¥ TIOJIMCAXapHIOB),

aJIKaHoB, Sp- WLTIOCTPHPOBATH TEHETUYECK YIO

rudpuu3anus 3 CBSI3b MEXy HUMU YpPaBHEHUSIMU

aTOMHBIX  opbuTaneh COOTBETCTBYIOLINX XUMUYECKUX

yrjiepona,  G-CBA3b. PEAKIMA C UCTIONIb30BAHUEM

Kondopmepst. CTPYKTYPHBIX (hOpMyII

JeMoHcTpanms: 1 | bubamorexka HOK | cpopmupoBannocts | cpopmupoBan | [lpakruueckas

dusnyeckue cBOMCTBa https://m.edsoo.ru/ | ymenwuii HOCTh YMEHHUH: | paboTta

AJIKaHOB 7f41837c HCIIOJIb30BATh CaMOCTOSITEIb

(pacTBOPHMOCTB). XUMHUYECKYIO HO

[TpakTuueckas pabota CHUMBOJIUKY JUIS IIJIAHUPOBATh U
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Ne 1. TlomyueHue
METaHa U H3y4CHHUE
€r0 CBOMCTB.

COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOii,
COKpAIIEHHOI)
dbopmyn
OpraHUYEeCKUX
BELIECTB U
YpaBHEHUU
XUMHUYECKHUX
peaxkiuu,
U3rOTaBJIMBATh
MOJIEJIA MOJIEKYJ
OpraHUYECcKHUX
BELLECTB sl
WJUTIOCTPALMK UX
XUMHYECKOTO U

MIPOCTPAHCTBEHHOT O

CTPOCHUS

MIPOBOJIUTH
XUMHUYECKUM
AKCTIEPUMEHT
(monydenue u
H3y4YCHHE
CBOICTB
OpraHUYECKUX
BEIIICCTB,
KaueCTBCHHBIC
peakuuu
YIIEBOIOPOIO
B Pa3JIMYHBIX
KJIACCOB U
KHCIIOPOJICOJIC
prKaImx
OpPTaHHYECKHUX
BEIIIECTB,
pernieHue
JKCIIEpPUMEHTA
JBHBIX 337124
o
pacrio3HaBaHU
10
OpPTaHHYECKHUX
BEILIECTB) C
COOTrOIEHNEM
TIPaBHIT
0e301macHOTO
oOparteHus ¢
BEIICCTBAMH U
1a00paTOPHBIM
obopynoBaHue
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M,
(dopmynupoBar
b 1ICITh
UCCIICIOBaHMS,
NPEICTaBIIATh
B Pa3JIMYHOMN
dbopme
pe3yAbTATHI
IKCIEPUMEHTA,
aHAITM3UPOBAT
b U OLICHUBATh
ux

JIOCTOBEPHOCTH
MeraH n 5TaH — 1 | bubaunorexka HOK | chpopmupoBaHHOCTD
XUMHUUYECKHUE CBOMCTBA https://m.edsoo.ru/ | ymeHus onpeaensath
(peakiuu 3aMeIeHus 7f41837c BUJBI XUMHUYECKOU
U TOpPEHHUs), CBSI3U B
HaXO0XKJICHHUE B OpraHNYeCKHUX
MIPUPOJIC, TIOTYICHHE COCIUHEHMIX
Y IPUMEHEHHE. (omuHApHBIE U
KpaTHbIE)
Xumuueckue 1 | bubamnoreka [JOK chopmupoBaH | XUMHUECKUI
CBOIICTBA AJIKAHOB: https://m.edsoo.ru/ HOCTh YMCHUU: | TUKTAHT
U30MEpH3aIiH, 7f41837c BBIABJIATE
JIETUIPUPOBAHUS, B3aUMOCBSI3b
LAKJIU3AIIH, XUMHAYECKUX
MUPOJIN3a, KPEKHUHTa. 3HAHMH C
[IpencraBnenue 0 HOHATUIMU U
MEXaHH3ME peaKIuit MPEICTaBICHH
paJIMKaIBHOTO SIMH JIPYTUX
3aMeILCHMS. €CTEeCTBECHHO-
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Hay4YHBIX
MIPEMETOB
i 0osee
OCO3HAHHOTI'O
IIOHUMAaHUS
CYILHOCTH
MaTepHaIbHOT
0 JIMHCTBA
MHpa,
HCIO0JIb30BATh
CHCTEMHBIE
3HAHUSA 10
OpraHUYeCcKOu
XUMUH IS
00BSACHEHUS U
MIPOTHO3UPOBA
HUS SIBJICHHUH,
MMEOIIUX
€CTECTBEHHO-
HAyIHYIO
HPpHAPOLY

[ukmoankaHsI.

OGmas dbopmyna,
HOMEHKJIaTypa u
HU30MEepHs.
OcobeHHOCTH
CTPOCHHUSI u

XHUMHYECKHX CBOMCTB
MaJIBIX

(IMKIIOTpOTaH,
UKJIOO0yTaH) "

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c¢

c(OpPMHPOBAHHOCTb YMEHUI
XapaKTepU30BaTh COCTaB, CTPOCHHUE,
¢du3nueckre 1 XUMHUYECKHE CBOMCTBA
TUIMIWYHBIX NPEACTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BEUIECTB: AJIKAHOB, [IUKJIOAIKAHOB,
QJIKEHOB, AJIKaJINEHOB, AJIKUHOB,
apoOMaTHYECKUX YIIIEBOAOPOJIOB,
CIIUPTOB, aJIbJIETH]I0B, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U

YeTHBIN onpoc
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OOBIYHBIX
(IIMKJIOTICHTAaH,
IIUKJIOT€KCaH)
LMKJI0AJIKAHOB.
CrocoObl  MOTyYeHUs
u MIPUMEHEHUE
[UKJI0AJIKAHOB.

CJIOKHBIX 3(HPOB, )KHUPOB,
HUTPOCOCIMHEHUI ¥ aMUHOB,
AMHHOKHCIIOT, OEIIKOB, YIJIEBOIOB
(MOHO-, M- ¥ MOJINCAXAPU/IOB),
WLTIOCTPUPOBATH TEHETUYECK VIO
CBSI3b MKy HUMU ypaBHEHUSIMU
COOTBETCTBYIOIINX XHMUYECKUAX
peaKkuuii ¢ HCII0JIb30BAHUEM

CTPYKTYPHBIX (OpMYII

(6+1)

Tema 3.
HenpenenbHble
yIJIeBOOPO/bI:
aJIKeHBbI,
aJIKaJMeHbl, ATKMHbI

Tema 3.
HenpenenabHble
yIJ1eBOIOPOAbI:
aJIKeHbI,
aJIKaJMeHbl, ATKMHbI

(17+2
)u

bu6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

c(hopMUPOBAaHHOCTH YMEHUM
XapaKTepu30BaTh COCTaB, CTPOCHHE,
busznueckre 1 XUMHUYECKHe CBONCTBA
TUTTAYHBIX MPEACTABUTEICH
Pa3JIMYHBIX KJIACCOB OPTaHUYECKHUX
BEIICCTB: AJIKAHOB, IIMKJIOATKAHOB,
QJIKCHOB, AJIKaIMCHOB, AIKUHOB,
apOMaTHYECKHUX YIIIEBOIAOPOJIOB,
CIIUPTOB, alIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, TIPOCTHIX H
CIIOXKHBIX 3(PUPOB, JKUPOB,
HUTPOCOCTUHEHUI ¥ aMUHOB,
aMHHOKHCIIOT, OEJIKOB, YIJI€BOJIOB
(MOHO-, M- ¥ TTOJIKCAXapHUIOB),
WJTIOCTPUPOBATH T€HETHUECK YIO
CBSI3b MKy HUMHU ypaBHECHUSIMU
COOTBETCTBYIOIUX XUMUYECKUX
peaKkuuii ¢ HCIOJIb30BAHUEM

CTPYKTYPHBIX (OpMYIT

Pemenue
Y4eOHBIX U
MPaKTHKO-
OpPHEHTHPOBAHH
BIX 3a/1aY;

YCTHBIH OIpPOC;

AJIKeHBI: COCTaB U
CTpOCHHE,
TOMOJIOTHYUECKUH PSII.

bu6mmoreka [JOK
https://m.edsoo.ru/
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Otunex u
MPONMJIEH —
MPOCTEUIIINE
MpEeACTaBUTENH
AIKEHOB: (pu3nueckue
CBONCTBA.

7f41837c

AJIKEeHBI: 1 | bubmmoreka [JOK [TucbmeHHbIM
Sp’rubpunu3arus https://m.edsoo.ru/ ompoc
aTOMHBIX ~opOuTaei 7f41837¢

yriepoaa, o- u

T~ CBSI3H.

CrpykrypHas u

reomeTpuyeckas (1uc-

TPAHC-) U30MEPHSL.

Borancnenus: — 1P | Budnuoreka [IOK

HaXOXKJICHUE https://m.edsoo.ru/

MOJIEKYISIpHON 7f41837c

bopMyIbl

OpPraHUYeCcKOro

COCIMHEHUS TI0 Macce

(00bEMY) TPOIYKTOB

CTOpaHMSL.

Otunex " 1 | bubmmoreka [JOK Pemenue
MPOMUIICH — https://m.edsoo.ru/ y4eOHBIX U
XMMUYECKHE CBOWCTBA 7f41837c MPaKTUKO-
(peakuuu OPHUEHTHPOBAHH
THJIPUPOBAHUS, BIX 33134
raJJOTeHUPOBaHUS, YCTHBIH 01IpoC;
THApaTalyH, IIpaKTUYECKast
OKHCIICHHS u paGota
MOJIUMEPHU3AITHH),

MOJTy9deHUE "
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MIPUMEHEHHUE.
[IpakTuyeckast pabora
Noe 1. Tlonyuenue
STWICHA ¥ W3yYCHHE
€ro CBOICTB.

Xumudeckue
CBOMCTBA aJIKCHOB:
3aMeIleHNs B O-
ITOJIOKCHHUE pu
IBOMHOM CBSI3U.
[IpencraBnenue

0 MEXaHHM3ME PEaKIUU
IIEKTPOPUIBHOTO
MPUCOCTUHECHHUS.

but6mmoreka [JOK
https://m.edsoo.ru/
7f41837¢c

chopmMupoBaH

HOCTb YMEHHUM:

BBISIBJIATH
B3aMMOCBSI3b
XUMHYSCKHX
3HAHUM C
MTOHATUSIMH U
MPEICTABICHU
SIMHM IPYTUX
€CTEeCTBEHHO-
Hay4YHBIX
MIPEIMETOB
U1t Oostee
OCO3HAHHOTO
ITOHUMAaHUS
CYIIIHOCTH
MaTepHaIbHOT
0 €IMHCTBA
MUpa,
HCIIOJIb30BaTh
CHCTEMHBIC
3HAHUSA 1O
OpraHUYeCKOn
XUMHU TS
OOBSICHEHHS U
MPOTHO3UPOBA
HUS SIBJICHUH,

XUMHAYECKUN
JTUKTAHT
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HUMCIOIIUX

€CTEeCTBEHHO-
HAYYHYIO
Ipupoay
Tema 6. bu6mmoreka [JOK CamocTosTeapHa
["aJI0reHIIpON3BOIHBIE https://m.edsoo.ru/ s pabora
yriieBoopoioB (luac 7f41837c
u3 4). DIeKTpOHHOE
CTpOCHUE
raJIOTeHOMPOU3BO/IHBI
X YIIIEBOIOPO/IOB.
JlemoHcTpaus:
du3nyecKue CBOMCTBA
YIJIEBOOPOIOB
(pacTBOPUMOCTB)
YIJIEBOIOPOJIOB.
Brruncnenus: —
orpeieneHue
MOJIEKYJISIPHOM
bopMmyIb
OpPraHU9YeCKOTO
BEIIIECTBA 1o
MacCOBBIM TOJISIM
AIIEMEHTOB, BXOSIINUX
B €T'0 COCTaB.
1P JIaGopaTopHbIii bu6nuoreka [IOK | chpopmupoBanHOCTH JlaGopatopHas
OIIBIT,— https://m.edsoo.ru/ | ymenuii BiagaeTsb pabowuta
MO/JICJINPOBAHUE 7f41837c CHCTEMOI 3HaHUuil 00
MOJIEK YT OCHOBHBIX METOJIaX
YIJIEBOJIOPOJIOB u HAy4YHOTO MMO3HAHUS,
raJIOTeHOTIPON3BOTHBI HCIIOJIb3YEMBIX B
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X Boruncimenuss 1o

YPaBHCHHIO
XUMHYECKON pPeaKInu
(maccpl, 00BEMma,
KOJIMYECTBA

HCXOJHOI0 BEIECTBA
WU MPOAYKTa
peakiuu 1o
MU3BECTHBIM Macce,
00BEMY, KOIMYECTBY
OJIHOIO0 M3 HCXOIHBIX
BEILECTB WA

MPOJIYKTOB PEAKIUH)

XUMUH IIpH

HN3YyUCHUH BCUICCTB U

XAMHYECKHX
SIBIICHUM
(HabmroieHue,
U3MEpPEHHE,
AKCIICPUMEHT,

MO/ICJINPOBAHUE),

HUCIIOJIB30BAaTb
CHCTCMHBIC

XUMHNYCCKUEC 3HAHUA

JUTSL IPUHSTHUS
pelieHuii B
KOHKPETHBIX
JKU3HEHHBIX
CUTYaIUsX,
CBSI3aHHBIX C

BEIICCTBaAaMU U UX

MNPUMCHCHUCM

Tema 6.
l'anorennpou3BoiHbIE
YIIeBOI0POIOB (2 yac
us  4): Peakmun
3aMEIeHHs] TaJOTeHa
Ha THUAPOKCOTPYIIIY,
HUTPOTPYIIITY,
[{HAHOTPYIITY,
AMHHOTPYIIY.

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c¢

COCTAaBJIATh
yYpaBHEHUS
XUMHYECKUX
peaxkuuii u
pacKpbIBaTh UX
CYIIHOCT!
OKHCIIUTEIBHO
BOCCTaHOBUTE
BHBIX pPEaKIUi
IIOCPEICTBOM
COCTaBJICHUS

YeTHBIR onpoc
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3JIEKTPOHHOTO
OajaHca 3THUX
peaKkuuid,
peaxkuuit
HOHHOTO
oOMeHa myTéM
COCTaBJICHUS
HX IOJIHBIX U
COKpAaIIEHHBIX
MOHHBIX
YpaBHEHUH

Tema 6.
l'anorennpou3BoiHbIE
yriieBoopo 0B (3 uac
u3 4). JledictBue Ha
rajoreHIPOU3BO/IHbIC
BOJIHOTO i
CIIUPTOBOTO PacTBOpa
mIET0YH.
BzaumogeiictBrue
JUTAJIOT€HAJIKAHOB C
MardueM U IIHHKOM.

COCTAaBJIATh
ypaBHEHUS
XUMHUYECKUX
peaKkuuii u
pacKpbIBaTh UX
CYIIIHOCTE!
OKHCIIMTEIIHLHO
BOCCTaHOBUTEII
BbHBIX PEaKIU
MOCPEJICTBOM
COCTAaBJICHUSA
3JIEKTPOHHOTO
OajlaHca THX
peaKkuuid,
peaxkuuit
HOHHOT'O
oOMeHa myTémM
COCTaBIICHMS
X TOJHBIX U
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COKPAaIIEHHBIX

HMOHHBIX
ypaBHEHUH
AJKaieHBI. bubnmoreka [JOK TecrupoBanue
byraauen-1,3 u https://m.edsoo.ru/
MeTunoyraaueH-1,3: 7f41837c
CTPOCHHE.
AJKagueHsl: bu6mmoreka [JOK COCTAaBJISITh
U30JIMPOBAHHBIE, https://m.edsoo.ru/ ypaBHCHHSI
KYMYJIMPOBaHHBIE. 7f41837c XUMHYECKUX
OcoOenHocTH peakuuii u
3IIEKTPOHHOTO pacKpbIBaTh UX
CTPOCHUS CYIIIHOCTB:
U XUMHYECKUX OKHUCJIUTEIHHO
CBONCTB -
COIPSDKEHHBIX BOCCTaHOBUTEII
JTUEHOB, BHBIX PEaKIIHii
1,2- IOCPECTBOM
u 1, AnpucoenHeHUeE. COCTAaBJICHUS
3JIEKTPOHHOTO
OanaHca 3TUX
peakiui,
peaxkuui
MOHHOTO
oOMeHa myTéM
COCTaBJICHUS
WX TIOJIHBIX U
COKPAIIEHHBIX
MOHHBIX
ypaBHEHUU

62



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

CnocoObl  moNy4eHus
Y IPUMEHEHUE
AJIKaJUEHOB.

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837¢c

ITnceMeHHbIH
onpoc

AnKanueHsl:
BaKHEHIIIHE
XHUMHYECKHE CBOMCTBA
(peakuus
MOJUMEPHU3ALIHH).
[Tony4yenune
CHHTETHYECKOTO
Kaydyka ¥ PE3UHBI.
JlaGopaTOpHBIN OIIBIT:
— O03HaKOMJICHHE C
oOpasmamu
IJIaCTMAcC, Kay4yKoB
Y PE3UHBI.

bubmuorexa [JOK
https://m.edsoo.ru/
7f41837c

BJIAJICHUE CUCTEMOM XUMHYICCKUX
3HaHUH, KOTOpas BKIFOYACT:
OCHOBOIIOJIATAIOIIHNE TTOHATHS —
XUMUYECKHH SJIEMEHT, aTOM, SIJIPO U
AJIEKTPOHHAsi 000JI0YKa aToMa, S-, P-,
d-aTromHBIC OpOUTAITH, OCHOBHOE H
BO30YXJIEHHOE COCTOSIHUSI aTOMa,
rUOpUI3aIis aTOMHBIX OpOHTAJICH,
MOH, MOJIEKYJIa, BaJICHTHOCTD,
AIEKTPOOTPHUIATEIHHOCTD, CTEIICHb
OKHCJICHUS, XUMHYECKasl CBS3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIN 00BEM,
YIJIEPOJIHBIN CKEJIET,
GbyHKIIMOHAIBHAS TPYIa, paguKa,
CTPYKTYpHBIE (POPMYIIBI
(pa3BépHyTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), U30MEPUSI CTPYKTYpHAs U
MPOCTPAaHCTBEHHAS (TeoMeTpHUUIecKas,
ONTHYECKas1), U30MEPBHIL,
TOMOJIOTUYECKHUH psiJl, TOMOJIOTH,
YII€BOJOPOAbI, KUCIOPOI- U
a30TCOo/IepXKAIINe OPraHNYECKUE
COCTMHEHUS, MOHOMED, TIOJTUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE COCTMHCHHS;
TEOPHH, 3aKOHBI (TIEPHOANYCCKHIA
3akoH [[. 1. MenneneeBa, Teopust
CTPOEHUSI OPTAaHNUYECKUX BEIIECTB A.
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M. byrnepoBa, 3aKOH COXpaHEHHUs
Macchbl BEIIECTB, 3aKOH COXPAHEHUS U
MpeBpalleHHs] SHEPTUU TIPU
XUMHYCCKHX PEaKIUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN
S3BIK XMMUHY, MUPOBO33PEHUYECKHE
3HaHWU4, JIeKaIIle B OCHOBE
MOHWMAaHUSI IPUIUHHOCTU U
CHUCTEMHOCTU XUMUYECKUX SIBICHUH,
IIPEJICTABICHMS O MEXaHU3MAaX
XUMHYECKHUX PEaKIIni,
TEPMOJINHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUS, O
B3aMMHOM BJIMSIHUU aTOMOB ¥ TPYIIIT
aTOMOB B MOJIeKy/aX (MHIYKTHBHBIN
Me30MepHbIi 3 (heKTbI, OpueHTaHTH! |
u |l pona); hakronornueckue
CBEJCHHUS O CBOMCTBAX, COCTAaBe,
MOJTy4eHUHU U 6€3011acCHOM
HCTIOJIb30BAHUM BAKHEUIIINX
OpPraHWYECKUX BELIECTB B OBITY U
MPAKTUYECKON JeSITebHOCTU
YeJI0BEKa, OOIMX HAayIHbBIX
MIPUHIIAITAX XUMHYECKOTO
HpOU3BOJICTBA (Ha pUMeEpe
IIPOM3BOJICTBA METAHOJIA,
nepepaboTKu HedPTH)

Tema 6.
["anorennpou3BoIHbIE
YII1€BOJIOPOAOB (4 yac
u3z 4). IloustHe o

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c
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METaUI0OPTaHUYECKH
X COEIMHEHNX.
Hcnons3oBanne

TaJIOTeHITPOU3BOTHBIX
B OBITY, TEXHHKE W B
XUMHUYECKOM CHHTE3E.

Brruncnenus: 1P | bubmuoteka [IOK Pemenue
ofpeeeHne IO https://m.edsoo.ru/ y4eOHBIX U
BBIX0J1a MPOIYKTa 7f41837c MPAaKTHKO-
peaxkiuu oT OpUEHTUPOBAHH
TEOPETUICCKHU BIX 3314
BO3MOXKHOTO.

AJIKUHBI: COCTaB M 1 | bubmmoreka [IOK YcTHBIN 0npoc;
0COOEHHOCTH https://m.edsoo.ru/ XUMHYECKUH
CTpPOCHHUS, 7f41837c JTUKTAHT
TOMOJIOTUYECKUN DS,

AueTuiieH —
MPOCTEUILIHI
MIpeICTaBUTENb
QIKUHOB: COCTaB,
CTpOEHHE,
¢duznueckue
CBONCTBA.
DIEKTPOHHOE 1 | bubamnoreka [JOK

" MPOCTPAaHCTBCHHOC
CTPOCHUC MOJICKYI

AJIKMHOB, Sp-
TUOpHUIU3AIUS
aTOMHBIX opOuTanei
yriiepoja.
XuMHuecKue
CBOMCTBA.

https://m.edsoo.ru/
7f41837c
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JUMEepHU3aIuu

Y TPUMEpPHU3ALINH,
OKHCIICHUS.
KucnoTtHbeie cBoiicTBa
AJIKWHOB, HMMEKLIUX
KOHIIEBYIO  TPOMHYIO
cBsa3b. KauecTBeHHbIE
peakuuu. Ha TPOMHYIO
CBSI3b,
B3aWMO/JICVICTBHE
aleTusIeHa

C aMMHAYHbIM
pacTBOpOM
cepedpa(l).

OoKcHa

[IpakTrueckas padota
Ne 3. Tlonyuyenue
aleTusIeHa u
U3y4EHHE eTo

bubmuoreka [JOK
https://m.edsoo.ru/
7f41837c¢

CBOWCTB.

1 AneTuneH: bubnuotexa [JOK KonTponbHas
XUMHYECKHE CBOICTBa https://m.edsoo.ru/ pabora
(peakuun 7f41837¢c
TUAPUPOBAHUS,
raJIOTEHUPOBAHHSI,

THIpaTallly,

TOpEeHUsl), TOJydeHHE

Y IPUMEHEHHUE.
(2+1) | Tema 4. ApomaTHYeCKHE YIIeBOA0OPOIbI (8+1)
q q

1 | Apensl. benzon: bubnmoreka [IOK | chopmMupoBaHHOCT YMEHHIA: Pemenue
COCTaB, CTPOCHHE, https://m.edso00.ru/ | ycraHaBIMBaTh MPHHAIIICKHOCTD y4eOHBIX U
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dbuzmveckue u
XAMHYECKHUE CBOMCTBA
(peakmu
raJIOTeHUPOBAHUS U
HUTPOBAHUSA),
MOJTy4YEHUE U
MIPUMEHEHHUE.

7f41837c

U3YYCHHBIX OPraHUYECKHUX BEILECTB
10 UX COCTaBY U CTPOCHUIO K
ompeenéHHOMY Kiaccy/rpymie
COCJIMHEHUH, aBaTh UM Ha3BaHUS 1O
CHUCTEMaTHYECKOW HOMEHKJIAaType
(IUPAC) 1 npuBOMTH TPUBUAIBHBIC
Ha3BaHU JUIsl OTJIEJIBbHBIX
IIPEACTABUTENIEH OPTraHUYECKUX
BEIIIECTB (3THJIEH, alleTUJIeH, TOIYOI,
TIIAIEPHH, STHICHTJINKONb, (DEHOT,
dbopmanpaerus, aneraibIeru,
alleTOH, MypaBbHUHAs KUCIIOTA,
YKCYCHasl KMCJIOTa, CTeapUHOBas,
OJICMHOBAS, MaJIbMUTUHOBASI KACIIOTHI,
TJIULMH, aJJaHUH, MaJIbT03a, GPYKTO3a,
aHWJIMH, JUBUHWII, U30TIPEH,
XJIOPOTIPEH, CTUPOJ U APYTrHe

MPaKTHKO-
OPUEHTUPOBAHH
BIX 3a]1ad,

YCTHBIN OIIPOC;

[IpaBuio
apOMATUYHOCTH,
IPUMEpBI
apOMAaTHYECKHUX
COCIMHEHUM.
JlaGopaTopHBIN OIIBIT:
MonenupoBanue
MOJIEKYJT
apOMAaTHYECKUX
YIJI€BOJOPOOB.
[Ipencrasnenue 0
MEXaHU3ME PpEeaKIHi
AIIEKTPOPHILHOTO
3aMEILECHNUS.

bu6mmorexa [IOK
https://m.edsoo.ru/
7f41837c
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Brruncnenus: —
YCTaHOBJICHHE
CTPYKTYPHOM
bopmyIbl
OpraHUYECKOTO
BCII[CCTBA HA OCHOBE
€ro XMMHYECKUX
CBOMCTB HJIN
CIoco0O0B MOJIYYEHUS.

1P

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837¢c

1P | Tonyon: COCTaB, 1 | bubnuoreka [IOK
CTpPOCHHE, https://m.edsoo.ru/
¢busnueckue u 7f41837c
XAMHYECKHE CBOMCTBA
(peakmuu
TATIOTCHUPOBAHUS U
HUTPOBAHUSA),
MOJTydeHUE "
MIPUMEHEHHE.
TOKCHYHOCTH apEHOB.
[Ipencrasnenne 06 1 | bubmuoreka [JOK XUMHUYECKHAH
OPHEHTHPYIOIEM https://m.edsoo.ru/ JTUKTAHT
IENCTBUH 7f41837c
3aMEeCTUTEIIEH
B OEGH30JIbHOM KOJIbIIE
Ha npuMepe
ATKUTBHBIX
paauKanos,
KapOOKCUITLHOM,
TUIPOKCUIIBHOM,
aMUHO-

U HUTPOTPYIIIIHI,
aTOMOB T'aJIOT€HOB.
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Xumudaeckue
CBOMCTBA OcH3071a
U €T0 TOMOJIOTOB.
OKMCIIEHHE TOMOJIOTOB
OeH30I1a.

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837¢c

I'enernueckas cBs3b bubmuoreka [JOK TectupoBanue
YIIIEBOJOPOJIOB, https://m.edsoo.ru/
MPUHAJICKAIINX K 7f41837c
Pa3IMYHBIM KJIaccam
CriocoObI bubmuorexa [JOK
MOJTyYCHUS https://m.edsoo.ru/
apOMaTUIECKHIX 7f41837¢c
YIJI€BOIOPO/IOB.
OcoOenHocTH
XUMHUYECKHX CBOMCTB
CTHpOJIA.
ITonumepusanus
CTHpOJIA.
Bpruncnenus:  — bubnuotexa [JOK chopmupoBan | Pemenue
YCTaHOBIICHHE https://m.edsoo.ru/ HOCTh YMCHHH: | YYEOHBIX U
CTPYKTYpHOU 7f41837c IIPOBOJUTH IIPAKTHKO-
bopmyIbl pacu€Thl o OpPHEHTHUPOBAHH
OpPraHUYeCKOro XUMHYECKUM BIX 33/1a4;
BEIIECTBA HAa OCHOBE bopmynam u YCTHBIH OIIPOC:
ero XUMHYECKHX yYpaBHEHUSAM
CBOWCTB 170071 XUMHYECKHIX
CHOCOOOB MOJTYYEHHUS. peaxiuii ¢
WCTIOJh30BAHU
eM
bU3UIECKUX
BEJINYHMH

(macca, 00bEM
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ra3os,
KOJIMYECTBO
BEILIECTBA),
XapaKkTepU3yro
IIMX BeUIeCTBa
c
KOJIMYECTBEHH
Oi CTOPOHBI:
pacu€Thl IO
HAXO0KJICHUIO
XUMHUYECKON
bopmyIbr
BEIIEeCTBA 110
M3BECTHBIM
MacCOBBIM
JIOJISIM
XUMHAYECKHUX
3JIEMEHTOB,
MPOJIyKTaM
CropaHusi,
MJIOTHOCTHU
ra3000pa3HbIX
BEILECTB

2y

Tema S. IlpupoaHbie HCTOYHHKH
yIJ1€BOJOPOAOB M MX NepepadoTka

(4+2)

[IpupoaHbie
HCTOYHUKH
YIJIEBOAOPOIOB.
IIpuponubil raz3 u
MOMyTHbIE HEPTAHBIE
ra3el. Hedptr u eé

but6mmorekxa [IOK
https://m.edsoo.ru/
7f41837c

c(hopMUPOBAaHHOCTH YMEHHUSI
XapaKTepu30BaTh HCTOYHUKH
YIJI€BOIOPOAHOTO CHIPhS (HEPTD,
NPUPOJIHBIH ra3, yroyib), CHOCOObl HX
nepepaboTKU U MPAKTHUECKOE

Pemenue
y4eOHBIX U
MPaKTHKO-
OPUCHTHUPOBAHH
BIX 33J1aY;
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MIPOUCXOXKICHUE. MIPUMEHEHHUE MTPOTYKTOB MepepaboTKH YCTHBI Ompocs

Cnioco6bl

nepepaboTkn  HedTH:

MEPETOHKA, KPEKHUHT

(TepMHUeCKHi,

KaTaJIUTUICCKUI),

MTUPOJIH3.
I'eneTnueckass CBA3b 1 | bubmuoreka [JOK CaMocTtosTenbpHa
MEXKIY pa3InYHbIMU https://m.edsoo.ru/ s paboTa
KJIaCCaMH 7f41837¢c
YIII€BOJIOPOIOB.
['eneTnueckass CBA3b 1P | Bubmuoreka [IOK
MEXIY Pa3InYHBIMH https://m.edsoo.ru/
KJIaCCaMH 7f41837c
YIJI€BOIOPO/IOB.

[IponykThl 1 | bubmuoreka [JOK

nepepaboTku  HePTH, https://m.edsoo.ru/

WX TpUMEHEHHE B 7f41837c

MPOMBIIIIJIEHHOCTH U B

OBITY. Kamennsrit

yrollb W TPOIYKTHI

€ro nepepaboTKH.

JleMoHcTpanus: —

kotekuuu  «HepTb»

U «YTOJb».
Borauncnenus: — 1 | bubmuoreka [JOK
oTpesieNieHue https://m.edsoo.ru/
MOJICKYIISIPHON 7f41837c
bopmyIbI
KHCJIOPOJIOCO IePKAII
€ro  OpPraHuYecKOoro
BEIeCTBA 1o
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MaCCOBBIM JOJISIM
9JICMCHTOB, BXOJAIINX

BEro  cocras, IIO

Macce (00BEMY)
IPOAYKTOB CTrOpaHHS,

1o KOJIHYECTBY
BEIIECTBA (macce,
00bEMY)  IIPOAYKTOB
peaknuu n/vumu
HCXOIHBIX BEILECTB.

Ypok 0000111eHUA 1P

MaTepHala TEMBIL.

Pa3nen 3. Kuciopoacoaep:xkauye opraHudecKue ¢

oenuHenus (12 1)\(364)

3y

Tema 6. CiupTbl.
DeHou

Tema 7. CiupThl.
DeHo

9y

bubmuorexa [JOK
https://m.edsoo.ru/
7f41837c¢

c(hOpMUPOBAHHOCTh YMEHU I
XapaKTepU30BaTh COCTaB, CTPOCHUE,
bu3znueckrue 1 XUMHUYEeCKHe CBONCTBA
TUMHYHBIX MPECTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BEIISCTB: aJIKAHOB, ITNKJIOAJIKAHOB,
aJIKCHOB, AIKaJUCHOB, aJIKMHOB,
apOMaTUYECKHUX YTIE€BOJAOPOIOB,
CIIUPTOB, AJIbJIETUAOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTHIX U
CIIOXHBIX 3(UPOB, KUPOB,
HUTPOCOCTUHEHUN U aMUHOB,
aAMHHOKHCIIOT, OEJIKOB, YIJIEBOJIOB
(MOHO-, T1- ¥ TTOJTKCAaXapUIOB),
WJUTFOCTPUPOBATH T€HETUYECK VIO
CBSI3b M@Ky HUMU YPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKHX
peaKkuuii ¢ KCIOJIb30BAHUEM

Pemenue
Y4eOHBIX U
MIPAaKTUKO-
OpPHEHTHUPOBAHH
BIX 3aj]1ad,

YCTHBIN OMpOC;
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CTPYKTYPHBIX (hOpMyIT

IIpenenbubie
OJTHOATOMHBIC
cnupThl. MeraHon u
3TAHOIL: CTpOEHHE,
dbuznyeckue u
XAMHYECKHE CBOMCTBA
(peakiuu c
AKTUBHBIMHU
MeTaJlJIaMH,
raJIOTeHOBOJIOPOJIAMH,
rOpeHue),
MIPUMCHCHHE.

Bonopoansie  cBs3m
MEXIYy MOJIEKYJaMU
cnupToB.  [lelicTBHe
METaHOJIa M JTaHoJa

Ha OpraHu3M
YeJI0BeKa.
JIaGopatopHsble
ONBITBI: — TOpEHHE
CIMPTOB; —

OKHCIICHHE  JTaHOJa
okcugom meau(ll).

bubmuoreka [JOK
https://m.edsoo.ru/
7f41837c

IIpenenbHbIe
OJTHOATOMHBIE
CIHPTHL:  H30Mepus,
KJaccuuKkanus.
®dusnyecKue CBONCTBA
QJIKaHOJIOB.
JeMoHcTpanms:

but6mmorexa [IOK
https://m.edsoo.ru/
7f41837c

XUMHYECKUN
OAKTAHT
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pPacTBOPUMOCTD
CIIUPTOB B BOJIE.
CnocoObl  moy4eHus
U IIPUMEHEHUE
OJIHOATOMHBIX
CIIUPTOB.

XUMHYECKHUE
CBOMCTBA aJIKAHOJIOB:
JerupaTaluy,
OKHUCIIEHUS,
B3aWMO/JICVICTBHE

C OpraHUYEeCKUMU

Y HEOPTaHUYECKUMU
KHCIIOTaMHU.
[IpencraBnenue 0
MEXaHU3ME peakuui
HYKJIEOUIBHOTO
3aMeILEHUsI.
JeMoHcTpamuu: 1.
B3anmoneiicteue
ATaHOJIA C HATPHEM. 2.
Oxkucnenune
ATHIJIOBOTO cnupTa
JUXPOMATOM  KaJus
(BO3MOXKHO
MCII0JIb30BaHNE
BUJ/ICOMATEPHAJIOB).

bubmuorexa [JOK
https://m.edsoo.ru/
7f41837c

MuoroatomMHbIE
CITUPTHI.
OTUIIEHTIINKOJIb

u

TIIMIOEPHUH. CTPOCHHE,

¢buznueckue

u

but6mmorexa [IOK
https://m.edsoo.ru/
7f41837c
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XUMHYECKHE CBOICTBa
(B3auMoeiicTBHE  CO
IIEJTIOYHBIMU
MeTajljlaMH,
KauecTBEHHAas
peakuus Ha
MHOT0aTOMHbBIE
cnupthl).  [elicTBue
Ha OpraHu3M
YeJloBeKa.
I[Ipumenenne
TJIMIIEpUHA u
STUJICHTJIUKOJIS.
JlaGopartopHble
OTIBITHI: —
B3aUMOJICHCTBHE
TJIMLIEpUHA c
TUAPOKCHIOM
memu(ll).

MHoroaToMHbIE bubmuorexa [JOK Pemenne
CIIHPTHI: https://m.edsoo.ru/ y4eOHBIX U
B3aNMOJIEHCTBHE 7f41837c MPaKTUKO-

C OPTaHUYECKUMU OpPUEHTHPOBAHH
¥ HEOPTaHUYECKUMU BIX 3aj1aY;
KHCIIOTaMH. YCTHBIi OTIPOC
[Ipocteie 3¢upsI, bubnuoreka [IOK

HOMEHKJIaTypa https://m.edsoo.ru/

U U30MEpHSL. 7f41837c

OcoOenHoctu

buznuecKux

75



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

N XUMHUYCCKUX

CBOMCTB.

@deHoM:  CTpOcHHE bubnmoreka [JOK
MOJICKYJTBI, https://m.edsoo.ru/
busnueckue u 7f41837c
XUMHYECKHE
CBOMCTBA.

TokcuyHOCTh (heHona.

[Ipumenenue ¢enona.

Brruncnenus

— IO YPaBHCHHIO

XUMUYECKON PEeaKIuu

(maccel, 00BEMa,

KOJIMYECTBA

HCXOHOTO BEILIECTBA

WJIH TIPOJTYKTA

pEeaKIyH 1o

HM3BECTHBIM Macce,

00bEMY, KOJIMYECTBY

OIHOT0 U3 UCXOIHBIX

BEIIECTB MU

MPOJIYKTOB PEAKIIUH).
denom: B3aMMHOE bu6mmoreka [JOK Kontponbnas
BIIMSIHUE https://m.edsoo.ru/ pabora
TUAPOKCOTPYIIIIBI 7f41837c
1 OCH30JILHOTO  sAJIpa.
Oco0eHHOCTH
XUMHYECKUX CBOMCTB
denona.
KauecTBeHHBIC
peakuuu Ha (EeHOII.
®denonpopManbaerua
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Has CMoOJa.

[IpakTrueckas bubnuoreka [JOK [IpakTnueckas
pabota Ne 4. Perienue https://m.edsoo.ru/ pabota
3KCHEPUMEHTAIBHBIX 7f41837c
3a1a4y o TeMe
«CnupThl U PEeHOTBI».
A Tema 7. Aabaeruabl. | Tema 8. Aabaeruanl. | 214 bubmuorexa [JOK
KapG6oHoBbIe KapG6oHoBbie https://m.edsoo.ru/
KHCJI0ThI. Cl102KHbIE KHCJIOTBI. 7f41837c
3¢pupsl Caoxubie 3¢upsbl.
Kupbi
AnbJeruibl U KETOHBI. bubnuoreka [IOK | chpopmupoBaHHOCT YMEHHI Pemenue
dopmainbaeru, https://m.edsoo.ru/ | xapakTepu3oBaTh COCTaB, CTPOCHUE, y4eOHBIX U
aleTalbaeTUI: 7t41837¢c ($u3UYeCKre U XUMUYECKUE CBOMCTBA MPaKTUKO-
CTPOECHHUE, TUITUYHBIX HpeHCTaBHTeHCﬁ OPHUEHTUPOBAHH
dusmueckue " Pa3IMYHBIX KJIACCOB OPraHUYECKHUX BIX 32134,
XHMHUECKHE CBOMCTBA BEILECTB: AJIKAHOB, IIMKJIOAJIKAHOB, YCTHBIH Ompoc:
(DEaKUMH  OKMCITEHHS QJIKEHOB, AJIKaJUEHOB, AJIKUHOB,
M  BOCCTAHOBIICHHA, apOMaTUYECKHUX YTIE€BOJAOPOIOB,
KAYCCTBCHHDIC CIIUPTOB, AJIbJIETUIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, POCTHIX U
peaicu). CIIOXKHBIX 3(PUPOB, KUPOB,
JlabopaTopHbie HUTPOCOEIUHEHUN U aMUHOB,
OTIBITBI: AMHUHOKHCIIOT, OEIIKOB, YIJI€BOI0B
— OKHCJICHIC (MOHO-, M- ¥ TIOJTUCAXAPHJIOB),
alIpICTUIOB WLTIOCTPUPOBATH TEHETUIECK VIO
aMMHa4YHBIM CBA3b MEXIY HUMU YpaBHEHUAMU
pacTBOpOM OKCHIa COOTBETCTBYIOIIUX XMMHUYECCKUX
cepeopa(l) u peakiuii C UCIOJIb30BaHUEM
TUAPOKCHUIOM CTPYKTYPHBIX (hOpMYIT
meau(ll).
DIIEeKTPOHHOE bubnuotexa [JOK
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CTpOEHHE https://m.edsoo.ru/

KapOOHMIIBHOI 7f41837c

TPYIIIBL.

TI'omonorunueckue

PSLIIBI QJIBJICTUIOB

¥ KETOHOB: U30MEpHSI.

[Ipencrasnenue bubnmoreka [JOK chopMUpOBaH

0 MEXaHU3ME PeaKiuit https://m.edsoo.ru/ HOCTb YMCHHIA:

HYKJICOPHITEHOTO 7f41837¢c CaMOCTOSITEIb

TIPUCOCMHEHHUSI HO

QJTBJICTH]IOB. IUTAHUPOBATH U
IPOBOJTUTH
XUMHYECKUM
IKCIEPUMEHT
(monydenue u
U3YyUYCHHE
CBOICTB
OpPTaHHYECKUX
BEIIICCTB,
KauyeCTBEHHbBIC
peaxkiuu
YIJIEBOI0POJIO
B Pa3JIMYHBIX
KJIaCCOB U
KHCJIOPOCO/Ie
prKaImx
OpPTaHHYECKUX
BEIIIECTB,
pelnieHne
JKCIIEPUMEHTA

JIFHBIX 3a/1a4
o
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pacro3HaBaHu
10
OpraHUYECKUX
BEILIECTB) C
COOJIIOIEHUEM
TIPABHIT
0e301macHOTO
oOpareHus ¢
BEIIIECTBAMH U
1a00paTOPHBIM
o0opynoBaHue
M,
(dhopmynuposar
b 1ICJIb
HCCJICI0BAHMS,
IIPEJICTABIISIT
B Pa3IU4YHOU
dbopme
pe3yabTaThl
IKCIIEPUMEHTA,
aHAIM3UPOBAT
b U OLICHUBATh
ux
JIOCTOBEPHOCTH

dopmanbaerui,
aleTanbIeTuI;
MOJTy4EeHHUE "
IIPUMEHEHHE.

AILIETOH: CTpOEHHUE,
¢uznyeckue u

XHMMHYECKHE CBOMCTBA

but6mmorexa [IOK
https://m.edsoo.ru/
7f41837c

c(hopMUPOBAHHOCTHh YMEHU
XapaKTeprU30BaTh COCTaB, CTPOCHHE,
bu3nUecKre 1 XUMHUYECKHe CBONCTBA
TUTMIWYHBIX MPEACTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPTaHUYECKHIX
BEIIECTB: aJIKaHOB, ITUKJIOAKAHOB,
AJIKCHOB, AJIKAIUCHOB, AJIKUHOB,
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(peakuuy OKHUCJICHHUS
U BOCCTaHOBJICHHS),
MoJIy4eHUe u
MIPUMEHEHUE.

apOMAaTHYECKUX YTIIEBOIOPOIOB,
CIIMPTOB, AJIbJETH/I0B, KETOHOB,
KapOOHOBBIX KHCIIOT, IPOCTBIX M
CJIO’KHBIX 3(HPOB, KHUPOB,
HUTPOCOCIUHCHUN U aMUHOB,
AMHUHOKHCIIOT, OEJIKOB, YIJIEBOI0B
(MOHO-, M- ¥ MTOJINCAXaPUIOB),
WILTFOCTPUPOBATH T€HETHYECK YIO
CBSI3b MEX/y HUMHU YPaBHCHUAMH
COOTBETCTBYIOIIMX XUMHYECKUX
pEaKIMii ¢ MCIIOJIb30BaHHEM

CTPYKTYPHBIX (OpPMYIT

Boruncienus: —
orpeeeHue
MOJIEKYJISIPHOM
bopMyIbI
OpPraHUYECKOTO
BEILIECTBA o
MacCOBBIM JOJIIM
AIIEMEHTOB, BXOJISIIIUX
BEro CcoCTaB, IO
Mmacce (00BEMY)
NPOJIYKTOB CTrOpaHUs;
o KOJIMYECTBY
BEIIIeCTBA (macce,
00bEMY)  TPOIYKTOB
peaxIuu u/vunm
UCXOJHBIX  BEIECTB;
— YCTAHOBJICHHE
CTPYKTYPHOU
bopMyibl

bubmuorexa [JOK
https://m.edsoo.ru/
7f41837c

chopMupoBaH
HOCTb YMEHHUM:
IPOBOJIUTH
pacu€Thl O
XUMHUYECKAM
bopmynam u
YpaBHECHUSM
XUMHUYECKHUX
peaKkuuii ¢
UCIIOJIb30BaHU
eM
buznueckux
BEJTMYNH
(macca, 00bEM
ra3os,
KOJINYECTBO
BEIIIECTBA),
XapaKkTepU3yIo
IIMX BEIIECTBA

Pemenue
yueOHBIX U
MPAaKTHKO-
OpPHEHTUPOBAHH
BIX 33/134;

YCTHBIN OMPOC;
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OPraHNYECKOro

BEIIIECTBA Ha OCHOBE
ero XUMHYCCKHX
CBOMCTB U
CIIOCO0O0B TOJTYYCHHS.

c
KOJIMYECTBEHH
Ol CTOPOHBI:
pacy€Tsl 110
HAXO0XICHUIO
XAMHUYECKON
bopMyIIbI
BELIECTBA 110
U3BECTHBIM
MacCOBBIM
JOJISIM
XUMHUYECKHX
3JIEMEHTOB,
MPOJIYyKTaM
CropaHus,
MJIOTHOCTHU
ra3o00pa3HbIX
BEIIECTB

Ypok 00001eHNs
Marepualia TEMBI.

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

copMHpOBaH
HOCTb YMEHHUN:
OCYILIECTBIISTh
LIeJICHaIIpaBIIe
HHBIW MOUCK
XUMHYECKOU
nHpopmanuu B
pa3IUYHbIX
HMCTOYHUKAX
(HayuHas u
y4eOHO-
Hay4Has
JUTEepaTypa,
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cpencTaa
MacCOBOM
nHpopmaruu,
HNHurepHer n
JpYTHE),
KPUTHYCCKH
aHaJIM3UPOBAT
b XUMHYECKYIO
uHpopmaruto,
nepepabdarTbiBa
Tb €€ U
HCIIOJIb30BAaTh
B
COOTBETCTBHU
c
IMOCTaBJICHHOM
yueOHOU
3aaueit

OnHOOCHOBHBIE
IpeseabHbIE
KapOOHOBBIE KUCIIOTHI.
MypaBbuHas u
YKCYCHasi ~ KHCJIOTBHI:
CTPOCHHE,

¢buznueckue u

XAMHWYECKHE CBOMCTBA
(cBoiicTBa, obOIIME IS

KJiacca KHCJIOT).
[IpakTuueckast pabota
No 2. CaoiicTBa

pacTBopa  YKCYCHOM

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

c(OPMHPOBAHHOCTb YMEHHIA:
yCTaHaBIMBATh IPUHA/JIEKHOCTD
M3YYEHHBIX OPraHUYECKHUX BELIECTB
10 UX COCTaBY U CTPOCHUIO K
ornpeenéHHOMY Kiaccy/rpymie
COEIMHEHUH, 1aBaTh UM Ha3BaHUS 110
CHUCTEMATUUYECKON HOMEHKIIATYype
(IUPAC) v npuBOMTH TPUBUAIBHBIE
Ha3BaHMS ISl OTAENIbHBIX
MPECTaBUTEIEH OPraHNYECKUX
BEIIIECTB (3THJIEH, alleTUJIeH, TOIYOI,
TITULEPUH, STHIIEHTIIMKOIb, (EeHO,
(dbopmanbaeru, aneraibIeru,

IIpaxTrueckas
pabota
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KHCJIOTBI. alleTOH, MypaBbHHAsl KUCIIOTA,
YKCYyCHast KHCJIOTa, CTeapuHOBAs,
OJICMHOBAS, MaJIbMUTUHOBASI KUCIIOTHI,
TIIMIMH, aJlaHuH, MaibTo3a, (PPYKTO3a,
AQHWJIMH, JUBUHWII, U30TIPEH,
XJIOPOTIPEH, CTUPOJI U JAPYTHE)
OcobeHHOCTH bu6mmoreka [JOK
CTpPOCHHS MOJIEKYJI https://m.edsoo.ru/
KapOOHOBBIX  KHCJIOT. 7f41837c
N3zomepus
¥ HOMEHKJIATypa.
Bonopoaneie  cBs3u
MEXIY MOJIEKYJIaMH
KapOOHOBBIX KHUCIIOT.
OIHOOCHOBHBIE bubnuotexa [JOK
npe/ebHbIC https://m.edsoo.ru/
KapOOHOBEIE 7f41837c
KUCIIOTBL:  pPEeaKIHH
C yJacTHeM
YIJIEBOIOPOIHOTO
panukana.
MypaBbuHas u bubnuoreka [IOK XUMHUYECKUN
YKCYCHasi  KHCIIOTBI: https://m.edsoo.ru/ JTUKTAHT
peaxius 7f41837c
sTepudrKaImm,
MoJydeHue u
pPUMEHEHHUE.
OcobeHHOCTH bubmuorexa [JOK

CBOMCTB MYpaBbHHOU
KHCIIOTBHI.
Mmuoroo6pasue

https://m.edsoo.ru/
7f41837c
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KapOOHOBBIX ~ KHCIIOT.
[IpencraBurenu
BBICIINX KapOOHOBBIX
KHCJIOT:
[AJIbMUTHHOBA,
JMHOJIEBA,
JIMHOJIEHOBAs
KHCJIOTBI.

OcobeHHocTH
CBOICTB
HeTpeIeTbHBIX
1 apOMaTHYECKUX
KapOOHOBBIX  KHCIIOT,

bubmmorexa [IOK
https://m.edsoo.ru/
7f41837c

JTUKapOOHOBBIX
KHCIIOT,
T'MJIPOKCUKAPOOHOBBIX
KHCIIOT.
CreapunoBas 51 bubnuoreka [IOK | copMupoBaHHOCTh YMEHUIA: Pemenue
OJICWHOBAast  KHUCJIOTHI https://m.eds00.ru/ | ocylecTBIsATh [eJICHANPABICHHBIH y4eOHBIX U
Kak  IpeJCTaBUTEIN 7f41837c MOMCK XUMUYEeCKOH HH(popMaluu B IIPaKTHKO-
BBICIIMX KapOOHOBBIX pa3IUYHBIX UCTOYHUKAX (Hay4Has U OpPHEHTUPOBAHH
KHCIOT. Mblma Kak yueOHO-Hay4yHas JIUTeparypa, BIX 3aj1a4;
COIH BBICILINX CpeZcTBa MaccoBOW MH(pOpMaLNH, YCTHBII OIpocs
KapOOHOBBIX  KHCJOT, WuTepHeT u 1pyrue), KpUTHUIECKU
ux MOIOIIIEE aHAJTM3UPOBATh XUMUYECKYIO
NEHCTBHE. uH(popMalnio, epepadbarbiBaTh €€ U
HCII0JIb30BAaTh B COOTBETCTBUU C
MOCTaBJICHHON y4eOHOM 3amaueit
[TonsiTue but6mmorekxa [IOK
0 CHHTETUYECKHUX https://m.edsoo.ru/
MOIOIIMX  CPEJICTBAX 7f41837c
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(CMO).

[TonsiTue
0 MPOU3BOIHBIX
KapOOHOBBIX
KHCIIOT —  CJIOXHBIX
a¢upax, aHryaApuaax,
raJIOTeHAHTHIPUIAX,
aMuax, HUTpUJIax.

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837¢c

Crnoxuble  3¢upbI
KakK MIPOU3BOIHEIC
KapOOHOBBIX  KHCIIOT.
I'maponns  CIOXKHBIX

3(upoB.

bu6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

Crnoxuble 3QupHI.
["omosoruueckuit psix,
oOmas dbopmyna,
HU30MepUs
¥ HOMEHKJIaTypa.

bubmuoreka [JOK
https://m.edsoo.ru/
7f41837c

[TpakTuyeckas pabota
Ne 5. Pemenne
HKCIEPUMEHTAIBHBIX
3ama4 o TEME
«KapboHoBbIE
KUCJIOTBL.  CIJIOXKHBIE
3pUPBI».

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c¢

copMHpOBaH
HOCTb YMEHUU
coOroaaTh
npaBuia
TIOJTb30BAHHUS
XUMHAYECKOU
MOCYZION U
1a00paTOPHBIM
obopynoBaHue
M, a TaKXKe
npaBuia
oOparreHus ¢
BEIIIECTBAMH B
COOTBETCTBUH

IIpaxTrueckas
pabota

85



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

c
UHCTPYKIUSIMU
o
BBITIOJTHCHUTO
1a00paTOPHBIX
XUMHUYECKHX
OTIBITOB

Kupsr. I'unponns
xupoB. [Ipumenenue
KHUPOB.

buonornueckas poiib
KUpPOB. Bpruncnenus:

— [0 ypaBHEHHIO
XUMHYECKON peakIuu
(maccsl, 00BbEMa,
KOJIMYECTBA

HUCXOJHOTO BEIIECTBA
WA MPOAYKTA
peakiuu 1o
H3BECTHBIM Macce,
00bEMY,  KOJIUYECTBY
OJIHOTO M3 HCXOIHBIX
BEIIECTB WA

MPOJIYKTOB PEAKIIUH).

bub6anoreka IIOK
https://m.edsoo.ru/
7f41837c

c(hopMUPOBAaHHOCTH YMEHUM
XapaKTepu30BaTh COCTaB, CTPOCHUE,
busnueckrue 1 XUMHUYECKHe CBONCTBA
TUIMIWYHBIX NPEACTaBUTENCH
Pa3NIUYHBIX KJIACCOB OPTaHMYECKUX
BEIIECTB: aJIKAHOB, ITUKJIOAIKAHOB,
aJIKEHOB, AJIKAIMECHOB, AJIKWHOB,
apoOMaTHYECKUX YIIIEBOAOPOJIOB,
CIIUPTOB, alIbJICTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U
CIIOXKHBIX 3(HUPOB, )KUPOB,
HUTPOCOCTUHEHUI ¥ aMUHOB,
AMHHOKHCIIOT, OETIKOB, YTIIEBOIOB
(MOHO-, M- ¥ TTOJIMCAXapUIOB),
WTIOCTPUPOBATH T€HETHUECK YIO
CBSI3b MKy HUMU ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUICCKUX
peaKkuuii ¢ HCIIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMyIT

Kupsr:
buznueckue
CBOICTBA.
OcobeHHoCTH
CBOICTB

CTPOCHUC,

KHUPOB,

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c
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COJIEpKalIUX OCTATKH
HEIpEAeIIbHBIX
JKUPHBIX KHCJIOT.
JKups! B ipupoze.

KonTponbHnas pabota:
«Kucnopozaconepxar
ue OpraHuyvecKue
COCTMHECHUS».

bubmuorexa [JOK
https://m.edsoo.ru/
7f41837c

2y

Tema 8. YrieBoabl

Tema 9. YriieBoanl

64

VrieBoanl: COCTaB,
KJIacCU(PUKALIHS
YIIICBOJIOB (moHO-,
T~ U TIOJIMCaxapuibl).
I'moko3a —

MPOCTEUILIHI
MOHOCaxXapua:
0COOEHHOCTHU
CTPOEHHUSI MOJIEKYIIbI,
¢duznueckue 51

XMMHYECKHE CBOMCTBA
(B3aumogeiicTBre ¢
THIPOKCHIIOM
menu(ll), oxucnenue
aMMHaYHBIM
pacTBOpOM
cepeopa(l),
BOCCTaHOBIICHHE,
OpOXKEHHE TIFOKO3BI),
HaXOK/ICHHE B
npupoe,
pUMEHEHHUE,

OKCHIA

bubmmorexa [IOK
https://m.edsoo.ru/
7f41837c

c(hopMUPOBAaHHOCTH YMEHUM
XapaKTEepPU30BaTh COCTaB, CTPOCHHUE,
($U3UYECKHE U XMMUYCCKUE CBOMCTBA
TUIHYHBIX MPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPTaHUYECKIX
BEIIECTB: AJIKAHOB, IIMKJIOAJIKAHOB,
aJIKEHOB, AJIKAJUEHOB, aJIKHHOB,
apoOMaTHYECKHUX YTIIEBOAOPOJIOB,
CIIUPTOB, AlIbJIETH]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U
CJIOKHBIX 3(QHPOB, )KUPOB,
HUTPOCOCTUHEHUI ¥ aMUHOB,
aAMHHOKHCIIOT, OCIIKOB, YIJIEBOJIOB
(MOHO-, M- ¥ TTOJIMCAXaPUIOB),
WJTIOCTPUPOBATH T€HETHUECK YIO
CBSI3b MKy HUMHU ypaBHEHUSIMU
COOTBETCTBYIOIINX XHMHUYICCKUX
peaKkuuii ¢ HCIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMyIT

Pemenue
Y4eOHBIX U
MPaKTHKO-
OPHEHTHPOBAHH
BIX 3a/1aY;

YCTHBIH OIPOC;
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OuoJIoTHYecKasi PoJib.
doTocuHTE3.
®pyKTO3a KaK U30MEp
TJIFOKO3BI.

Onrtuueckast
nzomepus. Kospuaro-
[enHas  TayTOMEpHs
Ha npumMepe
MOJICKYJIBI ~ TJTFOKO3HI,
npoekuuu  Xeyopca,
o, B-aHOMepHI

bubmuorexa [JOK
https://m.edsoo.ru/
7f41837c

TJTFOKO3BI.
Monocaxapupl: bubmmoreka [IOK JlaGopatopnas
rajaKkTosa, pubo3a, https://m.edsoo.ru/ pabora

JIC30K- 7f41837c

cupubo3a.

dusznueckue cBOCTBA
1 HaXOXKICHUE

B [IPUPOJIE.
JlaGopaTopHBIN OIIBIT:
BiaumopeiicTBue
pactBopa TITFOKO3BI
C TUAPOKCUIOM
memu(ll).

Caxapoza —
npeaACTaBUTECIIb
JUCaxapuioB,
THUAPOITH3,

HaXO0XICHHE B
pUpoie u

IIPUMEHEHUE.
Kpaxman u

but6mmorekxa [IOK
https://m.edsoo.ru/
7f41837c
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OEJII0JI03a KaK

MPUPOIHBIE
noaumepbl. CTpoeHue
Kpaxmania u
LCIITIOI03EI.

duznueckue Hu

XMMHYECKHE CBOHCTBA
Kpaxmana (ruaponus,
Ka4eCTBEHHasI
peakuusi C HOIOM).
JIaGopaTOpHBIN OIIBIT:
—  B3aUMOJICHUCTBUE
Kpaxmaja ¢ HOJIOM.

Hucaxapunst:
MallbTO3a M JaKTO03a.
BoccranapnuBaromue
u
HEBOCCTaHAaBJIMBAFOII]
ue Jcaxapuibl.
ITonmucaxapusr:
rukored.  CTtpoeHue
MaKpOMOJIEKYJT
TJIMKOT'CHA.

bubnunoreka [JOK
https://m.edsoo.ru/
7f41837c

XuMu4eckue
CBOWCTBA ITIEJUTIOJIO3bI:
THJIPOJIN3, TOTydeHUE
2GUPOB  EILTIOIO03bI.

[Tonsarue 00
HCKYCCTBEHHBIX
BOJIOKHAaX  (BHCKO3a,

aleTaTHBIA MENK).

bu6mmoreka [IOK
https://m.edsoo.ru/
7f41837c
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Paznen 4. Azorcoaep:kanme opranndeckue coequnenus (3 1)\(94)

3y Tema 9. AMUHBI. Tema 10. AMunbl. | 94
AMMHOKHCJIOTHI. AMHHOKHCJIOTHI.
Beaxkn Beakn
Amunbl. Metunamux bubnmoreka [[OK | chopmupoBaHHOCTH YMEHMIA Pemenue
Y QaHWJIMH: COCTaB, https://m.edso00.ru/ | XxapakTepu3oBaTh COCTaB, CTPOCHUE, y4eOHBIX U
CTpOCHHE, 7f41837¢c (1)H3qucmxle 1 XUMHYECKHE CBOMCTBA MPaKTUKO-
(dbuzndeckue u TUNUYHBIX PEACTABUTEICH OPHUEHTUPOBAHH
XUMHYECKHE CBOCTRA Pa3IMYHBIX KJIACCOB OPraHUYECKHUX BIX 32134,
(ropenue, BEIIECTB: aJIKAHOB, [IUKJIOATKAHOB, YCTHBIH Ompoc:
B3aHMOLCHCTBHE C QIKEHOB, AJIKAJUEHOB, AJIKHHOB,
BOIOI H KHCTOTAME), apOMaTUYECKHUX YTIE€BOAOPOIOB,
Kiaccudpukanus bu6mmoreka [IOK CIMPTOB, /IL/CTUI0B, KETOHOB,
. KapOOHOBBIX KUCJIOT, MPOCTHIX U

AMHHOB: https://m.edsoo.ru/ CIIOXKHBIX SHHPOB, KHPOB

amparnieckue 71a1837c HI/ITpOCOCI[I/IHeHI/II;I u aMI/IIjIOB,

1 apoOMaTHICCKHe, AMUHOKKCJIOT, OEIIKOB, YIIIEBOIOB

[ICPBUYHBIC, (MOHO-, M- ¥ TTOJIUCAXaPU/IOB),

BTOPHYHBIC WJUTFOCTPUPOBATH T€HETUYECK VIO

A TPETUIHBIC. CBSI3b MEXXJy HUMH YpaBHCHUAMU

AMMHBL:  U30MEpHSL. COOTBETCTBYIOIUX XUMHUYECKUX

CnocoObl mony4eHus peaxkuuii ¢ UCIOIb30BaHUEM

Y IpUMEHEHNE CTPYKTYPHBIX (hopmyi

annpaTUIeCKuX

amuHOB. [lomyudeHue

aHWUJIMHA u3

HUTpPOOEH3071a.

BzauMuoe BiausiHUE but6mmorekxa [IOK

rpymi aTOMOB https://m.edsoo.ru/

B MOJICKYJI€ aHWIJIMHA. 7f41837c

Ocobennoctu

XUMHUYECKUX CBOWCTB

90



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

aHUJIMHA.
KauecTBeHHbBIC
peakuMy Ha AaHUJIWH.
AMUHBIL:
AJKWIMPOBaHUE,
B3aNMMOJICHCTBHE
MEPBUYHBIX ~ aMHUHOB
C a30THUCTOH

KHCJIOTOM. Comm
AIKUJIAMMOHHUS.
AMHWHOKHCIOTHI bubmuorexa [JOK

KaK amdoTtepHbie https://m.edsoo.ru/

OpraHHYECKHe 7f41837c

COEJTUHEHMUSL.

dusunyeckue u

XUMHYECKHE CBOWCTBA

aMUHOKHCIIOT (Ha

npuMepe  TIIUIHMHA).

buonorunueckoe

3HaYeHUe

aMUHOKHCIIOT.

[TenTuae!.
Homenkiarypa bubnuoreka [IOK Pemenue
U U30MEpHSL. https://m.edsoo.ru/ y4eOHBIX U
OtnenpHblE 7f41837c [IPaKTUKO-
peJICTaBUTENN - OpUEHTHPOBAHH
AMUHOKUCJIOT! BIX 337134
TIHIYH, AIaHNH, YCTHBIH OIPOC
(eHunaNnanuH, CepuH,
[JIyTaMUHOBAs
KHCJIIOTA, JIN3UH,

nucrtenH. OnTryeckas
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HU30Mepus
amuHOKucHoT. D- u L-

AMHHOKHCJIOTEL,

Peaxiius bu6mmoreka [JOK
[IOJIUKOHIEHCAIUH, https://m.edsoo.ru/
oOpa3oBaHHe 7f41837c
MEMITUIHOMN CBSI3H.

JeMoHcTpanus:

PactBopenue 6enkoB
B BOJIE.

benku KaK
MIPUPOJHBIE
BBICOKOMOJIEK YJISIPHBI
e COEMHECHHS.
IlepBuunas,
BTOpHUYHAS u

TpETHYHAsi CTPYKTYypa
0eJIkoB. XUMHUYECKHE
CBOMCTBa OCIIKOB:
THJIPOJTU3,
JeHaTypanus,
Ka4eCTBEHHBIC
peaknuu Ha OeNKu.
JemoHCTpauuu:  —
JeHaTypanus OelKoB
Mpy HarpeBaHUH,
[IBETHEIE peaxIu
OCIIKOB.

bu6mmorexa [IOK
https://m.edsoo.ru/
7f41837c

Pemenue
Y4eOHBIX U
MPaKTHKO-
OpPHEHTHPOBAHH
BIX 3a/1aY;

YCTHBIH OIpPOC;

ITonsarue 00
a30TCoIEePIKaIINX
TeTePOIUKITHYECKIX
COEIUHEHUSIX.

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c
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[TupumMuIMHOBBIE
Y IIYpHUHOBBIE

OCHOBAHMSI.
Hykneunossie
KHUCJIOTHI: COCTaB,
CTpPOCHUE
1 OMoJsornuecKas
pOJIb.
[TpakTuueckast pabota 1 | bubamnorexka [JOK IIpakTrueckas
Ne 6. Perienue https://m.edsoo.ru/ pabora
AKCIIEPUMEHTATBHBIX 7f41837c
3aja4 o TeMe
«A30TCcoepxKane
OpraHuYecKue
COCTMHEHUS».
Pa3nes. 5. Boicokomouiekyasipablie coeqnHeHust (24)\(64)
Tema 10. Tema 11. 6
ILnacTmaccesl. BricOKOMO/IEKYIAPH
Kayuyku. Bosiokna ble COeITMHECHUS
OCHOBHBIE  TOHSATHUSA 1 | bu6mmoreka [JOK CBOMCTB BEIECTB u | Pemenne
XUMUHA https://m.eds00.ru/ | XUMHUYECKUX peaKiuii; y4eOHBIX U
BBICOKOMOJIEK YIISIPHBI 7f41837c c(OPMHPOBAHHOCTb YMEHHIA: MPaKTUKO-
X COGI[I/IHGHI/II\/JI: BBISIBJIATH B3aUMOCBA3b XUMHWYCCKUX OpPHUEHTUPOBAaHH
MOHOMEp,  MOJUMED, 3HAHUH C MOHATHAMH U BIX 3aJ1aY,
CTPYKTYpHOE  3BEHO, MIPEACTABICHUSMHU JPYTHX yCTHBIH OMpoc:
CTereHb €CTECTBEHHO-HAYUYHBIX MPEIMETOB JJIs
ITOMHMepH3AITHH, 0011ee 0OCO3HAHHOTO TTOHUMaHUS
p— CYILIHOCTH MaTE€pPHAIIbHOTO €IMHCTBA

MOJICKYJISIpHAs Macca.
OcCHOBHEIE METOIbI
CUHTE3A

MHpa, UCIIOJIb30BaTh CUCTEMHBIE
3HaHUS 110 OPraHUYECKON XUMHUH IS
00BsICHEHUS ¥ IPOTHO3UPOBAHUS
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BBICOKOMOIJICKYIIIPHBL

HBHGHI/Iﬁ, HMCIOIINX €CTECCTBEHHO-

X COEIMHEHUN — HAy4HYIO IPUPOLLY
HOJIUMEpHU3aLusl u
IIOJINKOHICHCALIUS.
[IpencraBnenue bubmuorexa [IOK CamocrosiTenbHa
0 CTEPEOPETYIAPHOCT https://m.edsoo.ru/ s pabora
u 7f41837c
U HaIMOJIEKYJISIpHON
CTPYKTYype
HOJIMMEPOB,
3aBUCHMOCTb CBOWCTB
HOJMMEpPOB  OT  UX
MOJIEKYJISIPHOTO
Y Ha/IMOJIEKYJISIPHOTO
CTpOEHHUS.
JemoncTpanus
00pa31oB PE3UHBI.
Buneodpparment
«Bynkanuzanus
PE3UHBI».
[TpakTryeckas pabota bubnuoreka [IOK chopmupoBan | [IpakTuueckas
Ne 7. Pemenue https://m.edsoo.ru/ HOCTh yMEHUH | paboTta
DKCIEPUMEH-TAJIbHBIX 7f41837c co0Ir01aTh
3a1a4 1o TeMe npaBuiia
«PacnozHaBanune I10JIb30BAHHUS
OpraHUYeCcKHUX XUMHUYECKON
COCIMHEHUIN». MIOCYZIOU U
1a00paTOPHBIM
obopynoBaHue
M, a TaKxKe
npaBuia

oOparreHus ¢
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BEIIIECTBAMH B
COOTBETCTBUU
c
UHCTPYKIUSIMU
o
BBITIOJTHCHHUIO
1a00paTOPHBIX
XUMHUYECKHX
OIIBITOB

[Imactmaccel
(monuaTHIIEH,
MOJTUTIPOTIHJICH,
MOJTMBUHHIIXJIOPH,
TTOJTUCTUPON).
HarypanbHbiit u
CHHTETUYECKUE
KaydyKu
(6yTaareHOBBIi,
XJIOPOINPEHOBBIN u
H30MPEHOBBI).
BonokHa:
HaTypaJbHbIC
(xJTOMIOK, IepCTh,
1K),
HCKYCCTBEHHBIE
(ameraTHOE  BOJIOKHO,
BHCK03a),
CHUHTETHYECKUE
(KarmpoH © JIaBCaH).
JlemoHCTpanus: —
03HAKOMJICHHE c

bu6mmoreka [IOK
https://m.edsoo.ru/
7f41837c
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obOpasmamu

IIPUPOIHBIX 51

HNCKYCCTBCHHBIX
BOJIOKOH, INl1IaCcTMacc,

Kay4yKOB.

[InmacTmaccer:
MOJIMMETUIIMETaKpHUIa
T, I[OJU-KapOOHATHI,
noJIMdTUIIeHTEeped Tal
ar. Yrummzanus
U iepepadoTKa
IIaCTHKA.
DnacToMepsl:
CUJIMKOHBI.

[Tonumepsl
CHEIUAIBHOTO
Ha3HaueHus (TedIoH,
KeBIap,
AJIEKTPOIPOBOISIINE
MOJIUMEDHI,
OuopazaraeMmblie
HOJIUMEPBI).

but6mmoreka [JOK
https://m.edsoo.ru/
7f41837¢c

[TpakTudeckas pabota
Ne 8. Pemtenne
IKCIIEPUMEHTATBLHBIX
3a71a4 10 TeEMe
«Pacmo3naBanne
IJIACTMACC

Y BOJIOKOH»

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c¢

IIpaxTrueckas
pabota

Pasne

g 6*. Ut

oroBoe nosropenue (14)\(54)

1P

HToroBasi KOHTpoJIbHAsI padoTa 3a kypc 10

1P
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RJIacca

IToBTOpEHME. 2P | bubmuoreka I[IOK | chopMupoBaHHOCTH YMEHUI KonTponbHas

I'enernueckasts CBA3b https://m.edsoo.ru/ | cobmtonarh nmpaBuiia SKOJIOTHISCKU paborta

MEXIY Ppa3IMYHbIMA 7f41837c 11e1ecO000Pa3HOTO MOBECHUS B OBITY

KJ1accaMM U TPYZIOBOM JEATEIBHOCTH B LIEIAX

OpraHUYIECKHX COXPAHEHHs CBOCTO 310POBbA 1

COCTMHEeHMI OKpYAIOIIeH IPUPOJIHOT Cpefibl,
OCO3HaBaTh OMACHOCTh BO3/1EUCTBUSA
HAa JKUBBIE OPTAHU3MBI OTIPEACTEHHBIX
OpraHWYEeCKHUX BEIIECTB, TOHUMAs
cMmblica nokazarend [IIK, nosacHsaTe Ha
IIpUMepax CriocoObl YMEHbILIEHUS U
MPEIOTBPALIEHHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YeIIOBEeKa

IToBTOpEHME. 2P | bubnuoteka [IOK

Boruncnenus: — https://m.edsoo.ru/

oTpesieNieHue 7f41837c

MOJIEKYJISIPHOM

bopMmyIb

OpTraHUYECKOTO

BEILIECTBA no

MacCOBBIM JOJISIM

9JICMCHTOB, BXOOAIIINX
B €T0 COCTaB, Io

Mmacce (00BEMY)
IPOJYKTOB CTOPaHHUS;
o KOJIMYECTBY
BEIIIeCTBA (macce,
00bEMY)  TPOIYKTOB
peaxIuu u/vunm

HCXOOHBIX  BCIICCTB,
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— YCTaHOBJICHUEC

CTPYKTYPHOU
bopMyIIBI
OpraHUYECKOro
BElleCTBA HA OCHOBE
ero XUMHUYECKUX
CBOMCTB WU

CIIOCOOOB IOJIYYEHUSI.
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