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HHOACHUTEJIBHAA 3AIIUCKA

MonenbHasi CHHXpOHU3UPOBaHHast pabouas mporpamma 0a30BOro M yriyOJEHHOTO HM3Y4EHUS
npeamera «Xumus» B 10-11 xkmacce pa3paboTaHa pervoHaIbHBIM —y4e€OHO-METOIUYECKUM
00BbEIMHEHNEM YUYHUTENeH XUMHUU TOCYIapCTBEHHOIO OIOPKETHOTO YUPEXKIECHUS AOMOIHUTEIBHOTIO
npodeccuoHaibHOr0 00pazoBanus Camapckoit odactu «HamnaeBckuii PecypcHbIii IEHTPY.

[Iporpamma pa3paborana Ha ocHoBe: IIpuka3 MunucTepcTBa mnpocBemeHus Poccuiickoit
Oenepanun ot 18 mas 2023 1, Ne 371. «DenepanpHas oOpa3oBarenpHas Iporpamma CpEIHEro
o01mero oopa3oBaHUs».

MonenbHas CUHXpPOHM3MpOBaHHAs pabodas mporpamma 0a30BOro M YriiyOJIEHHOTO H3Y4YEHHUS
npeamera «Xumus» B 10-11 kiaccax paspaborana Ha ocHOBe Pabouynx mporpamMm CpeaHero
obmero oOpa3zoBaHusi M0 XUMHUHM (0a30BBIil ypOBEHb, YIIIYOJEHHBIH  ypOBEHbB), OIOOPECHHBIX
peuieHreM (enepanbHOro y4eOHO-METOAMYECKOro OObEeTUHEHUS MO 00IIeMy OOpa3oBaHHIO OT
29.02.2022r., nmpoTokoa 7/22, cocTaBieHHbIX Ha ocHOBe DexepanbHOro 3akoHa oT 29.12.2012 Ne
273-®3 «O06 obpazoBanun B Poccuiickoit ®enepanuu», TpeboBaHUIl K pe3yabTaTaM OCBOSHHS
OCHOBHOM 00pa30BaTENIbHOM MPOTPaMMBI CpPEIHEro OO0IIero oOpa3oBaHMs, MPEICTABICHHBIX B
denepallbHOM TOCYJApCTBEHHOM O0pPa30BAaTENFHOM CTaHAApPTE CpPeAHEero oO0IIero odpazoBaHus,
(yrBepxkaéH mpukazoM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoii @enepanuu ot 17 mas
2012 r. Ne 413, ¢ uzmenenusmu ot 12 asrycra 2022 r.), ¢ yuérom «KoHuenuuu npenojiaBaHus
yaeOHOro mnpeamera «XuMHs» B 00pa3oBaTeNbHBIX oOpranm3anusx Poccwiickoit ®Deneparum,
pealn3yIoMX OCHOBHBIE 001Ie00pa3oBaTeIbHbIe porpaMMbly (yTBepkaeHa Pemenunem Komnerun
Munnpocsemienuss Poccun, mpotokon oT 03.12.2019r. Ne TIK-4BH) u ¢enepanbHoil paboueii
nporpaMMbl  BocnuTaHusi. OCHOBY MOJXOJIOB K pa3pabOTKEe MOJEIbHOW CUHXPOHM3UPOBAHHOU
paboueit mporpaMMbl 0a30BOTO U YIIIYOJIEHHOTO M3ydeHUs mpeamera «Xumusi» B 10-11 kmaccax, k
OIIpeJIeNIEHUI0 001Iel cTpaTeruu oOyueHHsl, BOCIIUTAHUA M PAa3BUTHUA OOYYAIOLIUXCS CPEICTBAMU
y4eOHOro npeamera «XuMus» Ha 0a30BOM ypOBHE COCTaBWIIM KOHLIENTyanbHble nosioxkeHuss @I'OC
COO o B3auMOOOYCIIOBIEHHOCTH LENEH, CoAepkKaHMsl, pe3ylbTaToB OOydyeHUs U TpeOOBAHUU K
YPOBHIO  TOJIOTOBKM  BBIMYCKHUKOB. M3ydeHue mpeamera, peanuzyemMoe B YCIOBHSX
Qg depeHIPOBaHHOTO, MPOGUIBHOTO 00y4YeHHUs, IPU3BAHO 00eCIeYnTh 001e00pa30BaTEIbHYIO
U OOILEKYIbTYPHYIO TOATOTOBKY BBIMYCKHHMKOB IIKOJIBI, HEOOXOOUMYIO JUIS aJanTalMu HX
K OBICTPO MEHSIOIIMMCS YCIOBUSIM KH3HU B COIIMYME, a TaKkKe JUIsl MPOJOJDKEHUs 00ydeHus
B CPEJIHUX CIELMaIbHBIX U BBICIIMX YYEOHBIX OPraHU3alUAX, B KOTOPBIX XUMUS SBJISETCS OJHOU U3

NMPUOPUTCTHLIX JUCHHUILJINH.



B cooTBeTcTBMM C JNaHHBIMH TIOJOXKCHUSMH MOJETbHAs CHHXPOHHM3MPOBAaHHAs pabodas
mporpamMma cpefHero oo0miero oopasoBaHus (0a30BBIM ypOBEHB): YCTAHABIMBACT 00s3aTEIBHOE
(MHBapWaHTHOE) TIPEJAMETHOE COJepKaHUE, OMPEACNSAET KOJMYECTBCHHbIE W KAaYeCTBEHHBIC €r0
XapaKTepUCTUKM Ha KaXXIOM JTale U3Yy4YEeHUs IpeaMera, IpeayCMaTpuBacT IIPUHLUIBI
CTPYKTYPUPOBAHUS COJIEPKAHUS U PACIIpPEeIIEHHs €ro 1Mo KjaccaM, OCHOBHBIM pa3jieflaM U TeMam
Kypca; naéT TNPUMEpPHOE paclpeleieHue YYeOHBIX YacoB 10 TEMAaTHYECKHM pasJieliam,
PEKOMEHIYEeT TPUMEPHYIO TMOCJICIOBATEIPHOCTh W3YYCHHS OTHCIBHBIX TeM Kypca ¢ Y4ETOM
MEXIIPEIMETHBIX ¥ BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
ocobenHoctel yyammuxcs 10-11 xmacco; HaéT METOOUYECKYIO MHTEPIPETAIMIO LENIeH W3ydeHUs
npeaMeTa Ha ypPOBHE: COBPEMEHHBIX MPHOPHTETOB B CHUCTEME CPEIHEro OOIIero oOpa3oBaHMS,
COICPIKATEIIBHOM  XapaKTEPUCTHKH  IUIAHUPYEMBIX  PE3yJbTaTOB  OCBOCHUS  OCHOBHOM
00pa3oBaTeNbHON MPOTrpaMMbl CpelHEero olmiero odpa3oBaHuss (JIMYHOCTHBIX, METANPEIMETHBIX,
MPEIMETHBIX), OCHOBHBIX BUJOB YyUeOHO-TIO3HABATEIBHON NESATEIBHOCTH YYEHUKA IO OCBOCHUIO
colepkaHusi mpeaMera. [lo BceM Ha3BaHHBIM  IMO3UIMSAM B TporpaMme  coOJrojIeHa
MIPEEMCTBEHHOCTh ¢ Pabouei mporpamMmoii ocHOBHOTO 00miero oopasoBanus mo xumuu (st 8—9

KJIaCCOB 00pa30BaTEIbHBIX OPraHn3alnii, 0a30BbIi YPOBEHB).

MopnenpHas CHHXPOHU3UPOBAaHHAs paboyas MporpaMma HWMEET Ieldb CHHXPOHU3UPOBATH
CoJZIep)KaHue Y4EeOHOTo MpenMeTa Jisl u3ydeHus npenmera «Xumus» B 10-11 kimaccax B paMkax
MYJIbTHIIPO(UIBHOTO YUSOHOTO IIaHAa.

Lenn m 3amaum ydeOHOro mpeaMera «XHUMHS» B COOTBETCTBYIONIEM pasJielie MPOTrpaMMBbl
MPEACTAaBICHBI COBMECTHO, KaK JiJisi 0a30BOTO, MakK u 0/ yeny01éHH020 ypoeneﬁl.

B pasnene [lnanupyembie pe3yiabTaThl OCBOCHUS Y4eOHOTO MpenaMeTa «XUMHs CHHXPOHU3AIUS
MpeJICTaBlIeHa B BHJIE JOMOJHEHHUS K 0a30BOMY YpPOBHIO, a MUMeHHO, IIpenmeTHBIe pe3ynbTaThl,
JOCTHTaeMble 00YUAOIINMICS Ha YITyOIEHHOM YPOBHE H3YICHHS XUMHH, BBLICICHBI KYPCUBOM .

B pasnmenax Conepkanune Marepuana W TemMaTHYecKOoe IIAHMPOBAHUE WMEETCS BbIICICHHBIN

o 2 o >
Marepurajl, UMCHOIINUHN MMOAYCPKUBAHUEC KaK Ha 63.3OBOM, TaK 1 Ha yTJ'Iy6J'IeHHOM YPOBHSX, KOTOPBI

M3y4aeTcs B O3HAKOMHUTEILHOM IUTAHE M HE BKIIOYAETCS B COCTAB MPEIMETHBIX PE3yIbTaTOB
ocsoenus OOIT COO.

B paspgene Temarudeckoe IIaHUPOBAaHWE IPUHUMUII CHHXPOHM3ALMU IPOSIBIEH CIEAYIOIINM
o0pa3oM: 4achl HEJENbHOW HArpy3Ku Ais YriyOn€HHOro M 0a30BOTO YpOBHEH yKa3aHbl TaKUM
o0pa3om, 4To ojiHa TeMa (OJMH Yac B HEJEI0) eMHA JIUIs ABYX YPOBHEH, a OCTalbHbIC JBa Yaca U
TE€Mbl HEJEIbHON HArpy3Ku Ajsl YriyOJ€HHOTO YpOBHSI yKa3aHbl B CTPOKAaX HMXKE U TOJBKO JUIS
3TOro ypoBHS. YacTh pe3epBHBIX YacOB IIO3BOJIMIIA BCTPOUTH HEOOXOAMMOE KOJMYESCTBO YacOB B

TEMax U3Yy4YCHUA, 4 TAKKC OPraHU30BaATb U TCMATUYCCKOC MOBTOPCHUEC KAaK Ha 6a3OBOM, TaK U Ha



yrIyON€HHOM YPOBHSIX, M UTOTOBOE IMOBTOpeHHE; B rpadax «KonmmyecTBo 4acoB yKa3aHbl TaKKe TE
4achl, KOTOPBIE B3SATHI U3 pe3epBa (ykazaH CUMBOI «Py).

[*Kypcusom B Tekcre mporpammsl B paszenax « Llemn u 3agaumy», «[IpeiMeTHBIC pe3ylbTaThD»
BBIACJICHBI 3JICMCHTBI, KOTOPBIC MPCACTABJICHBI AJIs1 U3YUCHUS HA yTJIy6JIéHHOM YPOBHE.

2rIOZ[‘IeIZ)KI/IBaHI/Ie HUMECT MaTCpural, KOTOprﬁ HN3Yy4acTCd B O3BHAKOMHUTCIILHOM IIJIAHC U HE

BKJIIOYAETCS B COCTaB IMPEAMETHBIX pe3yiabTatoB ocBoeHus OOIT COO.]

[Tpu hopmupoBannn TemMaTH4eCcKOro MJIAHUPOBAHUS MPEAYCMATPUBAIIOCH PACHIPEICTICHIE YacOB
BHYTPU TEM M MEXKIy T€MaMH C IIeJIbl0 0OecreueHus] HeleabHOW Harpy3ku JUisl 00ydarommxcs,
M3YYAOIIUX XUMHIO Ha yriayonéHHom ypoBHe. Ilepepacmpenenenune 4acoB MeEXIy HEKOTOPBIMH
TEMaMM T[I03BOJIWJIO COXPAaHUTh TEMAaTHYECKHi Y4eOHbII 00bEM MaTepHuaia, HCIOJIb30BaHHE
PE3EpPBHBIX YacOB TaKkKe OOECIeYWIO HaIudue Y4YeOHBIX YacOB Ha OO0OOIIEHHE, WTOTOBOE
MOBTOPEHHE U KOHTPOJb yueOHOro marepuana. Takum oOpa3oMm, CUHXPOHM3ALMS TEMATHYECKOTO
IUTAaHUPOBaHUS 0a30BOr0 M YriayOJEHHOrO YpPOBHEM M3y4eHHs] XMMHUU IOJHOCTBIO COXpaHWIIa
COJIEPKaTEIIBHBIN acmeKT mporpammbl KypcoB 10-11 kmaccoB miiss MyJIbTHIIPOPHIEHOTO YI4eOHOTO
IJ1aHa.

JlanHasi mporpaMma SIBIISIETCS OPUEHTHPOM [UUIsl COCTaBJICHHS pPabOYMX MpOrpaMMm, aBTOPHI
KOTOPBIX MOTYT MPEAJIOKUTH CBOM MOJXO0/ K CTPYKTYPHUPOBAHUIO U MOCIEA0BATEIHHOCTH U3yUEHUS
y4eOHOTO Marepuaja, a TakKe CBOE BHUICHHE OTHOCHTEIBHO BO3MOXXHOCTH BBHIOOpA BapHAaTHBHON
COCTABJISIFOIIEH COACpP)KAHUSI TIPEIMETa JOMOJHUTEIBHO K 00s3aTeNbHON (MHBAPUAHTHOM) 4acTh
€ro cojepxaHus B paMKax pe3epBHBIX 4acoB. Pe3epB yueOHOro BpeMEHU pPEKOMEHAYETCS IS
peaiM3allii  aBTOPCKUX TOAXOJOB K HCIOJB30BaHUIO pa3HOOOpa3HbIX (opM OpraHu3anuu

y4eOHOTO Tporecca.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA «XUMUS»

XuMuyeckoe o00pa3oBaHHE, IOJYy4aeéMO€ BBITYCKHUKAMHM CpEIHEH IIKOJbI, SBIsSETCS
HEOThEMJIEMON YacThbio X 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIOIIUM ATAlOM peaau3alnn Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYIIUX LIETOCTHON CHUCTEMe
XMMHUYECKOro  00Opa3oBaHUsA. OTH IEHHOCTH KAacaloTCs TIO3HAHUS 3aKOHOB  MPUPOBI,
(dbopMUpOBaHUST MHUPOBO33pEHUS U OOILIEH KyJIbTypbl YeNOBEKa, a Takke JKOJIOTMYECKH
000CHOBAaHHOT'O OTHOIIEHUSI K CBOEMY 3[I0pPOBbIO M MPUPOJHON cpere. Peannsyercs xummdeckoe
o0pa3oBaHue yJaluxcs cpeHel MKOJIbl CPEeCTBAMU YUeOHOTo mpeaMeTa « XUMHs», CoJepKaHue
U TIOCTPOEHHE KOTOpPOTO OMNpeieNeHbl B MporpamMme C y4€ToMm crenupuKd HayKu XUMHH, €€
3HAY€HUs B MO3HAHUU MPUPOABI U B MAaTEPUAIbHON KU3HU OOIIECTBA, a TaKXKe C YYETOM OOIIUX

1ene U NMPUHIUIIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEIHEro oOIIero



obOpaszoBanusi B Poccuiickoit ®Penepanmu. Tak, Hanmpumep, npu (GOpMHUPOBAHUU COJCPKAHUS
npeamMeTa «XUMHUS» YAITCHBI CIASAYIOINE TIOJIOKEHUS O creln(rKe U 3HAYCHUU HAyKU XUMUU:

XHUMHS KaK dJIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK MTPaeT O0COOYI0 pOJIb B COBPEMEHHOM
[MBUJIM3AIlMU, B CO3JaHUM HOBOW 0a3pl MaTepHalbHOW KyabTyphl. OHa BHOCHT CBOM BKIAJ
B (hOpMHpOBaHKE PALNMOHAILHOTO HAYYHOTO MBINUICHHS, B CO3JaHHE IEIOCTHOTO MPEACTABICHUS
00 OKpy’KarolleM MUPE KakK O €IWHCTBE MPUPOJIBI U YeIOBEKa, KOTOpoe GOPMHUPYETCS B XUMHH Ha
OCHOBE TIOHMMaHUs BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIIET0 MUPa, OCOZHAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, X CBOMCTBAMHU U BO3MOKHBIMH OOJIACTSIMU TIPUMEHEHUSI.

CoBpeMeHHasi XMMHSI KaK HayKa CO3MJaTeibHas, Kak Hayka BBICOKMX TEXHOJIOTHI

HalpaBjieHa Ha pEIICHHE TIJI00aIbHBIX MPOOJEM YCTOWYMBOTO pPa3BUTHS YEJIOBEYECTBA —
CBIPEBOM, YHEPTETUUECKON, TMTUIIIEBOM, SKOJOTUUECKON O€30MaCHOCTH M OXPaHbl 3I0pPOBbs. TecHO
B3aUMOJICHCTBYSI C JPYIMMH E€CTECTBEHHBIMHU HAyKaMU, XUMHUS CTajla HEOTHEMJIEMOW 4YacCThIO
MHUPOBOM KYJIBTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIEUIHOTO TPyJa W JKU3HU KaXJOro WiIeHA
oO1iecTBa.
B cootBercTBum ¢ oOuumu nenmsmu 1 npunnunamu COO coaepskanue npeamera «Xumus» (10-11
KJIacChl, 0a30BbIH YPOBEHb U3y4YeHHsI) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOATOTOBKY OOYYaIOMIUXCsI, HEOOXOAUMYIO UM JJII BBIPAOOTKH MUPOBO33PEHUYCCKHX OPHEHTHPOB,
YCIIEUTHOTO BKJIIOYEHHS B KU3Hb COLMYMA, MIPOJOJIKEHHsI 00pa30BaHMsI B PA3IMUHBIX 00JACTSIX, HE
CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMUEH.

CocTaBismuUMHI TIpeaMeTa «XUMUs» SBIAIOTCS 0a30Bble Kypchl — «OpraHudeckass XuMus» U
«OO01as 1 HeopraHuyeckasr XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHHUSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HAHMN 10 HEOPTaHUYECKOW XUMUU (C BKIIOYCHHEM 3HAHHUU W3
o01Ieil XUMUM) U opranndeckoil xumuu. GopMUpOBaHHE JAHHOW CHCTEMbI 3HAHUI MPU HU3y4YEeHUU
npeaMeTa 00ecreyuBaeT BO3MOKHOCTh PACCMOTPEHMsI BCEITO MHOT000pa3vs BEIIECTB HA OCHOBE
OOIIMX MOHSTHUH, 3aKOHOB M Teopuil xumuu. CTpyKTypa coiepkaHusi KypcoB — «Opranuyeckas
xumusi» 1 «OO0m1as 1 HeopraHuyeckass XuMus» cHopMHpoBaHa B IPOrpaMMe 10 XUMUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3YYECHHI0O Y4eOHOro MaTepuana U OOYCJIOBIEHAa HCTOPUYECKU
000CHOBAaHHBIM pPa3BUTHEM 3HAHHN Ha ONPENEIEHHBIX TEOPETHUYECKUX YpOBHAX. B  Kypce
OpraHUYECKON XMMHU BEIIECTBA PACCMATPUBAIOTCS Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOEHUS
OPraHWYEeCKUX COEJUHEHUW, a TaKkKE HAa YPOBHE CTEPEOXMMHUYECKHMX U DJIEKTPOHHBIX
MpeJICTaBICHU O cTpoeHuHU BemiecTB. CBeneHHs 00 M3ydaeMbIX B Kypce BEIIeCTBax MAr0TCs B
Pa3BUTHUU — OT YIJICBOJOPOJOB JO CIIOKHBIX OHMOJIOTHYECKH aKTHBHBIX coeauHeHud. B kypce
OPTraHWYECKON XHMMHH TOJy4aloT pa3BUTHE CHOPMHPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs TEpPBOHAUYAIbHBIE TPEACTABICHUS O XHUMHUYECKOH CBS3M, KiIacCU(DPUKAITMOHHBIX

IMpHU3HaKax BCIICCTB, 3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOCHUH, O XUMHUYECKOH pCaknuu.



B nmpenmere «Xumusi» 6a30BOro ypoBHS paccMaTpHUBAETCS M3yYEHHBIH Ha yPOBHE OCHOBHOTO
oOmiero oOpa3oBaHMs TEOPETHUYECKUN MaTepual W (PaKTOIOTHYECKHE CBEIACHUS O BEIIECTBAX H
XUMHUECKOM peakuuud. Tak, B 4YacTHOCTH, B Kypce «OOmas u HeopraHudeckas XHUMHUD»
00y4aroImuMcsl TPEIOCTABISACTCS BO3MOXKHOCTh OCO3HATh 3HAUEHHE IEPHOAMYECKOIO 3aKOHA C
O0IIETEOPETUYECKUX M METOJIOJIOTUYECKUX TO3UIUH, TIy0Xe MOHATh HCTOPUYECKOE MU3MEHEHHE
(GyHKIMA ATOTO 3aKOHa — OT 00o00mIaroneil 10 OOBACHAIONICH M TNporHo3upyromieil. Ennnas
CUCTeMa 3HAHUN O BaXHEHIIMX BEILIECTBaX, UX COCTaBe, CTPOCHHM, CBOWCTBAX W NMPUMEHEHHH, a
TaKXKe 0 XMMHUYECKHX PEaKIHsIX, UX CYHIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAaHUs JIOMOJHIETCS B
kypcax 10 um 11 knaccoB »sineMEHTaMM COJEP)KAHUS, HUMEIOUIMMH KYJIbTYPOJIOTMUYECKHM U
MPUKIAHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XUMUU C JAPYTUMU
HayKaMH, pPacKphIBalOT €€ pojb B IO3HABATEIbHOW M MPAKTUYECKON AEATEeIbHOCTH YeOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBa)KEHUS K IPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUIECKUX
NPUIIOKEHUH XUMHUH, MOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX MpoOJIeMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh HWH(MOPMALUI0 U
MPUMEHSITh €€ JUIsl MOIMOJHEHUS 3HAHWUN, PEUICHHS HHTEJUICKTYAIbHBIX M JKCIEPUMEHTAIbHBIX
UCCcIeToBaTeNbCKUX 3a1au. Comepikanue yaeOHOro nmpeamera « XUMus» JTaHHOTO YPOBHS M3Y4EHUS
OPHEHTHUPOBAHO Ha (OPMUPOBAHHUE y O0YUAIONIINXCS MUPOBO33PEHUECKONW OCHOBBI JJISI TOHUMAaHUS
bunocopckux uaeH, TaKUX KaK: MaTepUalbHOE E€AMHCTBO HEOPraHMYECKOTO U OPTaHMYECKOTO
MUpa, 00YCIOBIEHHOCTh CBOMCTB BEUIECTB UX COCTABOM M CTPOCHHEM, [TI03HABAEMOCTh MPUPOTHBIX
SABIICHUA TYTEM OKCIIEPUMEHTAa W pEIIeHUs NPOTHBOPEYMH MEXIy HOBBIMH (akTamMu u
TEOPETUYECKUMH MPEIIOCHIIKAMH, OCO3HAHUE POJIM XUMHH B PEIICHUH YKOJIOTHYECKUX MPOoOdIieM, a
Takxe mpobiemM cOepexeHUs] SHEPreTUIECKUX PECypPCOB, CBHIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepuasoB.

B mnane pemieHus 3amad BOCIIUTAHHSA, Pa3BUTHS U COLMAIM3ANNN OOYYAIONIMXCS MPHHSATHIC
IporpaMMOil IO XWUMHH TIOAXOIBI K ONPEACTICHHIO COAEp)KaHUS W IIOCTPOSHHS TpeaMera
npeaycMaTpuBaloT (OpMHpPOBaHHE y OOYYAIOUIMXCS YHUBEPCAIbHBIX YUEOHBIX JIeHCTBHH,
UMeroIUX 0a30Boe 3HAUEHHUE JJIS Pa3IMYHBIX BUJOB JEATEIbHOCTH: PELICHUs MpoOiieM, MOUCKA,
aHayM3a U 00pabOTKM MH(OpPMAIMK, HEOOXOIUMBIX Ul NMPUOOPETEHHs ONbITa MPAKTUYECKOUW U
MCCIIEIOBATEIBCKON AEITEIHHOCTH, 3aHIMAIOIIEH BaYKHOE MECTO B TIO3HAHUHM XUMHH.

XuMus Ha ypOBHE yIJ1y0JEHHOT0 M3yYeHHsl 3aHUMAET BAKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4yHoro oOpasoBanus yuamuxcst 10—11 xmaccos. M3ydyeHnue mpeamera, peaan3zyeMoe B yCIOBHIX
¢ depeHIIMPOBAaHHOTO, MPOPHIIBHOTO 00Y4YEHHUs, MPU3BAaHO OOeCeunTh 0011e00pa3oBaTeNbHYIO
¥ OOUIEKYJIbTYPHYIO MOJTOTOBKY BBITYCKHHUKOB IIKOJBI, HEOOXOAMMYIO IS aganTalud uX K
OBICTPO MEHSIOIMMCS] YCIIOBHUSIM JKHU3HU B COIIMYME, a TakKe JUIsl NMPOJODKEHUS OOydeHHus B

opraHu3anusax HpO(pCCCI/IOHaJ'IBHOFO O6pa30BaHI/I$I, B KOTOPBIX XWUMHA SABJIACTCA OIHON U3



MPUOPUTETHBIX AUCHUIUIMH. B mporpamme mo XMMHUM Ha3HAuy€HUE MpeAMETa «XUMHUS» MOJydaeT
MOAPOOHYIO MHTEPIPETAINIO B COOTBETCTBUU C OCHOBOIMOMararommmu nonoxenusmu GIOC COO
0 B3aMMOOOYCJIOBJICHHOCTH IIEJIeH, CONlep KaHusl, pe3yabTaTOB OOy4YeHHUsSI U TpeOOBaHUM K YPOBHIO
MOATOTOBKH BBIMMYCKHUKOB. CBUIETENHCTBOM TOMY SIBJISIFOTCSI  CJIEIYIOIIME BBIMOTHICMbBIC
MPOrpaMMOi MO0 XUMHH (HYHKIUH:

nH(OPMALIMOHHO-METOIuUEeCKasl, peannzanusi  KOTOpPOH o0ecrieunBaeT  IMOJIy4Y€HHUE
MPEJICTAaBICHUS] O LEJsAX, COAEpKaHUM, OOILIel cTpaTeruu OOy4YeHMs, BOCIIUTAHUS U Pa3BUTHUS
00yJaromuXxcsi CPeICTBAMHU MPEIMETa, H3y4aeMOro B paMKax KOHKPETHOTO MPOQUIIS;

OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOPasi MPelyCMaTPUBAET ONpe/IeICHHE:

MPUHILIMIIOB CTPYKTYPUPOBAHHSI M TIOCJIEIOBATEIIbHOCTH U3Yy4eHHUs ydeOHOro marepuaia,
KOJIMUYECTBEHHBIX M KAU€CTBEHHBIX €r0 XapaKTePUCTHUK;

MOAXO0JI0B K (DOPMUPOBAHUIO COJEPIKATEIILHON OCHOBBI KOHTPOJISI M OIICHKH 00pa30oBaTElbHBIX
JOCTHXKECHHUM 00yUJaroluXcsi B paMKaxX UTOrOBOHM aTTecTanuu B popMe eAMHOr0 TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[IporpamMma asis yrinyOGin€HHOTO U3yUEHUST XUMUHU:

YCTaHABIIMBAET MHBAPUAHTHOE MIPEIMETHOE COJICPIKaHME, 003aTeIIbHOE JIJISl U3YYCHUS B paMKax
OTIENBHBIX MPOMUIICH, IPeTyCMaTPUBACT paclpeciieHue U CTPYKTYPUPOBAHHUE €ro IO Kiiaccam,
OCHOBHBIM COJIep KaTeIbHBIM JIHHUIM/pa3ienam Kypca;

naét TMpUMEpHOE pachpeielieHne Y4eOHOTO BPEMEHH, PEeKOMEHAYeMOro il H3y4eHUus
OTJICTBHBIX TEM;

npeaaraeT IpUMEPHYIO TIOCIIEI0BATEIBHOCTh U3YUCHHUS YIeOHOTO MaTepraia ¢ y4€TOM JIOTHKH
MIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CI;

naéT METOJIMYECKYI0 HMHTEPHpEeTaluio Ieneld W 3aJad M3ydeHUs IpeaMeTa Ha yriayOn€HHOM
YpPOBHE C Y4€TOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpEIHEro oOmiero oOpa3oBaHMS,
COJICP)KATSIIBHOH  XapaKTePUCTHKH  IUTAHUPYEMBIX  PE3yJIbTaTOB  OCBOCHUS  OCHOBHOM
00pa30BaTeNnpHON MpOTpaMMbl CPEIHETO OOIIeT0 00pa3oBaHMs (JIMYHOCTHBIX, METANpPEAMETHBIX,
MpEeIMETHBIX), a Takke C Y4€TOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHBIX JEHCTBHIA
00y4Jaromierocs Mo OCBOCHHIO COJICPKAHUS TIPEIMETA.

ITo BceM MO3UIMSAM B TIporpaMMe MO XHMHUHU MPEAYCMOTPEHA MPEEeMCTBEHHOCTh ¢ O0ydeHUEM
XUMHH Ha YpOBHE OCHOBHOTO 0011ero oOpazoBanus. [IporpamMmma mo XuMuu CIy>KUT OPUEHTUPOM
JUIS COCTaBIIEHUSI aBTOPCKHUX PabOuuX mporpamm. 3a mpejeliaMyd YCTaHOBJICHHON MPOrpaMMoi mo
XUMHUHU 0053aTeIbHON (MHBApUAHTHOM) COCTABJISIONICH COJEPIKaHMS YI€OHOTO MpeIMeTa « X UMM
0CTa€TCsl BO3MOXKHOCTH BBIOOpa €ro BapUaTUBHOM COCTABJISIONIEH, KOTOpas TOJDKHA OMIPEIeTAThCS
B COOTBETCTBUU C HAIPaBIEHUEM KOHKPETHOTO Mpoduis oOyueHus. ABTopaMu pabouux mporpamm

MOXET OBITh TMpPEUIOKEH HWHOM TOAXOX K CTPYKTYPUPOBAaHHIO Yy4yeOHOro Marepuana u



MOCJIEI0BATENBHOCTH €r0 M3Yy4eHUs, CBOE BHJIEHHE IyTed M crocoO0B (OPMHUPOBAHUS CHCTEMBI
NPEIMETHBIX 3HAHUM, YMEHUH U BUIOB y4eOHOW NESITEIbHOCTH, a TAK)KE CHUCTEMBI CIIOCOOOB U
METOAMYECKUX MPUEMOB MO PA3BUTUIO U BOCIUTAHUIO O0YUAIOIUXCA.

B cootBercTBUM ¢ KoHuenTyanbHbIMU mHojiokeHHs MU PI'OC COO o Ha3HAYEHUU MPEIMETOB
6a30Boro u yrayOnéHHOro ypoBHel B cucreme auddepeHunpoBaHHOrO OOy4YEHHsS Ha YpPOBHE
cpeaHero oOmero o0pa3oBaHHsS XUMHUS Ha YPOBHE YINIYOJEHHOIO M3Y4EHHUs HaIpaBlIeH Ha
peanu3aluo IPeeMCTBEHHOCTH € MOCIEAYIOIIUM 3TalloM MOJyYeHHUs] XUMUYECKOro 00pa3oBaHus B
pamMKax HM3y4eHUs CHELHUAIbHBIX €CTECTBEHHO-HAayYHBIX M XMUMHYECKHMX AMCLMILIMH B By3axX U
OpraHu3aIMsIX CpeIHero nmpodeccHuoHaIbHOro oOpa3oBaHus. B 3Toil CBSI3M M3ydeHHE NpeaMeTa
«XUMHS» OPUEHTHPOBAHO IPEUMYIIECTBEHHO HA pacUIMpeHHe W YIriyOleHue TEOpeTUYeCKOW U
IPAKTUYECKON NOArOTOBKH 00Y4YaIOLIMXCsl, BBIOPABIIMX ONpeeIEHHBIN TPOhMIb 00yueHHs], B TOM
qHcie ¢ MEPCHEKTUBOW MOCIEIYIOUIETro MOJydYeHUs] XUMHUECKOro oOpa3oBaHUsl B OpPraHU3AIMIX
npodeccuonansHoro obpazoBanus. B cBere TpeboBanmit PI'OC COO Kk mnIaHUPYyEMbIM
pe3yabTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeibHOI MpOrpaMMbl CpeJHEro oOIiero oopa3zoBaHus
U3yuyeHue ImpeaMmera «XUMHUS» OPUEHTUPOBAHO Tak)Ke Ha peIIeHUe 3a/Jady BOCIUTaHUS U
COLIMAJIbHOTO pa3BUTUS OOydarommxcs, Ha (OPMHUPOBAHME Yy HUX OOLIEHMHTEIIEKTYaIbHbIX
YMCHHM, YMEHUH palHOHAIM3AINK YIeOHOTO Tpyda M OOOOMIEHHBIX CIIOCOOOB NEATEILHOCTH,
MMEIOIIUX MEXIUCIMITIMHAPHBIHN, HaAIIPEIMETHBIM XapakTep.

XuMHs Ha ypOBHE YIyOJIEHHOIO M3yueHUs BKJIIOYaeT yriyOnéHHble Kypchl — «Opranundeckas
xumus» U «OOmas M HeopraHuyeckas xumusi». llpu onpeneneHuu MNOAXOAOB K OTOOpPY H
CTPYKTYpPHOM OpraHu3allM COAEPKAaHUS ITUX KypCOB B IPOrpamMMe 10 XUMUU 3a OCHOBY IPUHSATHI
nonoxerus PI'OC COO o paznuuusax 6a30BOro U yriryoJaéHHOIo YpOBHEH U3ydeHus MpeaMeTa.

OcHoBy conepxkaHus KypcoB «Opranuyeckass xumusi» 1 «OO0mas U HeopraHudeckas XUMHsD)
COCTaBJISIET COBOKYITHOCTh IPEIMETHBIX 3HAHUW M yYMEHUH, OTHOCALIMXCA K 0a30BOMY YPOBHIO
U3Y4EHHUs MpeaMeTa. DTa CUCTeMa 3HaHWM MoJydaeT Olpeneia€HHOE TEOPETUUYECKOe TOMOIHEHUE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO OOJbIINI 00BEM (PAKTOIOrHYECKOr0 MaTepuania.
Ha yrnyOonéHHOM ypoBHe u3ydeHHs mpeamera obOecredeHa BO3MOYKHOCTh 3HAYUTEIHHOIO
yBeIMUEHUs! 00bEMa 3HAaHUN O XMMHUYECKUX IJIEMEHTaX M CBOWCTBAaX HMX COEIMHEHUN HAa OCHOBE
paciidpeHusi ¥ yriiyOJIeHHs TpEeACTaBIEHUH O CTPOCHUM BEIIECTBA, XUMHYECKOW CBSI3U U
3aKOHOMEPHOCTSX MPOTEKaHUS PEAKLUI, pacCMaTpPUBAEMBIX C TOYKM 3PEHUS XUMHUYECKOU
KMHETUKH U TepMOAMHaMUKH. M3ydyeHune nepuoauueckoro 3akoHa M Ileprogumdeckoil cUCTEMBI
XUMHUYECKUX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJICTABICHUSIX O
CTPOCHHH aToMa. XHUMHUYEcKasl CBSI3b OOBSCHSAETCS C TOUKH 3PEHMSI SHEPreTHUYEeCKHX H3MEHEHUI
npu e€ o0pa3oBaHUM W Pa3pyIICHUH, & TAKXKE C TOUYKH 3pEHHs] MEXaHU3MOB €€ 00pa3oBaHUS.

I/I3y‘-ICHI/Ie THUIIOB pCaKHI/Iﬁ JOIIOJTHACTCS (bOpMPIpOBaHI/ICM HpC,Z[CTaBJICHI/Iﬁ 00 QJICKTPOXUMHUYCCKUX



mporeccax M 3JCKTPOIN3E PacIIaBOB M PACTBOPOB BEHIECTB. B Kypce opraHMYecKOW XMMHU TPH
pPacCMOTPEHHH PEAKIIMOHHOW CHOCOOHOCTH COCNMHEHHU yIenseTcss 0co00e BHHMaHUE BOIPOCAM
00 3JEKTPOHHBIX dPPEeKTax, O B3AUMHOM BIIMSHUHM aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIIUu.
Oco0oe 3HaueHUE UMEET TO, YTO HA COJACPKAHHE KYPCOB XMMHH YTIyOIEHHOTO YPOBHS M3y4YCHUS
JUIS  KJIacCOB ompeaenéHHoro mnpodwuis (TIaBHBIM 00pa3oM Ha HUX CTPYKTYpY U Xapaktep
JOTOJTHEHUH K OOIIeH cUCTeMe MPEIMETHBIX 3HAHWH) OKa3bIBAIOT BIIMSHUE CMEXKHBIC MPEIMETHI.
Tak, HanpuMep, B COAEpIKaHUU TPEAMETa IS KJIACCOB XMMHKO-(PU3UIECKOTO TPOQHIIs 0OIbIIOe
3HaueHUEe OYAYyT HMETh JJIEMEHTHI y4eOHOro marepuana mo ooOmied xumuu. [lpm u3yueHuun
npeaMera B JaHHOM Ciydae akIEeHT Oy/AeT chesiaH Ha OOIIMHOCTh METOJOB IMO3HAHMSA, OOIIHOCTh
3aKOHOB W TEOPHUIl B XUMUU U B (PU3HMKE: aTOMHO-MOJICKYJISIpHAsE TeOpHUsl (MOJICKYJIIPHASE TEOPHS B
¢du3nKe), 3aKOHBI COXPAHCHHUS MacChl W DHEPruH, 3aKOHBI TEPMOJUHAMUKH, OSIICKTPOJIN3a,
MIPEJICTABJICHHUSI O CTPOCHHUH BEIIECTB U Jpyroe. B comepikaHuu mpeamera s KJIACCOB XMMHKO-
Ononorndeckoro npodwisi OONBIINKA yIeTbHBIM BeCc OyleT UMETh OpraHuveckas XuMmus. B 3Tom
cllydae TPEIOCTABISICTCS BO3MOXKHOCTh Uil 00Jiee OOCTOSTEIBHOTO PACCMOTPEHUS XMMHUYECKOH
OpraHu3aIK KICTKH KaK OMOJIOTHYECKOW CHCTEMBI, B COCTAB KOTOPOU BXOJST, K IPUMEPY, TaKUE
CTPYKTYpPHBIC KOMITOHCHTHI, KaK JIUIHIbI, OSJIKH, YTIIEBO/IbI, HYKJICHHOBBIE KUCIOTHI U apyrue. [Ipu
3TOM 3HAHHUS O COCTaBE W CBOWCTBAX MPEICTABUTENICH OCHOBHBIX KJIACCOB OPTAaHUYCCKUX BEIIECTB
CITy’KaT OCHOBOM JUIsl U3yUEHHsI CYITHOCTH MPOIECCOB (POTOCUHTE3A, IIXAHUS, ITUIICBAPCHHUSL.

B mane (¢opmMupoBaHHsS OCHOB HAyYHOTO MHUPOBO33PCHHsS, OCBOCHHS OOIICHAYYHBIX METOJIOB
MO3HAHUS U OIbBITa MPAKTHYECKOTO MPUMECHCHUS HAyYHBIX 3HAHHA M3y4EHUE TpeaMeTa «XUMUSDY
Ha YrayOJIEHHOM YpOBHE OCHOBAaHO HA MEXKIIPSIMETHBIX CBS3SX C yYECOHBIMH IPEAMETAMH,
BXO/JISIIIMMH B COCTaB MPEIMETHBIX o0sacTell «ECTecCTBeHHOHAYYHBIC MPEIMETh», «MareMaTnka u
uHpopmaTuka» u «Pycckuil sS3bIK U TUTEpATypar.

[Tpu m3ydeHnn y4eOHOTO TpenMeTa «XUMHUs» Ha YrIIyOJEHHOM YpOBHE TakKe, KaKk Ha YPOBHE
OCHOBHOTO M cpeaHero oOmiero obpazoBaHusi (Ha 0a30BOM ypOBHE), 3ajadyeil MEepBOCTEIICHHOU
3HAYUMOCTU SIBJISiETCST (OPMHUpPOBAHHE OCHOB HAyKM XUMHUU Kak o00JIacTHU COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHYECKOW NEATENLHOCTH YelIOBEeKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KylnbTypbl. Perenue 3Toi 3ajauu Ha yriayOJIEHHOM YpOBHE HM3ydYeHHS IMPEAMETa IMPEAIoIaracT
pealM3aIuio TaKuX IeNIel, Kak: (OpMUPOBAHUE MPEICTABICHUN: O MaTepUATHHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBICHUI MPHUPOIBI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX
HayK M e€ Beaylleld poliu B 00ECIEYEHHHM YCTOWYMBOTO Pa3BUTHs UYEIOBEUYECTBA: B PEIICHUU
MPOOJIEM DKOJIOTHYECKOM, IHEPTreTHUECKONH WM IMHUIICBOW OE30MMaCHOCTH, B PAa3BUTHU MEIUIIUHBI,
CO3/IaHWM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHUKOB JHEPIHH, B OOCCICYCHHUH PAIMOHAIBHOTO
MPUPOIONOIB30BaHuUs, B (JOPMUPOBAHUU MHUPOBO33PEHUS M OOMICH KYIbTYyphl YETOBEKa, a TaKKe

AKOJIOTMYECKA 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHON Cpejie;



OCBOCHHME CHCTEMBI 3HAHHU, JICKAIIMX B OCHOBE XMMHYECKOM COCTAaBJISIONICH SCTCCTBEHHO-
Hay4YHOW KapTHUHBI MUpa: (PyHIaMEHTAJIbHBIX MOHATHH, 3aKOHOB M TEOPHUMA XMMHHU, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHHUM BEIIECTBA HAa Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJICKYJISPHOM,
HaJIMOJICKYJIIPHOM, O TEPMOAMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS
XUMHYECKHUX PEAKIIHMA, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAaX U JUCIIEPCHBIX CUCTEMaX, 00 00X
Hay4HBIX TPUHIIMIAX XUMHUYECKOTO ITPOU3BOICTBA;

dbopMupoBaHre y OOYYaIOIMIMXCS OCO3HAHHOTO IOHUMAaHHUsS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUH JUIsI OOBSCHEHHUS KIIOYEBBIX HJEH M MPoOJIeM COBPEMEHHOW XWUMUH, IS
OOBSICHEHUS H TPOTHO3HPOBAHUS SIBJICHHUN, WMCIOIIMX €CTECTBEHHO-HAYYHYIO MPHUPOJY;
IPaMOTHOTO pEIICHUsI MpoOJIeM, CBA3aHHBIX C XMMHEH, MPOTHO3MPOBAHUS, aHAIM3a M OIEHKH C
MO3HUIIMA  JKOJOTUYECKOH  O€30MacHOCTH  IOCJEICTBHM  OBITOBOM W IPOW3BOJICTBEHHOM
NESTEIbHOCTH YEJIOBEKa, CBS3aHHOM C XHMMHYECKUM MPOU3BOJCTBOM, HCIOJIb30BAHUEM U
nepepaboTKOM BEIIeCTB;

yriayOieHre mpeCTaBICHU 0 HayuYHbIX METOJaX MO3HAHUS, HEOOXOAUMBIX Ui MPUOOpETeHUs
YMEHUI OPHUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUSI XUMHUECKUX SIBJICHHUM, UMEIOIIUX MECTO

B IIPUPOJIE, B IPAKTUYECKON NEATEIBHOCTH U ITIOBCEJHEBHOM KU3HH.

HEJIN U 3AJAYA YYEBHOI'O TPEJMETA «XUMMUS»

B npakTuke mpenojaBaHus XUMHHM KaK Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHMs TakK U
Ha ypOBHE CpETHEro o0Iero o0pa3oBaHUs, MPHU OINPENEICHUN COJCPKATEIBHON XapaKTePUCTUKU
Lejneldl M3y4yeHus IpeaMeTa HalpaBJICHUEM IIEPBOCTENEHHOM 3HAYMMOCTU TPAJULMOHHO
npu3Haéress  (GOpPMUPOBAHME OCHOB XMMHYECKOH HayKd Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUUECKON NEATEIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOIWYECKOW TOUKH 3PEHHS TAaKOM IMOJXOJ K OINPEICICHHUIO Ielel H3ydeHUs
MpeAMETa SIBJISETCS BIIOJHE ONPABIaHHbIM.

[maBHBIMH LIETISIMH  U3y4YeHHUs TpeaMera «XHUMHS» Ha YPOBHE CpEIHEro oOIlero
oOpa3oBanus Ha 6a30BOM YPOBHE SIBJISIOTCS:

bopMHpOBaHME CHUCTEMBl XHUMHYECKHX 3HAHUW KaK BaXHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOM KAapTUHBI MHpa, B OCHOBE KOTOPOW JiekKaT KIFOUEBbIE MOHATHUA,
(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE M TOHHMMAaHUE
CYLIHOCTH JOCTYIHBIX 000011I€eHUI MUPOBO33PEHUECKOI0 XapaKkTepa, 03HaKOMJIEHHE C UICTOPHEH UX
Pa3BUTHS U CTAHOBJICHHUS;

dbopMUpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX IO3HAHHS BEIIECTB U
XUMHUYECKUX PEaKINii, HEOOXOAUMBIX ISl TpPUOOpPETeHHs] YMEHWN OPHEHTHUPOBATHCI B MHpE
BEIIIECTB U XMMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPHUPOJIC, B IPAKTUIECCKON M MOBCETHEBHOM

JKU3HU,
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pa3BUTHE YMEHUN U CIIOCOOOB EATEIbHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHHEM TPAaBIIT 0€301TaCHOT0 0OPAIICHUS C BEIIECTBAMH.

CopepxarenbHasi XapakTepUCTHKa LIeJell M 3a/lad M3y4eHUs NpeaMeTa B MporpaMme IO
XUMHHM YTOYHEHA U CKOPPEKTHPOBAaHAa B COOTBETCTBUM C HOBBIMH IPUOPUTETAMU B CHCTEME
cpeanero obmiero obpa3oBanus. CerofHs B MPENOJaBaHUU XMMHUHU B OOJbIIEH CTENeHH OTaagTcs
MpEINOYTeHUE MPAKTUUYECKOH KOMIIOHEHTE cojepxaHus OoOydeHHs, OPHEHTUPOBAHHON Ha
MOATOTOBKY BBIMTYCKHUKA O011e00pa30oBaTesIbHOM OpraHu3alyy, BIaICIOIIero He HAOOPOM 3HAHMIA,
a (YHKIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AMM M YMEHUSMH AKTHBHOTO IIOJYYCHHS
3HaHUM U NPUMEHEHUS UX B PEAIBHOM JKU3HU Ul PELICHMs NPAKTHYECKHUX 3anad. B 3Tol cBsA3M
MIPYU U3yYEHUH IpeaMeTa « XUMUs» TOMUHUpYIOIIee 3HaUeHUe MPUOOPETaloT Takue LeIu U 3a7auH,
KaK:

ajanTanus 00yJarouuXxcsl K YCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MUpPa, (popMUpOBaHUE
MHTEJUIEKTYaJJbHO  pa3BUTONW JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHHIO, COTPYJHHYECTBY,
CaMOCTOSITEILHOMY TPHUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX >XU3HEHHBIX CUTYalUAX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHue y OOYYAIOIIMXCS KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
MMEIOLIUX YHUBEPCAJIbHOE 3HAYEHHME JJISl Pa3jIMYHbIX BHUJIOB JEATEIBHOCTH: PELIEHUS MPOOIeM,
MOMCKA, aHalnM3a W O00paboTKM WHGPOPMAIMKM, HEOOXOJUMBIX IS TPHOOPETCHHS OIBITA
NeSTeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE€ MECTO B TMO3HAHMU XMMHH, a TaKXKe JJS OLEHKU C
MO3HUIINK YKOJIOTHUECKON O€301MacHOCTH XapaKTepa BIMSHHS BEUIECTB U XUMUYECKUX MPOLIECCOB HA
OpraHM3M YeJIOBEKa U MIPUPOJIHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTEIICKTYalbHBIX U TBOPYECKHX CIOCOOHOCTEMH
o0yJaroImuxcs: CIIOCOOHOCTH CaMOCTOSITEIbHO MpPHOOpETaTh HOBBIE 3HAHUS MO XUMUU B
COOTBETCTBUM C >KM3HEHHBIMHU INOTPEOHOCTAMHU, MCIIONb30BaTh COBPEMEHHbIE MH(OPMAaLMOHHbIE
TEXHOJIOTUH JUIsl IOMCKAa M aHajdu3a y4eOHOM M Hay4YHO-TOMYJSIpHOM MH(pOpMalUd XUMHUYECKOTO
COJIepKAHUS;

(dopMHpoBaHUE U Pa3BUTHE y OOYYAIOIIMXCS aCCOLMATUBHOTO U JIOIMYECKOI'O MBILIUIECHUS,
Ha0J110/1aTeNbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPble 0OCOOEHHO HEOOXOAUMBI, B YaCTHOCTH,
IIpY IJITAHUPOBAHUU U MTPOBEJIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00ydaronmxcsi yOSKIEHHOCTH B TYMaHUCTHUECKOW HANPaBIEHHOCTH XUMUH,
e€ BaXHOH pOJIM B pELICHUM TIJI00albHBIX MpOoOJIeM palMOHAIBHOTO MPUPOAONOIL30BAHNS,
MOTIOJHEHMSI SHEPreTHUECKUX PECypcoB W COXPAHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE0OXOIMMOCTH OEpEeKHOTO OTHOILIEHUS K MPHUPOJE U CBOEMY 3/10pPOBbIO, a TaKKe MPHOOpETEHUs
OTbITa UCMOJb30BAHUS TOJTYUYEHHBIX 3HAHMW U NPUHATUS T'PAMOTHBIX PEIICHHH B CUTYaIUsX,

CBA3aHHBIX C XUMHWYCCKNMHU SABJICHUAMMU.
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Ilpu usyuenuu yyebHoco npeomema «Xumusy Ha YenyONEHHOM YpOo8He makdice, KAK Ha
VpPOBHEe OCHOBHO2O0 U CpeOHe20 0b0we2o obpazosanus (Ha 0a3080M YpoeHe), 3adauyell
NnepeoCmMeneHHol 3HAYUMOCIU AGNAemcs (QopMUposaHue OCHO8 HAYKU XUMUU Kak obracmu
COBPEMEHH020 — eCMeCMBO3HANUs, NPAKMUYECKOU OesmeNbHOCMU 4elogeka U 00HO20 U3
KOMHNOHEHMO8 MUPOBOU KYIbMypbl.

Pewenue smoii 3a0auu ua yenybnénHom ypoeHe u3zyueHusi npeomema npeonoidzaem
peanuzayuro makux yenei, Kax:

Gopmuposanue npedcmasienuil: 0 MAmMepuaIbHOM eOUHCMEe MUpa, 3aKOHOMEPHOCMAX U
NO3HABAEMOCTU ABNIEHUL NPUPOObL, O MeCme XUMUU 6 CUCeMe eCMeCmEeHHbIX HaYK U e€ eedyujell
POU 8 obecneueHuy yCmoutyue020 paseumus 4eio8euecmea. 8 peueHuu npoodiem dK0a02UUecKoll,
9HepeemuyecKoll U nuyesoli 6e30nacHoCmu, 8 pa3eumuy MeOUyUHbl, CO30AHUU HOBbIX MAMEPUANO8,
HOBbIX  UCMOYHUKO8 JHepeul, 6 obecneuyeHuu pPayuoHAIbHO20 —NPUPOOONONb308AHUS, 6
Gopmuposanuu  Mupogo33peHuss u oodwel Kyibmypsl Yenosekd, a MmMaxdce 9IKOI02UYECKU
000CHOBAHH020 OMHOULEHUsL K C80EM) 300P08bI0 U NPUPOOHOIU cpede;

0C80eHUe  cucmemvl 3HAHUL, J1eNCauux 6 OCHO8e XUMUYECKOU cocmasiiioujel
ecmecmeeHHO-HAYUHOU KAPMUHbL MUpa. (YYHOAMEeHMANbHbIX NOHAMUU, 3AKOHO8 U MeOpull XUMUU,
COBPEMEHHBIX NPEeOCMABIeHUll 0 CMPOCHUU BeujecCmed HA PA3HbIX VPOBHAX — AMOMHOM, UOHHO-
MONEKVIAPHOM, HAOMONEKYIAPHOM, O MEPMOOUHAMUYECKUX U KUHEMUYEeCKUX 3AKOHOMEPHOCMAX
NPOMeKaHUsi XUMUYECKUX peaxkyuii, O XUMUYECKOM pA8HOGeCcUU, pacmeopax U OUCHEpCHbIX
cucmemax, 006 0OWUX HAYUHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMEA,

Gopmuposanue y obyyaowuxca 0CO3HAHHO20 NOHUMAHUS 80CMPEOO0BAHHOCIU CUCTEMHbBIX
XUMUYECKUX 3HAHUL Ol OOBACHEeHUS KIouesblX uoell u npooieM COBPEMEHHOU XuMuu, Os
00bACHEeHUsT U NPOSHO3UPOBAHUS  SAGNEHULl, UMEWUX eCMeCmMBeHHO-HAYUHYI0O — NPUpooy;,
2PAMOMHO20 peuieHusi npooneM, CEA3AHHBIX C XUMuell, NPOSHO3UPOBAHUS, AHANU3A U OYEHKU C
no3uyull  IKOJNOSUYECKOU  0Oe30NacHOCmu  NOCAeOCmBUll.  OblMoBol U NPOU3BOOCMBEHHOU
OesimeNibHOCMU  4ell08eKd, CBA3AHHOU C XUMUYEeCKUM HNPOU3BOOCEOM, UCNONb308AHUEM U
nepepabomkoll geujecma;

yenyonenue npeocmasieHuli. 0  HAYYHLIX Memooax MNO3HAHUSA, Heo0XO0OUMbIX  OJis
npuobpemenus YMeHUl OpUeHmupo8amsbcs 8 Mupe eewecms U 00vbACHeHUs XUMUYeCKUX A61eHUl,
UMeWUxX Mecmo 8 npupooe, 8 NPAKMu4eckol 0essmeIbHOCMU U NOBCEOHEBHOU HCUZHIL.

B nnane peanusayuu nepeoouepeonvix B0CNUMAMENbHLIX U PA3BUBAIOUUX DYHKYUL
YenocmHou cucmemvl cpedHe2o obuje2o obpazosanus npu uzyueHuu npeomema «Xumusy Ha

VenybonéHHoMm yposHe 0cobyio akmyaibHOCMb npuobpemarom maxue yeiu u 3a0a4u, Kax:
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socnumanue yoexrcoOEHHOCmU 8 NO3HABAEMOCU SGIEeHUL NPUPOODbL, V8ANCCHUSL K NPOYeccy
meopuecmea 6 001acmu MeoPemusecKux U NPUKIAOHbIX UCCIe008AHULL 8 XUMUU, POPMUPOBAHUE
MUPOBO33PEHUSL, COOMBEMCMBYIOUE20 COBPEMEHHOMY YPOBHIO PA3ZGUMUS HAYKU,
passumue mMomusayuu K O0OVYEHUIO U NO3HAHUIO, CNOCOOHOCMEl K CAMOKOHMPONO U
CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUSl 00UjeUesl08e4ecKUX YeHHOoCmell,
passumue no3HABAMENbHbIX UHMEPeCO8, UHMELIEKMYAIbHbIX U MEOPYECKUX CROCOOHOCMEL
ooyuarowuxcs, Gopmuposanue y HUX COHAMENbHO20 OMHOUICHUS K CAMOOOPA308AHUIO U
HEenpepuleHOMY 00pPA308aAHUI0 KAK VCI08UIO YCNEUWHOU NPOHecCUOHANbHOU U 00Wecm8eHHOU
OesimeNibHOCMU, OMBENCMBEEHHO20 OMHOULEHUsL K C80eM) 300p08bl0 U NOMPeOHOCMU 8 300P0BOM
obpase HCuzHu,
Gopmuposarue ymeHull U HaABbIKO8 PA3YMHO20 NPUPOOONOIb308AHUS, PA3GUMUE IKOT0UYECKOU
KVIbMypsl, Npuodpemerue onvima ooujecmeeHHo-no1e3H0U IKOJI02ULeCKOU 0esimelIbHOCMU.
[enrn W 3amauM W3ydeHUs TMpeaMeTa «XUMUS» TMOIYYUIN TMOAPOOHYI0 METOAMYECKYIO
UHTEPIpETAIMI0 B pasnenie nporpammbl «llnaHupyemble pe3yinbTaThl OCBOCHHS IIPEAMETay,
Onmaromapst 4yemy oOecledeHO 4YETKOe NPEACTABICHHE O TOM, KaKWE 3HAHUS U YMCHHS HMEIOT

MpsAMOC OTHOLICHUC K pCajin3aliuu KOHKpCTHOfI OCIIn.

MECTO YYEBHOI'O IPEJMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucreme cpeanero obmiero oOpa3oBaHust «XuMUs», H3ydaemas Ha 6a30BOM YpOBHE, IPH3HAHA
00s13aTeNbHBIM YUEOHBIM TPEAMETOM, BXOJSIINM B COCTaB MpeIMETHOH obmactu «EcTtecTBeHHbIE
Haykuy. OO0I1ee YucIo 4acoB, PEKOMEHIOBAaHHBIX Il u3ydeHus xumuu — /0 gacoB: B 10 kimacce —
35 gacos (1 vac B Henento), B 11 kimacce — 35 yacos (1 yac B Hezelro).

VY4eOHbiii npeamer «XuUMHs» YIIIyOJIEHHOTO YPOBHSI M3y4YEHHS! BXOJHUT B COCTaB MPEIMETHOMN
obmactn «EctecTBeHHBIE Hayk». ETo n3yueHmne npeaycMOTPEHO B KJIacCax €CTECTBEHHOHAYYHOTO
npoduns, HampuMep XUMHUYECKHX, XUMHUKO-OMOJOTMUYECKHX W MEIUIIMHCKUX. B aTux Kiaccax
U3yuyeHHe JaHHOTO TpeAMeTa MpPeJyCMOTPeHO B 00béMe yueOHOM Harpy3ku He MeHee 3 U
B Heyemo. OOIee YUCIIO YacoB, PEKOMEHIOBAHHBIX ISl M3YYCHUS XHMUU Ha YIIyOJIEHHOM
ypoBHe, — 210 gacos: B 10 ximacce — 105 gaca (3 gaca B Henemo), B 11 xmacce — 105 gaca (3 waca B
HEJIEIIO).

[Tpu popmupoBannK 00pa30BaTENBHON OpraHU3alel MyIbTUIPOPIIHHOTO Y4eOHOro IaHa JIst
10 u 11 xaccoB ycraHaBIIMBaeTCs ydeOHasl Harpy3ka Imo MpeaMeTy «XuMus» st 0a30BOro ypoBHS B
oobeme 1 vac B Henemro (35 9 B rof), a yist yriTyOIEHHOTO YPOBHS CIEAYIOMIMM 00pa3oM: 1 Jac B HEeZemto
3a cyer obszatensHoi yactu OOIT COO u 2 yaca 3a cuer yact OOIT COO Ha AONOTHUTENTHHBIC
yueOHble mpenMeTsl. Takum oOpa3om, Ui O0ydaroIuxXcs, BBIOPABIIMX YIIIyONEHHOE H3YydYeHUe
XUMHH, ydeOHasi Harpy3ka ycTaHaBiuBaeTcsi Takxke 3 daca B Hexmemo (105 u B rom), sto

IMpaBOMCPHO, €CJIIM MaKCHUMaJIbHasd yqe6Has[ Harpyska HE MPEBLIIIACT MAaKCUMAJIbHO AOIMYCTHUMYIO
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y4eOHYIO HAarpy3Ky B HEJIEIO.

B TematnueckoM  MIaHUPOBAaHWM  YKa3aH pe3epB  Yy4eOHOrOo  BpEMEHH, KOTOpOe
PEKOMEHIyeTCsl ISl peaau3alui aBTOPCKHUX MOJXO0J0B MO MCIOJIB30BaHUIO Pa3HOOOpa3HBIX (HopM

OpraHu3aIy yueOHOTO Mpolecca.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA «XUMMUS»

@®I'OC ycranaBiuBaeT TpeOOBaHMs K pe3ylbTaTaM OCBOCHHS OOYYAIOLIMMHUCS IPOrpamMMm
cpeaHero oOmero o0pa3oBaHUs (JIMYHOCTHBIM, METalpeiIMEeTHbIM M IpeaMmeTHbiM). Ilomydenune
XUMHAYECKOro oOpa3oBaHusi 0a3upyercss HAa OCHOBHBIX JUJAKTHUECKUX MPHHLIUNAX OOydeHHs
(HaquOCTH, CUCTCMHOCTH, CHCTCMATUYHOCTU, HOOCTYIIHOCTH, CBA3HU TCOPUU C HpaKTHKOfI,
HarJsiIHOCTH U Jp.), Ha NPUMEHEHUU COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOIMH C Yy4eToM
MEXaHU3MOB  JIOCTMXKEHHS  BCEX  IUIAHUPYEMBIX  PE3yIbTaTOB  OCBOGHHMS  OCHOBHOM
o0pa3oBarenbHOi TporpaMMbl. HaydHO-METOIMUYECKO OCHOBOW ISl Pa3pabOTKH IIaHHPYEMBIX
pe3yabTaTOB OCBOEHHUS IIPOTPaMM CpPEIHEro o0Iero o0pa3oBaHMs SBISAETCS CHCTEMHO-

JESITENLHOCTHRIN TOAXO,.

JIMYHOCTHBIE PE3YJIbTATDBI

B coorBercTBUM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
PE3yNIbTaTOB OCBOCHHUS MpeaIMeTa «XHUMHUsS» Ha YPOBHE CpPEeIHEro oOiero oopa3oBaHusl BbIIACICHBI
CJIEIYIOIME COCTABJISIIOIIHE:

OCO3HaHUE OOYYAIOIIUMHUCA POCCHICKONW TPaKTAHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K

CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOOIIPEIEIIEHUIO;

HaJIM4YMe MOTHBALIUU K 00YUEHUIO;
[IeJICHATIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JIMYHOCTH HAa OCHOBE KJTIOUEBBIX IIEHHOCTEH

Y UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU,

TOTOBHOCTb M CIIOCOOHOCTh O0YYaIOIINXCS PYKOBOJCTBOBATHCS B CBOEH JESTENbHOCTH IIEHHOCTHO-

CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMU IIEIIOCTHON CUCTEME XUMHYECKOT0 00pa3oBaHMUs;
HaJU4he TMPaBOCO3HAHUSA JKOJOTHYECKON KYJIBTYphl W CIIOCOOHOCTH CTaBUTH IIE€IM U CTPOUTH

YKW3HECHHBIC TJIaHBI.

JIM4HOCTHBIE pPe3yabTaThl OCBOCHHS TpeaMeTa «XHUMHs JOCTUTAIOTCS B €AMHCTBE Y4eOHOU U
BOCIIUTATEIbHON  JeaTenbHOCTH OpraHu3allii B COOTBETCTBUM € T'YMaHUCTUYECKHMH,
COIMOKYJIbTYPHBIMH,  JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMA M  HJ€alaMH  POCCHUHCKOTO

rpaxa1aHCKOro O6II_[eCTBa, NOPUHATEIMU B O6HleCTBe HOpMaMKU U MpaBHUJIaMH IIOBCIACHUA,
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CTIIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOIO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00yUaIOIIHUXCSI.

JIMYHOCTHBIE PE3yIbTATHI OCBOCHHSI MTPEeaMeTa « XUMUS» OTPAXKAIT CHOPMUPOBAHHOCTH OIIBITA
MO3HABaTEeIbHON U HpaKTquCKOﬁ ACATCIIBHOCTHU 06yqa}01m/1x051 o pcajarusaliuu MNPUHATBIX B

00II[eCTBE LIEHHOCTE, B TOM YHCJIE B YaCTH:

1. I'pazknaHCcKOro BOCIIUTAHUS:

0CO3HaHMA 00YUYAIOMIMMUCS CBOUX KOHCTHUTYIIMOHHBIX IPaB M 00SI3aHHOCTEH, YBAKEHUS K 3aKOHY U
[IPaBOIOPAIKY;

IIPECTABICHNS O COLUAIbHBIX HOPMAX M NPaBUJIaX MEKINYHOCTHBIX OTHOIIECHUN B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH EATEILHOCTH MPHU CO3JaHUN YYEOHBIX IPOEKTOB, PEIICHUU
y4eOHBIX M IMO3HABATEIbHBIX 3371a4, BHIIOJHEHUH XUMHYECKUX HKCIICPUMEHTOB;

CIOCOOHOCTH TMOHUMATh U MPUHHUMAaThb MOTHBBI, HAMEPEHHUS, JOTMKY M apryMEHThl JIpYruX IpU

AHaJIM3€C pa3JIMYHbIX BU0OB yqe6H0171 JCATCIIbHOCTH,

2. [IaTpHOTHYECKOT0 BOCTIMTAHHUS:

[IEHHOCTHOTO OTHOILIEHUSI K UCTOPUYECKOMY U HAyYHOMY HACIIEJIUI0 OTE€UECTBEHHON XUMUM;

YBOKEHUS K MpOIlecCYy TBOpPYECTBA B OO0JIACTH TEOPUU M MPAKTUYECKOTO NMPHUMEHEHUS XUMHH,
OCO3HAHUSI TOTO, YTO JOCTHXKEHUS HAyKd €CThb pe3ylbTaT IJIUTEIbHBIX HAOIIOICHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpeca W IO3HABATEIbHBIX MOTHUBOB B MOJYYCHHH M TOCJIEIYIOIIEM aHamu3e hHpopmanuu o

NEPCAOBLIX TOCTHUIKCHUAX COBpeMCHHOﬁ OTEYECTBCHHOM XHUMHU,

3. lyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CHIOCOOHOCTH OLIEHMBATh CHUTYallMH, CBSI3aHHbIE C XHWMUYECKUMH SBJICHUSIMH, U TNPUHUMATh
OCO3HaHHbIE PEIIeHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHHUE U MOCTYNKH CBOMX TOBAPUIIEH C NMO3ULIMHA HPABCTBEHHBIX

" IPaBOBbLIX HOPM U OCO-3HAHUC MOCJIEICTBUI 3TUX IMOCTYIIKOB;

4. ®opMUPOBAHUSA KYJILTYPHI 310POBbSI:

MMOHUMAaHUS [IEHHOCTEH 3I0pOBOT0 M 0€30MacHOro 00pasa )KU3HU; He0OXOJUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHMUYECKOMY 3JI0POBBIO;

coOmroieHus TIpaBuiI 6€30macHOro OOpaIeHusl ¢ BEIeCTBaMu B OBITY, TTOBCEHEBHON KU3HU U B
TPYAOBOM AEATETbHOCTH;

MOHUMAaHUS [EHHOCTU TPaBUJ HHIWBUIYaTbHOTO W KOJJICKTUBHOTO 0O€30MacHOTO TMOBEICHHS B
CUTYaIUSAX, YTPOKAIOIIMX 3JOPOBBIO0 M KU3HU JIIOJIEH; OCO3HAHUS TOCIEACTBUNA U HETPUSATHS

BPEIHBIX NMPUBBIUEK (YIOTPEOICHNS aIKOTr0Jisl, HAPKOTUKOB, KYPEHHUS);
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5. TpyaoBoro BocnuTaHmsi:

KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIICIOBATEILCKOW AEATEIBHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAX JIEATEIbHOCTH;

YCTaHOBKH HA aKTHMBHOE yYaCTHE B PEUICHUH MPAKTUYECKUX 3a/1a4 COIMATBHON HANPaBIEHHOCTH (B
paMKax CBOEro Kiiacca, IIKOJIbI);

MHTEpEeCa K MPAKTUYECKOMY HM3Y4YCHHIO Mpodeccuil pa3TudHOro pojaa, B TOM YHUCIIE HA OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAHUW TI0 XUMUW;

YBOXKCHHSI K TPYLY, JIOISAM TPYyia U pe3yibTaTaM TPYAOBOH JEATEeIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHIYaTbHOW TPAcKTOPUU OOpa3oBaHus, Oymyrei
npoeCCUU U pean3aiuid COOCTBECHHBIX KH3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,

CHOCOOHOCTEH K XUMUHU, MHTEPECOB U OTPEOHOCTEM 00111eCTBa;

6. IK0/10rM4€CKOro BOCIIUTAHUSA:

HKOJIOTUYECKHU 11€7€CO00pa3HOro OTHOLIEHUS K MPHUPOJIe, KaK UCTOUYHUKY CYLIECTBOBAHMS >KU3HU
Ha 3emie;

MOHUMaHHsI TJIO0AIBHOTO XapakTepa JKOJOTHYECKUX MpoOJeM, BIMSAHUAS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHOM CPEIbl;

OCO3HaHMA HEOOXOJUMOCTH MCIIOJIB30BaHMUS JIOCTMIKEHHUH XMMHHU JUIl pEIIeHUs BOIPOCOB
PaLMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOI'O HENPUATHS JIEHUCTBHM, NMPUHOCAIIMX BpEA OKPYKAIOLIEH NPUPOJHOU Cpeae, yMEHUus
IIPOrHO3UPOBATh HEOJIArONPUATHBIE HKOJIOTHUECKUE TIOCIEACTBUS MPEANPUHUMAEMbIX JIeHCTBUN
U IIPEJOTBpallaTh UX;

HaJU4Ms Pa3BUTOrO SKOJOTUYECKOIO MBIIIIEHHUS, YKOJIOTHYECKON KYJIbTYpHl, OIIbITA AEATEIbHOCTH
JKOJIOTHUYECKOM HAIIpaBJICHHOCTH, YMEHHs pPYKOBOJCTBOBATHCS HMMH B II03HABATEJIBHOW,
KOMMYHHMKAaTUBHOW M COIMAIIBHOM MPAaKTHKE, CIIOCOOHOCTH M YMEHUSI aKTUBHO IPOTHUBOCTOSITh

uzaeosioruu xemohoouwu;

7. lleHHOCTH HAYYHOI'O IMO3HAHMSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOIIIECTBEHHON MPAKTHUKH;

MMOHUMAaHUS CTIEIM(PUKA XUMUU KaK HAyKH, OCO3HAHHS €€ poJii B (POPMUPOBAHUHU PAIIIOHAIBHOTO
Hay4YHOTO MBIIIJICHUS, CO3JJaHUM LEJIOCTHOTO IMpPEACTaBICHUS 00 OKpY’XKalolleM MHpE Kak O
€AMHCTBE MPUPOABI M YEJIOBEKa, B MO3HAHUM NIPUPOIHBIX 3aKOHOMEPHOCTEM U pEelICHUU
po0JieM COXpaHEeHHsI IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XWUMHU [UJI1 COBPEMEHHOW IMBWIM3allUUA: B €€

I'YMaHUCTHYECKON HaIpaBJIEHHOCTH U Ba)KHOW pOJIM B CO3/1aHUM HOBOM 0aszbl MaTepuaibHOU
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KYJbTYPBI, PEIICHUH TJIOOATBHBIX MPOOJIEM YCTOMYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPTeTUYECKOW, THUIIEBOM M DKOJIOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEAMIUHBI,
o0ecreueHrny yCIOBUM YCIICIITHOTO TPYa U AKOJIOTHIECKH KOM(DOPTHOM KU3HHU KaXKIOTO WiIeHa
00111ecTBa;

eCTeCTBCHHO-HaquOﬁ T'paMOTHOCTHU: IMOHMMAaHHUs CYITHOCTU MCTOJO0OB INO3HAHUS, UCIIOJIB3YyCMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IIOJIy4aeMble 3HAHUS JUIsl aHaIM3a |
OOBSCHEHHMS SIBJICHUM OKPY)KAIOIIEr0 MUPA U TPOUCXOIAIINX B HEM U3MEHEHUH; YMEHUS JIeTIaTh
OGOCHOB&HHBIG 3aKIIFOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U HUMCIOIIUXCSA OAHHBIX C HCJIBHO
MOJIYUYCHHUA NOCTOBCPHBIX BHIBOIOB,

CIIOCOOHOCTH CaMOCTOSITEJIBHO HKCIOJb30BaTh XUMHUYECKHWE 3HAHUS I pelieHus IpolsieM B
peabHBIX KU3HCHHBIX CUTYaIIHIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKON A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHUIO, K AaKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO XUMHUU B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax npodheCcCUOHATBLHOM JesITebHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yiabTaThl OCBOSHHs y4eOHOro mnpeaMera «XHMHsS» Ha YPOBHE CPEIHEro
obmero o0pa3oBaHus BKIIOYAIOT: 3HAYUMBbIE A (POPMHUPOBAHMS MUPOBO33PEHHS OOYUarOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOLICHAYYHBbIC MOHSTHS, OTPAXKAIOIINE IEIOCTHOCTh
Hay4YHOH KapTHHbI MHUpa U cle-IM(UKY METOJOB IO3HAaHUS, UCIOJIb3YeMbIX B €CTECTBEHHBIX
Haykax (Marepusi, BEILECTBO, SHEpPrHs, SBJICHUE, MpPOLecC, CUCTeMa, HayyHbIH (AKT, MPUHIIMII,
TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, UCCIIEI0BAHNE, HAONIOICHHE, U3MEPEHHE, YIKCIIEPUMEHT
U JIp.); YHUBEpCalIbHble yueOHble JIeHCcTBUS (TI03HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIE),
obecnieunBaronue GpopmMupoBaHue (QYHKIMOHAJIBHOW IPaMOTHOCTU M COLMAIBHOM KOMIIETEHIIMU
o0ydJaromuxcs; CIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BaTh OCBOCHHbBIE MEXINUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMSI U YHHUBEpcajbHble Y4YeOHble JEHCTBUS B IO3HABATEIbHON U
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHble  pe3ynbTaThl  OTPAXKAlOT  OBJIAJCHHE  YHUBEPCAIbHBIMH  y4eOHBIMHU
II03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU J1€HCTBUSMHU.

Osnaoenue yrueepcaibHbimu yueﬂnbmu NO3HAGAMEIbHBIMU OCIUCMEUAMU:

1. Ba3oBbIMH JOrHYeCKUMHU JeHCTBUAMMU:
CaMOCTOSITENTLHO (POPMYTUPOBATH M aKTYaTH3UPOBAThH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;
OHpeHeHHTB neian AeATCIbHOCTHU, 3aJaBast napaMeTpLI %1 KpI/ITepI/II/I X NOCTUIXXCHUSA, COOTHOCHUTH

PE3YIBTATHI ACATCIIBHOCTH C IMIOCTABJICHHBIMU LCIIAMU,
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HCII0JIB30BaTh MPU OCBOECHHUH 3HAHUU MPUEMBI JJOTUYECKOTO MBIIUIEHUS — BBIIEIATh XapaKTepHbIE
MPU3HAKK TIOHATUHA M YCTAaHaBIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOILIUE
MOHSTHS 1151 OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SABJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BELIECTB U XUMHUECKUX PEaKIIHA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBS3U MEK/Y N3Y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHBIC, NEAYKTUBHbIC, MO AHAJOTUU), BBISBIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBIICHUAX, (OPMYITUPOBATH BBHIBOABI U
3aKJIFOUYEHNUS;

IIPUMEHSTHh B MPOLIECCE MO3HAHMS UCIIOJIb3YEMbIE B XMMUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIU,
MpeoOpa3oBbIBaTh MOJEIbHBIE MPEACTABICHUS — XUMUYECKHI 3HAaK (CHMBOJI) 3JIEMEHTa,
xumuueckas (opmyna, ypaBHEHHE XHMHUYECKOM peakluuu — TpU pPelIeHUU Y4eOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3ajay, IPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS

IJI BBISIBJICHUA XaPAKTCPHBIX ITPU3HAKOB U3YUACMbIX BECIICCTB U XUMHUYCCKUX peaKuHﬁ;

2. Ba3oBbIMH HCCII€I0BATEIBLCKUME TeCTBUSMH:

BJIaACTb OCHOBAMHU METOJ0B HAYUYHOT'O IMO3HAHHWA BEIICCTB U XUMHUYCCKUX peaKHHfI;

(bopMyIHpOBaTH LENH M 3a7a4dl UCCIIEJIOBAHMS, MCIIOJIB30BaTh MOCTABJICHHBIE U CAMOCTOSTEIBHO
cOopMyJIMpOBaHHBIC BONPOCHI B KA4eCTBE WHCTPYMEHTA TIO3HAHUS W  OCHOBBI JIJIS
(hopMHPOBaHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

BJIaACTH HaBbIKaMU CaMOCTOATCIIBHOT'O IJIaHUPOBAHUA n IMPOBCACHHUA YYCHHUUCCKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOJIOAATh 332 XOJOM IPOIlecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3yiabTar, (GOpPMyJIUpPOBaTh OOOOIIECHHUS W BBIBOJBI OTHOCHTEIBHO
JTOCTOBEPHOCTH PE3YJIBTATOB HMCCIIEIOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O TMPOJIEIaHHON
pabore;

MpUOOpPETaTh OMBIT YYEHWYECKOM HCCIEA0BATENbCKOM M MPOEKTHOM JAEATENbHOCTH, IPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENILHOMY TOWCKY METOJOB PEIHICHHS MPaKTHYECKHX

3aa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA;

3. PaboToii ¢ uHpopmanueii:

OpPMEHTUPOBATbCSI B PA3IMUHBIX HCTOYHMKAX HMH(opMaruu (HaydHO-TIOMYJIsSIpHAs JUTeparypa
XUMHUYECKOTO COJIepKaHUs, CIPaBOYHBIE MOcoOus, pecypchl HMHTepHeTa), aHaIU3UpPOBATH
nHGOPMALIMIO PA3NIUYHBIX BHUAOB M (OpPM TNPEICTABICHUS, KPUTUYECKH OLEHUBATh €€
JOCTOBEPHOCTH U HETIPOTUBOPEUYUBOCTH;

(bopMyIHMpOBaThH 3aMPOCHl U MPUMEHSATH pa3IMYHbIE METO/bI MPU MOUCKE M 0TOOpe MH(pOpMAaIUH,
HeO6XOHHMOﬁ JUIS BBIIIOJTHEHU A y‘—Ie6HLIX 3a1a4 onpenenéHHoro THIIA,

MpUOOpEeTaTh  OMBIT HCIONb30BaHUS  HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH H

18



Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMpaTh ONTUMAIBHYIO (pOopMy NpeAcTaBieHUsT HHPopMaIu (CXeMbl, rpaduKH,
JUarpaMMbl, TaOJIUIIBI, PUCYHKH U T. 11.);

UCTOJIb30BAaTh HAY4YHBIN S3bIK B KA4eCTBE CPEICTBAa MpHU padoTe ¢ XUMHUYECKOW HH(OpMAaIHen:
IPUMEHATh MEXIIPEIMETHbIE ((PU3UUYECKUEe U MAaTeMaTHYeCKUE) 3HAKU M CUMBOJBI, (HOPMYIIBL,
a00peBHaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJIATHOCTH.

Osnadenue yHuepcatbHbIMu KOMMYHUKAMUBHOIMU OCHCGUAMU:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TEMBl B XOJ€ JAUANOra W/WIM JUCKYCCHUH,
BBICKa3blBaTh HJ€H, (OPMYIUPOBATh CBOU IPEIUIOKEHUS OTHOCUTEIbHO BBIINOJIHEHMS
IIPEUI0KEHHOH 3a/1a4H;

BBICTYNIaTh C TMpe3eHTAaluedl pe3yabTaToB IIO3HABATEIBHOW  JESITENBHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIIPH BBIIOJHEHHH XHUMHYECKOTO
HKCHEPUMEHTa, NPAKTUYECKOM paboThl MO HCCIICAOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekra U (OpMyJIHpOBaTh BBIBOJBI IO pe3yibTaTaM HpPOBEIEHHBIX
WCCIICIOBAHHH ITyTEM COTIIACOBAHMSI MTO3UIIHIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHHSIMH.
Osnaodenue yHugepcatbHolMu pPe2yiamueHbIMU 0eiUCmEUAMU:

CaMOCTOSITEJILHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO [103HABATEIbHYIO JIE€ATEIbHOCTb, ONpEaeIiss
e€ LleIM U 33Ja4d, KOHTPOJIMPOBATh U 110 Mepe HEOOXO0AUMOCTH KOPPEKTUPOBATh MpeAaracMblit
QITOPUTM JICHCTBUI TIPH BBINOJHEHHH YYEOHBIX M HCCIICAOBATENBCKUX 331ad, BBIOMPATh
Haunboee 3pPEeKTUBHBIN cITOCOO WX pelIeHus C YIETOM MOJTyYEHHs] HOBBIX 3HAHUH O BEIIECTBAX
U XUMHYECKUX PEAKIIUsX;

OCYIICCTBJIAATE CAMOKOHTPOJIb CBOEH AeATeIbHOCTH HA OCHOBE CaMOaHaIn3a U CaMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATBHI

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOTPAMMEBI CPEIHEr0 O0IIero o0pa3oBaHus MO XMMHUU Ha
0a30BOM ypOBHE OpPHUEHTHPOBAHBI Ha OOECIeYeHHEe MPEUMYIIECTBEHHO O00Ie00pa3oBaTebHON U
OOIIEKYIbTYpHON TOATOTOBKU oOOywaromuxcs. OHU BKIIOYAIOT: crienuduueckue s y4eOHOro
npenMeTa «XUMUsD HaydHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBHI 10 OCBOSHUIO, HHTEPIPETAIIUU
U MpeoO0pa3oBaHUIO 3HAHUHN, BUJBI IEATEIHHOCTH MO MOTYyYEHHIO HOBOTO 3HAHUS U MPUMEHEHHUIO
3HaHUH B Pa3IUYHBIX y‘~I€6HI>IX N pCAJIbHBIX JXKU3HCHHBIX CUTyallusAX, CBA3aHHBIX C XUMHEH.

B mporpamMme 1o XuMHH IMPECAMETHBIC PE3YJIbTAThbl MPEACTABIICHBI IO I'0JJaM M3YUYCHHS KaK Ha

0a30BOM, TaK W Ha yeny61énHoM YPOBHSIX (BBIACICHO KYPCUBOM).
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B 10 k1acce npeaMeTHbIe pe3yJbTaThl 0CBOeHUS Kypca «Opranndeckasi XuMHUs» OTPaKaIOT:

1)

2)

3)

4)

5)

cghopmuposanHocms npedcmasieHuti: 0 XUMUYECKON COCTaBISAIONICH €CTeCTBEHHOHAYYHOM
KapTUHBI MUPA, POJIU XMMHUU B MO3HAHUU SIBJICHUN MPHUPOAbI, B GOPMUPOBAHUN MBIIIICHUS U
KyJIbTYpBl JINYHOCTH, €€ (YHKIIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOIWUMOW MJIsi peIIeHUs
NPAaKTUYECKUX 337a4 M SKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MPUPOAHON Cpelie;

61a0eHue CUCTEMOl XMMUYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE MOHSITHS
(XMMHUYECKUI 3JIEMEHT, aToOM, DSJEKTPOHHAs O000J0YKa aToMa, MOJIEKyJa, BaJIEHTHOCTD,
AIIEKTPOOTPHUIIATEIILHOCT, XHUMHUYECKasi CBs3b, CTPYKTypHas ¢(opmyna (pa3BépHyTas u
COKpaméHHasl), MOJb, MOJSpHas Macca, MOJSIPHBI O00BEM, YIVIEPOJIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TpyNNa, paauKal, U30MEpHs, U30MEpPbI, TOMOJIOIMYECKUN pAll, TOMOJOTH,
YTIIEBOJAOPObI, KUCIOPOJA- U a30TCOJEPKAILUE COCIUHEHNS, MOHOMED, ITOJIUMED, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHMS); TEOPUUM U 3aKOHBl (TE€OpUs CTPOEHUS
oprannueckux BemecTB A. M. bytiepoBa, 3akoH CcOXpaHEHHMs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SA3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHUs, JEXKAllUe B
OCHOBE MOHMMAaHUSI MPUYMHHOCTH M CHCTEMHOCTH XWMHYECKUX SIBICHHH, (HaKTOIOTHYECKUE
CBEJICHUSI O CBOMCTBAax, COCTaBe, IMOJYYCHHH M OE30IMacCHOM HCIIOJIIb30BAaHUH BAaKHEHIINX
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTHUUECKOH 1EATEIbHOCTH YEJIOBEKa;

chopmuposaHHoCmy yMeHUll 8blA61AMb XapaKTepHbIE MPU3HAKU TMOHATUH, yCTaHABIMBATh UX
B3aUMOCBS3b, UCNOIb3064Mb COOTBETCTBYIOIINE MOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUS U
MIPEBPAILLCHUI OPTaHUYECKUX COCIUHECHUM;

chopmMupo8aHHOCmMb YMeHUll UCHONb306aMb XUMHUYECKYI0 CHUMBOIUKY I COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (hopMysT OpraHMYECKUX BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKLUN; U320MaAIueams MOJIEIN MOJIEKYJI OPTaHUYECKUX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS,;

cpopmuposannocmes yMeHull yCmaHasiueams TPUHAIEKHOCTh HM3YYEHHBIX OpraHMYEeCKHX
BEIIECTB [0 HUX COCTaBYy M CTPOEHHUIO K OIpeNeN€HHOMY Kiaccy/Tpylie COeIUHEHUN
(YyrnmeBomopobl, KHCIOPOA- M  A30TCOAEpIKAIIME COEAUHEHMS, BBICOKOMOJIEKYIISPHBIE
COEIMHEHUS); daéamb UM Ha3zBaHMs Mo cuctematuueckoil HomeHkiaatype (IUPAC), a Takxe
NPUBOANUTH TPUBHAJIbHBIE HAa3BaHUS OTIENBHBIX OPraHWYECKUX BELIECTB (3TUJIEH, NMPOIUJIEH,
alleTUIeH, STWIEHIJHMKOJb, TIULIEPHH, (eHols, (GopMalbaerui, ameTalblIeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIO0Ta, OJIEMHOBAsI KUCIIOTAa, CTEApUHOBAs KHUCIIOTA, TIII0K03a, (PYKTO3a,

KpaxmMa, eJITI0103a, TIUIHUH);

20



6) cgopmuposannocme ymenus onpedensimv BUAbBI XUMHYECKOH CBS3M B OPraHHUYECKHX

7)

8)

9)

10

11

N—r

N—r

coeIMHEHUSX (OAMHAPHBIE U KpATHBIE), KOBANEHMHAS U UOHHAA C6:3b, O- U p-C6:3U,
B000POOHAsL C6513b);

cpopmuposannocmes  yMeHus NOOMEEPHCOAMb HA  KOHKPEMHbIX NpUMepax XxXapaxmep
3a8UCUMOCMU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEHUNl OM KPpAmMHOCMU U Muna
KOBANEHMHOU C8A3U (0- U T-CE53UL), B3AUMHO20 GNUAHUSL AMOMOS U 2PYNN AMOMO8 8 MONEKVIAX,
chopmupo8aHHocmy  yMeHUs NpUMeHsAmsb TIOJOXKEHUS TEOpUU CTPOCHUS OPraHHYECKUX
BemecTB A. M. BytiiepoBa 1t 00BsICHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

chopmupo8aHHoOCmy yMEHUU XapaKmepu3oeams COCTaB, CTpOeHUE, PU3NYEeCKre U XUMUYECKUE
CBOICTBA TUIMUYHBIX MPEJICTABUTENCH DPA3IMYHBIX KJIACCOB OPraHWYECKUX BeUIeCTB (MeETaH,
9TaH, JTWJICH, MPOMWIIEH, aleTwieH, OyramueH-1,3, metwiOyramuen-1,3, OeH30/1, METaHOII,
3TAHOJI, STWJICHTIINKOIb, TIMIEPUH, (HDEHO, alleTaabAeTH]l, MypaBbUHAsl U YKCYCHAsk KUCIOTHI,
[JII0K03a, Kpaxmall, IeJUTI0JI03a, aMHUHOYKCYCHAs KHCIIOTA); WLIHOCMPUPO8ams TeHETUUECKYIO
CBSI3b MEX/y HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCIIOIb30BaHHEM
CTPYKTYPHBIX (OPMYII;

copmMuposaHHOCmsb yMEHU Xapakmepuzo8ams cocmas, CmpoeHue, usuieckue u Xumuieckue
ce0licmBa MUNUYHLIX npedcmasumeliell pasiuyHbIX KIACCO8 OP2AHUYECKUX 8euyecma: aIKAHOS,
YUKNIOANIKAHO8, ANIKEHO8, AIKAOUEHO8, AIKUHO8, apOMAMUYECKUX Y2l1e8000p0008, CHUPMOS,
anvb0e2udos, KemoHO8, KAPOOHOBLIX KUCIOM, HNPOCMBIX U CILONACHBIX IPUpPo8, HCUPOs,
HUMPOCOCOUHEHUNl U  AMUHO8, AMUHOKUCIIOM, OelK08, yene80008 (MOHO-, Ou- U
HOAUCAXAPUOO08);  ULTIOCMPUPOBAMb  2EHEMUUECKYI0  C8A3b  MeHCOy HUMU  VPABHEHUAMU
COOMBEMCMBYIOWUX XUMULECKUX PeaKyull C UCNOIb308AHUEM CMPYKMYPHLIX PopmyT,
chopmMupo8anHocms yMeHUs Xapakmepus08ams UCTOUHUKU YTIIEBOJIOPOAHOIO ChIpbs (HE(Th,
IPUPOJIHBIN Ta3, Yyroib), coco0bl X MepepadOTKU M MPAKTUYECKOe MPUMEHEHUE MPOTYKTOB
nepepadoTKH;

chopmuposanHocms yMeHuti npoooums BBIYUCICHUS 10 XUMUYECKHUM ypaBHEHUSAM (Macchl,
00BbEMa, KOJIMYECTBAa HMCXOTHOTO BEIIECTBA MJIM TPOIYKTa PEaKIWHW MO W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 HCXOHBIX BEIIECTB HITH IMPOJYKTOB PEAKIIIH);
cpopmuposannocme ymenuil 61adems CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/aX HAyYHOI'O
NO3HAHUS, HUCMONb3YEeMbIX B XUMHUU TPH HM3Yy4EHUH BELIECTB M XHUMHUYECKUX SIBJICHUHN
(HaOmoJieHne, W3MEpEeHHe, OKCIEPUMEHT, MOJCIHPOBAHUE), UCHOIb306AMb CUCTEMHBIE
XUMHYECKHE 3HAHUS Ui TIPUHSATHS PEHICHWH B KOHKPETHBIX JKMU3HEHHBIX CHTYaIUsX,

CBA3aHHBIX C BCIICCTBAMHU U UX ITPUMCHCHUCM;,
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chopmupo8anHocms 61A0eHUs CUCMEMOU 3HAHULL O eCNeCmEeHHOHAYYHbIX Memooax NO3HAHUs
— HabarOeHuu, usmepeHul, MOOeIUPOBaAHUU, IKCNepUMenme (PeailbHoM U MbICIeHHOM) U
VMeHUs NPUMEHAMb MU SHAHUSL

copmMupo8anHoCcmes YMeHUsi NPUMEHAMb OCHOBHbIE ONePayuu MblCIUMENbHOU 0eamelbHOCU
— aHanu3 U Ccummes, cpasHeHue, 0000WEHUe, CUCNEMAMU3AYUIO, BblasleHue NPULUHHO-
C1e0CMBEHHbIX c853eli — 05 U3YYeHUsl CBOLICIE 8eUleCE U XUMUYECKUX PeaKyull,

12) chopmuposannocme ymenuil cobnrooams npasuia TOJIB30BAHHS XHMHUCCKOW IMOCYAOH H
71a00paTOpHBIM 00OPYJIOBAHUEM, a TAK)KE MPaBHIa OOpAIEHHsI C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIMSIMH IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB;

13) chopmuposannocmey  ymenuili nAAHUPOBAMb W GbINOAHAMbG XUMHYECKHH IKCIIEPUMEHT

(mpeBpallleHus: OPraHUYECKUX BEILIECTB MPU HATPEBAHUM, TOTyYCHHE STHUJICHA U U3yYCHHE €ro
CBOWCTB, KAueCTBEHHBIC pEAKLIWW OPraHMYECKUX BEIIECTB, JEHATypauusi OeNKOB mpu
HarpeBaHWU, [[BETHBIC PEAKLIUU OCJIKOB) B COOTBETCTBUHU C MPABUIIAMHU TEXHUKU 0€301MaCHOCTH
pu OOpallleHUH C BEIIECTBAMU U J1a00paTOPHBIM 000PYIOBAHUEM, NPeOCmAsIsAmb Pe3yIbTaThl
XUMHYECKOTO JKCIEepUMEHTa B (OopMe 3aliCH ypaBHEHUN COOTBETCTBYIOLIUX pEaKIHUi U
@opmynuposeams BHIBOJIBI HA OCHOBE 3THUX PE3YIbTATOB;
CcOpMUPOBAHHOCb  YMEHULL: CaAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUL
9KCNepumMeHm (noiydeHue u U3yYyeHue CEOLUCME OpP2AHUYECKUX 6Beujecms, KauecmeeHHbvle
peaxkyuu yeneso00p0008 pa3iuiHblX KIACCO8 U KUCIOPOOCOOEPAHCAUUX OPSAHUYECKUX 8eUleCnE,
peutenue IKCNepuUMEeHmMAanibHblX 3a0a4y N0 PACHO3HABAHUIO OP2AHUYECKUX eeujecms) ¢
cobniodenuem npasun  Oe30nacHo2o0  obpawjeHus ¢ Gewjecmeamu U - 1aO0paAMmopHbIM
obopyoosanuem, opmyruposams yeiv UCCIe008aHUs, NPeOCMAasiamb 8 PAa3IuUiHOU (opme
pe3yibmamul IKCHEPUMEHMA, AHATUZUPOBAMb U OYEHUBAMb UX 00CIOBEPHOCHIb;

14) chopmuposannocmey  yMeHUli Kpumu4ecku aHAIu3Uposams XUMHUYECKYI HWH(opMaIuio,
MoJIy4aemMyro u3 pas3Hbix uctounukos (CMU, Unatepuer u ap.);

copmMuUpoBaHHOCMb  YMEHUll:  OCYWeCmenams  YeleHANnPAIeHHblll  NOUCK — XUMUYeCKOU
uHgopmayuu 8 pasiuUYHLIX UCMOYHUKAX (HayuHas u yueOHo-nHayuuas aumepamypa, CMU,
Humepuem u 0p.), Kpumuuecku anaiuzupo8ams XuMuiecKkyo ungopmayuio, nepepabamuléams
€€ U UCNOIb3068aMb 6 COOMBEMCMBUU C NOCMABIIEHHOU YYeOHOU 3a0ayell

15) cpopmuposannocme ymenuil cobarodams npasuia SKOIOTHISCKH LEIecO00pa3HOro MOBEACHHS
B OBITY U TPYAOBOM JEATENHOCTU B LIEISIX COXPAaHEHHsI CBOETO 37I0POBbS U OKPYKAOLICH
NIPUPOHOMN CPEIbl; 0CO3HABANMb OTIACHOCTH BO3/ICHCTBHS HA )KUBBIE OPTaHU3MBI OTIPEIeTIEHHBIX
OpraHMYECKHUX BEIIEeCTB, MOHMMas cmbica mnokaszarens [IJIK (mpenenbHON momycTuMoit
KOHIIGHTPALlUM), NOACHAMb Ha TMPHUMEpax CHOCOObl YMEHBIIEHHS M TpPeJOTBpaIlleHHs HX

BpPCAHOTO BO3JICHCTBUSA Ha OpTraHu3M 4YCJIOBCKA,
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anaiusupoeams 1/;€JZ6COO6pCl3HOCWlb NPpUMEHEHUA OpecarHu4ecKux geujecme 6

npombsliUleHHoOCmuU u 6 6bzmy C MOYKU 3pEeHUSL COONMHOULEHUA PUCK-NOJIb3A

16) i 0OyyaroImuXxcsi ¢ OrPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3[IOPOBBS: YMEHHE MPUMEHSTh 3HAHUS

00 OCHOBHBIX AOCTYIIHBIX METOJaX IMO3HAHHWA BCIICCTB U XUMHWYCCKUX HBHGHHﬁ;

17) nnst cienbiX W Ca0OBUISIIMX OOYYArOIIUXCS: YMEHHE HCIOJIb30BaTh pPElbe(HO TOUCUHYIO

cucreMy o6o3Hauenuid JI. bpaiins mis 3anvcu XuMudeckux Gopmy.

B 11 kiacce npeaMeTHbie pe3y/bTaThl 0CBOeHHA Kypca «O01mas 1 HeopraHuyeckass XUMHD)

OTPaXKalT.

1)

2)

chopmuposanHocms npeocmagienuti: 0 XUMUYECKONW COCTaBISIONIEH €CTeCTBEHHO-HAYYHON
KapTUHBl MUpa, POJIM XUMHUHU B [TO3HAHUM SIBICHUM MPUPOJbI, B (POPMUPOBAHUU MBIIIJICHUS
U KyJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIAMMOW Il pPEUICHHS
NPAaKTUYECKUX 3324 M SKOJIOTUYECKH OOOCHOBAaHHOTO OTHOUICHHSI K CBOEMY 3J0POBBIO U
MIPUPOJTHON cpene;

é1a0eHue CUCTEeMOM XMMUYECKMX 3HAHM, KOTOpas BKJIIOYAET: OCHOBOIMOJATaIOUINe MOHSATHS
(XMMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, d-3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIAPHBIA O00BEM, BAIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCICHHUS,
XUMHYECKasi CBs3b (KOBaJIEHTHAs, MOHHAs, METaJUIM4ecKasi, BOAOPOJHAs), KpUCTAJUITMUYECKas
pemérka, TUIbl XMMHUYECKUX  PEaKUuid, pacTBOpP,  IAIEKTPOJIUTHL,  HEIIEKTPOIUTHI,
AJIEKTPOJIUTHYECKAsT JTUCCOLMAIMS, OKHUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHYECKOH
peakuuy, XHMHUYECKOE paBHOBECHE; TEOPUM M 3aKOHBl (TEOPHUS 3JIEKTPOIMTUYECKOU
auccoumanuu, nepuognueckuil 3akon 1. . MenneneeBa, 3aKOH COXpaHEHHs] MAcChl BEILIECTB,
3aKOH COXPaHEHHs U TMPEBPALICHHS] SHEPTUU MPU XUMHYECKUX DPEAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUI SI3BIK XMMHH, MHPOBO33PEHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBJICHUH, ()aKTOJIOTHYECKUE CBEJIEHUSI O CBOMCTBAX,
cocTaBe, MOJTYYeHUU M 0€30MacCHOM HCIOJIb30BAHUU BKHEHIIIMX HEOPraHMYECKUX BEIIECTB B
OBITY U MPAKTUYECKON AITEIHLHOCTH YEIOBEKa;

coepemeHnble npedCmasieHusi 0 CIMpOeHUlU 8eujecmea Ha amoMHOM, UOHHO-MONEKYIAPHOM U
HAOMONIEKYIAPHOM — YPOBHAX;,  NpPeOCMmAasleHusi O  MeXAHU3IMAax XUMUYeCKux  peaxyutl,
MEePMOOUHAMUYECKUX U KUHEMUYeCKUX 3aKOHOMEPHOCMAX UX NPOMEKAHUs, O XUMUYeCKOM
PasHoseculU, pacmeopax u OUCNEPCHbIX CUCMeMax, (akmonocuieckue cedeHus o0 C80UCMaax,
cocmase, NOxyYeHUuU U 6e30NACHOM UCNONIL30BAHUU BANCHEUIUUUX HEOPSAHUYECKUX Geuecms 8
ObIMYy U NPaAKMu4eckou OesmenbHOCmU YeloseKd, OOWUX HAYYHbIX NPUHYUNAX XUMUYECKO20

npou3800cmaea,
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3)

4)

5)

6)

7)

8)

chopmuposanHocms yMeHUll 8blA6IAMb XapaKTepHble MPU3HAKU TOHATUHN, YCMAHABIUBAMb UX
B3aUMOCBSI3b, UCNHO/Ib306aMb COOTBETCTBYIOIIME MOHATUS IPH OMNHCAHUM HEOPTaHUYECKUX
BEILIECTB U UX MPEBPAILICHUH;

chopmupoeanHocms  yMeHull  UCNONb306aMb XUMUYECKYI0 CHMBOJIUKY JJISI COCTaBJICHHUS
dbopMyn BEHIECTB W YPaBHCHUH XUMHYECKUX PEAKIIHA, CHUCTEMaTHYEeCKYl0 HOMEHKIATYpPY
(IUPAC) w TpuBHanbHBIC Ha3BaHUS OTICIBHBIX HEOPraHWYECKUX BeEIIeCTB (yrapHblid Tas,
YIJIEKUCIIBIN ra3, aMMHUaK, raiméHasi U3BeCTb, HeranéHas u3BecThb, MUThEBask COJA, MUPUT U JIP.);
cpopmuposannocmes ymeHull onpedenams BAIEHTHOCTb W CTENEHb OKUCICHHS XMMHUYECKHX
AJIEMEHTOB B COEIMHEHHUSX PA3JIMYHOTO COCTaBa; BHUJ XUMHUYECKOM CBs3U (KOBAJICHTHas,
MOHHAs, METAJUIMYecKas, BOJOPOJHAs) B COEIWHEHUSX; THUI KPUCTAJUIMYECKON peIETKH
KOHKPETHOI'O BELIECTBa (aTOMHasl, MOJIEKYJISIpHAs, HOHHAsI, METAJNIMYEeCKas ); XapakTep Cpe/ibl B
BOJIHBIX PaCTBOPAX HEOPraHUYECKUX COCIUHECHHUI;

cpopmuposanHocmo ymenus 00bACHAMb 3A8UCUMOCTb CEOUICME 8euecms Om 8U0d XUMUYECKOT
CBA3U U MUNA KPUCMALIUYECKOU PeuémKly, 0OMeHHbl U OOHOPHO-AKYENMOPHbIL MeXaHU3Mbl
00pazo6anus KOBAIEHMHOLU C85A3U;

chopmuposanHocms yMeHul yCmanaeiueams MPUHAIIIEHKHOCTh HEOPIraHUUECKUX BEIIECTB 110
UX COCTaBY K ONPEICIEHHOMY KJIacCy/TpyIIe COSIMHEHUH (IIPOCThIE BEIIEeCTBAa — METAJUIbI U
HEMETaJlTbl, OKCHUJIbI, OCHOBAHHUs, KUCIOTHI, aM(POTEPHbIC THAPOKCHUIBI, COJH);
chopmupo8anHOCmMb YMEHU.: KIACCUDUYUPOBAMb: HeOp2aHU1ecKUue 8eujecmsd no ux cocmasgy,
Xumuyeckue peaxyuu no paziudHblM NPUSHAKAM (YUCTY U COCMABY peazupyloujux eeujecms,
Menio8omy 3¢ghekmy peaxkyuu, usMeHeHUur0 cmeneHell OKUCIEHUs INeMEHMO8, 00pamumMocmu,
yuacmuio Kamaiuzamopa u m.n.); CamocmosmenbHO 8bl0Upams OCHOBAHUS U Kpumepuu O
KAACCUDUKAYUU U3YUACMBIX eULeCTNE U XUMUYECKUX PeaKyull,

cghopmuposanHocms ymeHull packpvléams CMBICT Tiepuoaudeckoro 3akona . . MenneneeBa
U JEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOUIYIO, OOBSICHUTEIbHYIO W MPOTHOCTHYECKYIO
byHKIUY;

chopmMupo8aHHOCmy YMeHULl Xapakmepuszoeams dIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
anemeHToB 1—4 mnepuonoB Ilepumomuueckoir cuctembl xumuuyeckux osiementoB . U.
MeHieneeBa, HUCMONB3ys TMOHATHS «S-, P-, O-3I€KTPOHHBIC OPOUTATH», «IHEPIETHUYCCKHE
YPOBHUY»; 00BACHAMb 3aKOHOMEPHOCTH W3MEHEHHUS CBONCTB XHMHUYECKUX DJIEMEHTOB U HUX
COeIMHEHUH Mo mnepuoaaMm W rpymnmnaMm llepuoanueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB
. . Menneneena;

«OCHOBHOE U  B030VHCOEHHOEe  JdHepeemuyecKue  COCMOSAHUS — amomay»,  OOBACHAMb

3AKOHOMEPHOCMU USMEHEHUA CBOLICMB XUMUUECKUX DJIEMEHMO8 U UX COCOUHEHUL NO nepuo@aM
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9)

u epynnam Ilepuoouueckoui cucmemol /| U Menoeneesa, éanieHmuvle 803MOICHOCIU AMOMOB
91eMEeHMO8 HA OCHO8E CIMPOEHUsL UX DTIeKIMPOHHBIX 000104eK

chopmuposannocms ymenui xapakmepuzoeéams (onucviéams) 00IINE XUMUICSCKHUE CBOWUCTBA
HEOPraHMYECKUX  BEHIECTB  PA3IMYHBIX  KIACCOB,  noOmMeepy#coams  CyIIeCTBOBAHUE
TEHETUYECKON CBSI3M MEXJYy HEOPraHMYeCKMMM BEIeCTBAMH C TOMOIIbIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

chopmMupoBaHHOCMb YMEHUA PACKPbIBamb CYWHOCMb. OKUCIUMENbHO-80CCMAHOBUMEbHBIX
Ppeakyuti nOCpeoCmeoM COCMABNIeHUs INEKMPOHHO20 OANAHCA IMUX PeaKyull, peakyuti UOHHO
20 0OMeHa Nymém cOCMAGLeHUs UX NOJHbIX U COKPAWEHHBIX UOHHBIX YPAGHEHUl, DeaxKyutl
2UOpONU3A; peakyuli KOMIIeKcooopazosanus (Ha npumepe 2UOPOKCOKOMNIEKCO8 UYUHKA U

ANMIOMUHUSA);

10) chopmuposannocms  ymenus Kraccuuyuposams XUMUYECKUE PEAKIHH I10 Pa3IUYHBIM

npu3HakaM (YHCIy M COCTaBy pEardpyrolldX BEIIECTB, TEIUIOBOMY 3(PQeKTy peakuuu,

W3MEHEHHMIO CTCIICHEH OKUCICHUS 3JICMCHTOB, O6paTI/IMOCTI/I peaKknuu, y4aCTHUrO KaTaJ'II/ISaTOpa);

11) chopmuposannocms ymenuii cocmasiisimes ypaBHEHUS! PEAKIMi PAa3IMYHBIX THIIOB; IOJHBIC

COKpaIlEHHbIE YpaBHEHUS PEaKLUi MOHHOIO OOMEHA, YYUTHIBAsl YCIOBUS, NPU KOTOPBIX ITH

pEaKUHUH UAYT 10 KOHIIA;

12) chopmuposannocme ymenuii npo6oOums peaklnu, MOATBEPKIAIONINE KaYECTBEHHBIH COCTaB

Ppa3INIHbIX HCOPIraHNMYCCKUX BCIICCTB, pacnosnaeantv OIIBITHBIM HYTGM HOHBI,

IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTaHMYECKUX BEILECTB;

13) chopmuposannocmsy  ymenuil packpvléams CYyIIHOCTh OKHCIHMTEILHO-BOCCTAHOBUTEIBHBIX

peaKHI/Iﬁ MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OanaHca 3THUX peaKHHﬁ;

14) chopmuposannocme ymeHuti 06vACHAMb 3aBUCUMOCTh CKOPOCTH XMMHYECKOW DPEaKIUU OT

pa3nuuHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3aeiictBus (mpunnun Jle [larense);

chopmupo8aHHocms yMeHUs 00bACHAMb 3AKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX peakyuti ¢
VUEMOM UX DHEeP2emudecKux XapakKmepucmux, Xapakmep UMeHeHUs CKOPOCMU XUMUYECKOU
peakyuu 6 3A8UCUMOCMU OM  PA3IUYHbLIX (PAKmopos, a maxdxice Xapakmep cmeujeHus

XUMUYECKO20 PABHOBECUS NOO GNUAHUEM BHewHUX 8o30elicmeutl (npunyun Jle [llamenve),

15) chopmuposannocme ymenuil xapakmepuzosams XUMHYECKHE TPOIIECCHI, JISKALIHE B OCHOBE

INPOMBIIIJICHHOTO TMOJYYEeHUs CEPHOM KHUCIIOTHI, aMMHaka, a Takke C()OPMHUPOBAHHOCTh
Ipe/CTaBICHUH 00 OOIIMX HAyYHBIX MPHUHIMIIAX U HKOJIOTUYECKUX MpoOiieMax XHUMHUYECKOIO
MIPOU3BO/ICTBA;

chopmuposaHHocmy yMeHUs Xapakmepu3oeams XUMUYECKUe peaxyuu, aexcawjue 6 OCHOBe

NPpOMbIUUIEHHO20 NOJNYYEeHUs CepHOIZ Kucjiomsl, dmMmudaxa, o6u;ue HA)y4Hble NpUHYUnsvl
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16)

17)

18)

XUMUYECKUX NPOU3BOOCMS, YelecO0OPAZHOCIb NPUMEHEHUs HeOP2AHUYECKUX Beujecms 6
NPOMBIULEHHOCIU U 8 ObIMY C MOYKU 3PEHUsL COOMHOWEHUS. PUCK-NOIb3A,;

chopmuposaHHoCcmeb yMeHUll nPo8oOUNb BEIYUCICHHS C UCTIOJIh30BAHUEM MOHSITHS «MaccoBast
JIOJISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIICHHH ra30B MPU XMMUYCCKUX PEAKIIUAX, MACCHI
BEIIECTBA MM 00bEMa ra3oB 10 U3BECTHOMY KOJMUYECTBY BEIIECTBA, MACCE WIH 00BEMY OHOTO
U3 YYaCTBYIONIMX B PEAKIMU BEIIECTB, TEIUIOBOrO0 3(ddekra peaknuu Ha OCHOBE 3aKOHOB
COXpaHEHHsI MACChI BEIIECTB, IPEBPAILCHHUS U COXPAHCHHUS YHEPTUH;

copmMupo8anHoCms yMeHUss NPOBOOUMb PACUEMbL: C UCHONb308AHUEM NOHAMUL («MACCO8AS
001151 Beujecmea 6 pacmeopey U «MONAPHASL KOHYEHMPAYUsLy, MACCbl 8euecmsa uiu 06véma
2a3a no U3BeCMHOMY KOJIUYEeCMEY 8eujecmed, macce uiu 00vémy 00H020 U3 YYACmEYIouwux 6
peakyuu eewjecms;, Meniosoco 3¢gexma peakyuu; 3HAYEHUS 6000POOHO20 NOKA3AMENs
PAcmeopos KUCiom u wenovel ¢ U38eCMHOU CMeNneHvlo Ouccoyuayuu, maccel (06véma,
KOIUYecmea eewyecmea) npooyKma peakyuu, eciu 0OOHO U3 UCXOOHBIX 6eujecms OaHO 8 8uoe
pacmeopa ¢ onpedenéHHol Maccosoll 00Jell pacmeoPEHHO20 8euecmsed Uil 0aHo 6 U30blmKe
(umeem npumecu); 001U 8bIX00A NPOOYKMA peaKyul, 00bEMHBIX OMHOUEHULL 24308,
chopmuposannocmes ymeHuti cobno0ams Npasuia TONH30BaHUS XHMHUYECKOH IMOCYHOH |
71a00paTOpPHBIM 00OPYIOBAHUEM, a TAKXKE MpaBHIIa OOpAIIEHHsI C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIMSIMH T10 BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB;

chopmMupoBaHHOCmMb  yMeHUull NAAHUPO8AMb U  GbINOJHAMbL XUMHUYECKHH AKCICPUMEHT
(pa3nokeHne NEepOKCHIAa BOIOpPOJA B TMPHCYTCTBUM KAaTalIM3aTopa, OIMpPEIeNICHHE Cpebl
PacCTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCATHLHOTO HHAMKATOPA, BIUSIHUE PA3IMYHBIX (DaKTOPOB
Ha CKOpPOCTh XMMHYECKOW PEaKIMU, PEaKIMd WOHHOTO OOMEHA, KayeCTBEHHbIC PEaKIUU Ha
cyibdar-, KapOOHAT- U XJOPHUI-aHUOHBI, HA KATHOH aMMOHHS; PEIICHUE dKCIIEPUMECHTAIBHBIX
3amad mo temam «Mertamiely U «Hemeramiel») B COOTBETCTBHM C TPAaBHJIAMH TEXHHUKH
0e30MacHOCTH MpH OOpalleHHMH C BElIeCTBaMU M JJAOOPAaTOpPHBIM  00OpYyIOBaHHUEM,
npeocmaeisims  PE3yNbTaThl XUMHUECKOTO JKCIEpUMEHTa B (GopMe 3aluch ypaBHEHUH
COOTBETCTBYIOIINX PEAKIUN U hopMyauposams BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTAaTOB;
ChOPMUPOBAHHOCb  YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUL
9KCnepumeHm (nposederue peaxyuti UOHHO2O 00MeHa; NOOMBEPHCOeHUe KaYyeCmB8eHHO20
COCMABA HeOPeaHUYeCKUX 6ewecme; onpeoeieHue cpedbl PAcmeopos Geuecmes ¢ NOMOUbIO
UHOUKAMOPOB,; U3YYEHUE GIUSHUSL PATUYHBIX AKMOPO8 HA CKOPOCHb XUMUYECKOU PeaKyuu;
peuwieHue IKCNepuUMeHmanbHulx  3a0ay  no memam  «Memannery u «Hememannery) c
coonooenuem npasun  0e30nacHo20  obpawjeHus ¢ - gewecmeamu U J1a00paAmopHbiM
0bopyoosanuem, opmyIuposams yeib UCCIe008aHUs, NPeOCmAasiams 6 pa3IuyHol Gopme

pes3yibmambspl IKCNepumennda, dadhaliusupoeams U OYeHueanmsv ux ()OCm08€pHOCWZb,'
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19) chopmuposannocmey  ymeHuli Kpumuuecku aHAIU3Uposams XUMHUYECKYI0 HH(OpMaIuio,
MoJTy4aeMyro U3 pa3Hbix ucrounukoB (CMU, UnaTepHer u ap.);

20) cihopmuposannocme ymenuil cobnooams npasuia SKOJIOTHYSCKH 1eIECO00Pa3HOTo MOBEACHUS
B OBITY W TPYIOBOU NEATEIHHOCTH B IENSAX COXPAHEHHUS CBOETO 3J0POBbSI M OKPYXKAIOIICH
MPHUPOHON CPEJbl; 0CO3HABATH OMACHOCTH BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBI ONPEACTIEHHBIX
BEIIECTB, TMOHMMAas cMbica mokaszarens [IJIK (mpemenbHON JOMYCTUMOW KOHIICHTPAIIHH),
NOACHAMb HA TIPUMEPAX CIIOCOOBI YMEHBIICHUS U MPEAOTBPAILEHUSI UX BPEIHOTO BO3ACHCTBUS
Ha OpPraHHU3M YeJIOBEKa,
chopmuposannocms  ymenuil. coO00ams Npasuld NOAb308AHUSL XUMUYECKOU NOCyOou U
1aO0pamopHuIM  000py0oBanuem, 0OpaweHus ¢ Bewecmeamu 6 COOMBEMCMBUU C
UHCMPYKYUAMU N0  BbINOJIHEHUIO 1AOO0PAMOPHBIX  XUMUYECKUX ONblMOo8, IKOI02UYECKU
yenecoobpazno2o nogedeHus 6 Oblmy u mpyoo8oU 0esmeIbHOCMU 6 YelsaX COXPAHEHUS CB0e20
300p06bs1, OKpYdIHCarouel. NPUpooOHol cpedbl U OOCMUINCEHUS €€ YCMOUYUB020 pPA3GUMUSL
0CO3HABAMb ONACHOCMb MOKCUYECKO20 OelCmBUs HA JHCUBble OpP2aHUIMbL ONPeOeNEHHbIX
Heop2aHuyecKux eeujecms, noHumas cmvici noxazamens IIJJK (npedenvHou odonycmumoti
KOHYenmpayuu); cQopMupo8aHHOCmMsb YMEHUL: OCYWecmeiams YeleHAnpasienHblll NOUCK
XUMUYECKOU UHGOpMaAYUU 8 PA3TUYHBIX UCMOYHUKAX (HAYYHASA U Y4eOHO-HAYYHASA Tumepamypd,
CMHU, HUnmepnem u Op ), Kpumuyecku aHAIU3UpO8AmMb XUMUYECKYI0 UHGopmayuio,
nepepabamuvigams eé u UCNoIb308amsb 8 COOMEEMCMaUY ¢ NOCMABIIeHHOL YueOHOt 3adayell

21) nns 0O0y4arOIIMXCS ¢ OrPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI: YMEHUE MPUMEHSTH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIICCTB U XUMHYCCKHUX SBIICHHUIA,

22) i chenbiXx W CAabOBUAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh PEIbeHO TOUYCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xumuyeckux Gopmyt.

Pesynbrarel 0OyueHuss Ha 0a30BOM ypOBHE OPHUEHTHPOBAHBI Ha OOIIYI0 (DYHKIIMOHAIBHYIO
IPaMOTHOCTh, TOJNydeHUE KOMIICTCHTHOCTEH I TOBCEIHEBHOW JKU3HM W OOIIETO pa3BUTHSL.
Pesynbrarel 00ydeHus Ha yriyOlI€HHOM ypOBHE OPHEHTHPOBAHBI Ha MOJTYYEHHE KOMIIETEHTHOCTEH
JUI TIOCHenyomel npodeccnoHaIbHON AEITETbHOCTH KaK B paMKaX JaHHOW MpeIMETHON 00IacTH,

TaK ¥ B CMEXHBIX C HEH 001aCTsIX.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»

10 KJIACC « OPTAHUYECKASI XUMUSI» BA3OBBI YPOBEHb

Teopernyeckne 0CHOBBI OPraHU4eCKOM XUMUH
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[IpenMer oprannveckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYECHUE B TOJYYEHUU HOBBIX
BEIIECTB M MaTepuanoB. Teopus cTpoeHus opraHudeckux coeauHeHuit A. M. Bbyrtieposa, eé
OCHOBHBIE TOJI0KeHUsl. CTpYKTypHBIE (OPMYJIBI OpraHUYECKUX BelecTB. ['oMosiorus, uzomepusi.
XUMHYECKAs CBI3b B OpTraHUYCCKUX COCAUHCHUAX — OJJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o kinaccuUKAMM OpPraHMYECKUX BemlecTB. HoMeHKIaTypa OpraHMYeCKHX
COEMHEHMH (cucTeMaTHuecKas) U TPUBUAIbHbIC HA3BaHUS BaKHEHIIMX IMpeICTaBUTENEH KJIacCcoB
OpPraHMYECKUX BEIIECTB.

3KCHepI/IMeHTaJIbHBIe MCTOAbl M3YUYCHHUA BCHICCTB U HUX HpeBpaH_IeHI/If/’IZ O3HAaKOMJICHUC C
o0Opa3laMu OpPraHMYECKUX BEIICCTB M MaTepualaMH HAa HMX OCHOBE, MOJCIMPOBAHHE MOJICKYJ
OpPraHMYECKUX BEIIECTB; HAOIIOACHUE U OMHCAHHUE IEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO

OpPraHMYECKUX BEILECTB IPU HarpeBaHUU (IJIaBJIeHHE, OOYTIMBaHUE U TOPEHUE).

YraeBogopoabl

AJNKaHBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psAa. Meran M 3TaH — MNpoCTeHIIne
IIPEJICTAaBUTEININ aJIKaHOB: (PU3NYECKHE M XMMHUUYECKHE CBOWCTBA (PEaKLMU 3aMELICHUs U TOPEHUs),
HaXO0XJECHUE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKUH psAl. OTWUIEH W TNPONUIIEH — IpOCTEHIIne
NPEJCTaBUTENIN AJKCHOB: (PU3MUECKMe M XHMHUYECKHE CBOWMCTBAa (pEeakuuu THIAPHUPOBAHUS,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJIMMEPU3allin ), MOJyYeHHUEe U IPUMEHEHHE.

Ankanuensl. byraaumen-1,3 u wmerunOyraguen-1,3. crpoeHue, BaxHEHIIME XHUMHUYECKHE
cBoiicTBa (peakius noiauMmepusauun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJOTMYECKUM psii. ALIETUIEH — MPOCTEHIINN
NPEJCTaBUTENIb AIKHHOB: COCTaB, CTpPOEHME, (U3UUYECKHE M XUMHUECKHE CBOWCTBa (peakuuu
TMJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyUeHHE U TPUMEHEHHE.

Apenbl. benszon: coctaB, cTpoeHHe, (U3MYECKHE UM XUMHUYECKHE CBOWCTBA (peakiuu

raJIOTEHUPOBAHUSA M HUTPOBAHUS), MOJIy4YeHHE M MpUMEHEHHe. TOoyoJ: cocTaB, CTPOEHHE,

(1)I/I3I/I‘-ICCKI/IG 1 XUMHYECKHE CBOMCTBA (DeaKUI/II/I TraJJOIr¢HUPOBAHHA U HI/ITDOBaHI/IH) MNOJIY4YCHUE H

npuMeHeHue. TokcuyHOCTb  apeHOB. I'eHeTnueckas  CBA3b  MEXKAY  YIIIEBOAOPOAAMH,
MIPUHAUICKALMMH K pa3JInYHbIM KJaccam.

[IpupoaHble UCTOUHUKH YTI€BOIOPOA0B. IIpupoaHslii ra3 u nomyTHbele HeQTsHbIE ra3bl. HedTh
u e€¢ mpoucxoxaeHue. CrocoObl mnepepabOTKM HEPTHU: MEpPeroHka, KPEeKUHI (TepMUYECKHUH,
KaTaIUTUYeCKui ), mupoinu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yrosb U MpOIyKThI €ro NepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl W3Y4YEHHUS BEIIECTB M MUX IMPEBPALICHHUNA: O3HAKOMJIEHHE C

oOpa3namMi IUIacCTMAacC, KayuyykoB U pe3uHbl; koiuiekiuuu «Hedtb» m «Yronp»; MonenupoBaHue

28



MOJIEKYJ1 YIJIEBOAOPOJOB M TaJOre€HONPOU3BOJAHBIX; IPOBEICHUE MNPAKTUUYECKOH paldOoThI:

IMOJIYYCHHEC OTHUIJICHA U U3YUCHHUEC €TO CBOMCTB.

PacuétHble 3agaun
Brruucienuss mo ypaBHEHUI0O XMUMHUYECKOW peakIuu (Macchl, 00bEMa, KOJIMYECTBA MCXOHOTO
BC€IICCTBA UJIN HpOIIyKTa peaKI_II/II/I 110 U3BCCTHBIM MacCcCe, O6’béMy, KOJII/ILICCTBy OJHOT'O U3 UCXOJIHBIX

BEILIECTB UJIU MIPOJIYKTOB PEAKILIUH).

Kucaopoacoaepxamye opranndecKie CoeAHHEHU

IIpenenbHble 0IHOATOMHBIE CIUPTHI. METaHO U 3TAHOJ: CTPOECHUE, PU3UUECKUE U XUMUYECKHE
CBOHCTBa (peakUuu C aKTUBHBIMM MeETallaMH, TaJlOr€HOBOJOPOAAMHU, TOPEHME), INPUMEHEHHE.
Bonoponnsie ¢Bs3u MeXQy MOJIEKYJIAMH CIUPTOB. JlEMCTBHME METAaHOJIA U HTAaHOJIA HA OpraHU3M
YeJI0BEKA.

MHoroaToMHbl€ COUPTHL. DTUJICHIVIMKONIb U TJIMLEPUH: CTpOeHHE, (pU3nUecKkrue U XUMUYECKHUe
CBOMCTBA (B3aMMOJICHCTBHE CO LIEIOUYHBIMU METAJUIaMH, KaUe€CTBEHHAs! peaklisi HA MHOTOaTOMHBbIE
cnupthl). JlelicTBre Ha opraHu3Mm yesoBeka. [[puMeHeHne raunepruHa u 3TUIICHTITUKOIS.

@®eHoI: CTpOCHHE MOJEKYNbI, (pU3MUECKHe W XMMHUYECKHE CBOWCTBA. TOKCHYHOCTH (eHoIa.
[Tpumenenue peHona.

Anbnerunpl U keToHbl. DopManbaerua, aueTalbJerua: CTpoeHue, Gu3ndeckue U XMMUYecKue
CBOMCTBAa (pEaKkIMU OKHUCIEHUS U BOCCTAHOBJICHUS, KAYECTBEHHbIE PEAKIMM), IOJy4YEeHUE U
IIPUMEHEHUE.

AIIeTOH: CTpOEHHE, d)H3H‘IeCKHe U XUMHUYECKHE CBOMCTBA (DeaKHI/II/I OKHMCJICHHA U

BOCCTaHOBHCHI/Iﬂ), IMOJYYCHHUC U TPUMCHCHUC.

OAHOOCHOBHBIE TpelieNbHbIE KapOOHOBbIE KHCIOTH. MypaBbHHasE M YKCYCHAsl KHCJIOTHI:
CTpOeHHE, (PU3NYECKUE U XUMHUYECKHE CBOMCTBa (CBOMCTBA, 00IIMe JUIsl Kjlacca KUCIOT, peaKius
TepuUKaMK), ModydeHHue | npuMeHeHue. CTeapuHOBass U OJEMHOBAas KHUCIOTHI Kak
MIPEJCTAaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mblja KaK COJHM BBICIIMX KapOOHOBBIX KHCIOT, MX
MOIOIIIEE JCHCTBHE.

CrnosxHble 3pUpbI KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MIpoan3 cnoxHbIX 3QupoB. Kupsl.
I'mnponus xupos. [Ipumenenue xxupoB. buonornueckas posb KUPOB.

VYraeBoapl: cocTaB, KiacCU(UKAIUSA YIJIEBOAOB (MOHO-, M- M MoJucaxapuisl). ['mroko3a —
MPOCTEHIINM MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJIEKYJNbl, (pU3MYEeCKHMe W XHMHUYECKUe
cBoiicTBa (B3ammoseicTBue ¢ ruapokcuaom meau(ll), okucienne aMmMuadHbBIM PacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBiEeHHE, OpoKe€HHE TJIOKO3bl), HAXOXKJIEHHE B MpPHUPOJE, IPUMEHEHHE,
6uosornueckas posb. Dotocunres. Ppykro3a Kak U30Mep IIIIOKO3bI.

Caxapoza — OPEACTAaBUTECIb JUCAXapUA0B, THAPOJIN3, HAXOXKACHNUEC B IPHUPOAC U ITPUMCHCHHC.
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Kpaxman u nemitronoza kak npupoiHble nonuMepbl. CTpoeHHe KpaxMmana M LEeJUTIONIO03BI.
duznyeckre U XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOIn3, KaUeCTBEHHAs! PEAKIIHs C HOI0M).

DKCriepuMEHTAIbHbIE METOAbl HW3YYEHMsI BEIIeCTB W HX IMPEeBpalleHHIl: MpoBEACHHE,
HaOII0/IEHUE U ONMCaHUE JEMOHCTPAIMOHHBIX OIMBITOB: TOPEHHE CIUPTOB, KAYCCTBCHHBIE PEAKIIUU
OJIHOATOMHBIX CHUPTOB (OKHCiIeHHe »3TaHoia okcuaoMm wmenu(Ill)), MHOroaroMHBIX CHHPTOB
(B3ammogerictBue TimnepuHa ¢ ruapokcuaoM meau(Il)), ampmeruaoB (OKucIeHWE aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) m ruapokcumom menu(Il), B3ammomelicTBUEe Kpaxmaiga ¢ HOIOM);
MIPOBEJICHUE MPAKTUYECKON PabOThI: CBOMCTBA pACTBOPA YKCYCHOUM KUCIIOTHI.
PacuétHble 3agaun

Boruncnenus mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BElIeCTBa WU MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOTHBIX

BEILIECTB UJIU MIPOJIYKTOB PEAKILIUH).

A30Tc0)1ep>1caume OpPraHu4€CKHe COCINHCHUSA

Awvuapl. MeTnnamMuH M aHHWJINAH: cocCTaB, CTPOCHUC, d)I/ISI/I'-ICCKI/Ie M _XMMHYCCKHE CBOMCTBA

(I‘OD@HI/IG, B3aMMOJICHCTBHE C BOOOH M KI/ICJ'IOTaMI/I).

AMMHOKHUCIIOTHI Kak aMdOTepHbIe OpraHuyecKue coeauHeHUs. Du3nyeckue W XHUMHUYECCKUE
CBOWCTBa AaMHUHOKUCIOT (HAa mpumMmepe riauiuHa). buosornueckoe 3HAYEHHE aMUHOKUCIIOT.
Ilentuaer.

benkun kak mnpupoaHbIE BBICOKOMOJIEKYJSIpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHAS W
TpeTHYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOICTBa O€NKOB: TUIPOIH3, ACHATYypalus,
Ka4yeCTBCHHBIC PEAKIIMK Ha OCIKH.

DKCIEePUMEHTATBHBIE METO/IbI U3YUYCHHSI BEIIECTB U UX MPEBPAIICHUI: HAOIIOICHUE U OTTUCAaHUE

ACMOHCTPAallMOHHBIX ONBITOB: JCHATYpalusd 0enIKoB IIPpU Harp€BaHnuu, OIBETHLIC PCAKIITNHN OEJIKOB.

BricokomosiekyJIIpHbIE COeNHEHUs

OCHOBHbBIE TIOHSITUS XHUMHHM BBICOKOMOJIEKYJISIDHBIX COEAUHEHUN: MOHOMEpP, TOJUMED,
CTPYKTYPHOE€ 3BEHO, CTETICHb MOJIUMEPHU3ALIUU, CPEIHsIS MOoJieKysipHas macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCTMHEHUN — MOJUMEPHU3ALINSI U TTOJTUKOHICHCAITHSI.

[ImacTMacchl (MOAUITUICH, MOJUIPONMICH, TOIMBUHUIXJIOPUI, MOIUCTUPOa). HaTypadbHbIi 1

CHUHTCTUYCCKHMEC KAY4YYKH (6VT8.I[PICHOBBII>1, XJIOPONPEHOBBIA U HSOHDCHOBLIﬁ). BomokHa:

HaTypaJbHBIC (XJ'IOHOK, mIepCTh, IHéJ'IK), HNCKYCCTBCHHBIC (aIICTaTHOG BOJIOKHO, BI/ICKO3a),

CHHTETHYECKHE (KAIIpOH M JIABCAH).

3KCHCpI/IMCHTaJ'IBHBIe MCTOAbl M3YUYCHHUA BCHICCTB U HUX HpeBpaH.leHHﬁ: O3HAKOMJICHUE C
o6pa3uaMH OpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTrHble CBS3H
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Peanuzanuss MeXNpeaIMETHBIX CBSI3€ NpPU HM3y4YEHUM OpraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISICTCS 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHITHH, TaK W
TIOHATHUH, SBIISIONIAXCSI CACTEMHBIMU JIJISI OT/ICIBHBIX IPEMETOB €CTECTBEHHOHAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: SBJICHHE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHallM3, CUHTE3, Kiaccu(HKaius, MMePHOJUIHOCTh, HAONIOJCHUE, H3MEPEHUE, SKCIEPUMEHT,
MO/ICIIUPOBAHUE.

®dusnka: marepus, dHEprusi, Macca, aToM, JJIGKTPOH, MOJIEKYJa, JHEPreTHUECKUH YpPOBEHB,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEUIeCTBa, (DU3UYECKHE BETUYHHBI M SIUHUIIBI UX
U3MEpEHUSI.

buonorusi: knerka, opraHu3M, Ouocdepa, OOMEH BeEUIECTB B OpraHusMe, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIIKH, YTIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIC TTOPO/IBI, MTOJIE3HBIE HCKOMAEMEbIE, TOTUIMBO, PECYPCHI.

TexHoJIOTHS: MUIIEBBIC TPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO TUTAHHUSI, MOIOIIIHE CPEJICTBA,
JICKApCTBEHHBIC U KOCMETUYECKUE TIperapaThl, MaTEPUAIbl U3 UCKYCCTBEH-HBIX U CHHTETHUCCKUX

BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMMWSI» YTJIYBJIEHHBIA YPOBEHB

TeopeaneCKne OCHOBBI opra}mqeacoﬁ XUMHUH

[IpenMer u 3Haue€HUE OPraHMYECKOW XMMMHM, NPEJCTABIEHUE O MHOTOOOpa3sMu OpPraHMYEeCKHX
COCIUHCHHM.

DJNEeKTPOHHOE CTPOEHUE aToMa yIriepoja: OCHOBHOE U BO30YXIEHHOE coCTOsiHUs. BajeHTHble
BO3MOXXHOCTH aroma yriepona. XHMHUYECKas CBS3b B OPraHUYECKMX COEAVHEHMSAX. THIIBI
ruOpuan3aly aTOMHBIX opOuTanei yriepoja. MexaHu3mbl 00pa30BaHUS KOBAJEHTHOM CBSI3U
(0OMEeHHBIN M TIOHOPHO-aKLENTOPHBIHN). THIBI TepeKpbIBaHUSI aTOMHBIX OpOUTasel; G- U T~ CBA3M.
OnuHapHasi, JBOWHas U TpoiHas cBs3b. CrocoObl pa3pbiBa CBsA3el B MOJEKYJIaX OpraHMYECKHX
BemiecTB. [ToHsTHE O CBOOOIHOM pajuKae, HyKieopuie 1 3aeKTpoduIe.

Teopus crpoenust opranndeckux coenuneHuit A. M. byTiiepoBa u coBpeMeHHbIE NPECTABICHUS
O CTPYKTYp€ MOJIEKYJ. 3HAUEHHE TEOpUHU CTPOCHMSI OPraHMYECKUX COeIMHEHUH. MonekymspHbie
U CTpYKTypHble  (popmynbl.  CTpyKkTypHble (GOpMYyJibl  pasIMYHBIX  BHUJOB:  pa3BEpHYyTas,
COKpalI€HHasl, CKEJIETHAsL.

N3omepus. Buasl n3oMmepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnekTpoHHble  3(PQEKThl B MOJIEKYJax  OpraHMYeCKMX  COEAMHEHUH  (MHIYKTUBHBIN

Y ME30MEPHBINA dPPEKTHI).
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[IpencraBnenue o kaaccupuKaluy OpraHMIecKux BemecTB. [loHsTHE 0 QYHKITMOHATILHOM TpyIIIIE.
I'omonorusa. I'omonoruyeckue psaabl. CucremMarnyeckass HOMEHKJIATypa OPraHUYeCKUX COETUHEHU
(IUPAC) u TpuBHaIbHbBIE HA3BAHUS OT/ICIBHBIX MIPEJICTABUTEIICH.

OcoOeHHOCTH U KJIacCHU(HUKAIMS OpPraHMYeCKUX peakuuid. OKUCINTEeNbHO-BOCCTAHOBUTEILHBIC
peaKuuy B OpraHUYE€CKON XUMUH.

DKClepUMEHTAIbHbIE METOJAbl HM3yYeHHUS BEIIECTB W UX MpEBpallleHUud: O03HAKOMIJICHHE
c o0pa3liaMu OpraHMYECKHUX BELIECTB M MaTepuajaMH Ha WX OCHOBE; OIBITHI 0 MPEBPALICHUIO
OpPraHMYECKUX BEIIECTB IPU HArpeBaHuU (TUIaBIICHUE, OOYTIIMBAHHUE U TOPEHHE); KOHCTPYHUPOBAHUE
MOJIETIEN MOJIEKYJ OPraHUYECKUX BEILECTB.

YriaeBogopoabl

Anxanbl. ['omonornyeckuil psang ajikaHoB, oOmas (opmyna, HOMEHKIATypa U U30MEpPHUS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, SpS-I‘I/I6pI/IIII/I3a]_[I/ISI aTOMHBIX
opbOwuTaneit yriepojaa, 6-cBs3b. Konpopmepsl. duznueckre CBOMCTBA aTKaHOB.

XUMUYECKHE CBOICTBA alKaHOB: pPEAKIUU 3aMEUICHHs, W30MEpU3alllH, JIeTHAPUPOBAHUS,

OUKIU3aluH, IUPOJIM3a, KPCKHUHI'A, TOPCHUS. IIpeacraBneHre 0 MEXaHU3ME PEaKIUi paJuKaJIbHOTO

3aMCIICHNUA.

Haxoxnaenue B npupoae. CriocoObl OJIy4yeHus: ¥ IPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢opmyna, HOMEHKIaTypa u uzoMepus. OcCOOEHHOCTH CTpPOEHUs
U XUMHUYECKUX CBOMCTB MaibiX (IMKJIONPOMNAH, IMKIO0yTaH) | OOBIYHBIX (IIMKJIONEHTAaH,
[IUKJIOT€KCaH) MUKI0aIKaHOB. CrIocoOBI MOTydeHHs U IPUMEHEHNE IIMKIIOATIKAHOB.
Ankenbl. ['oMonorMdeckuii psj  aJkeHoB, oOmas ¢GopMyiia, HOMEHKJIATYpa. OJIEKTPOHHOE
U MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, szl“I/I6pI/II[I/I3aLII/I}I aTOMHBIX OpOuTase
yriaeponaa, o- U n- cBs3u. CTpyKkTypHas U reomerpudeckas (Luc-tpaHc-) uzomepus. dusnueckue
CBOMCTBA AJIKEHOB.

XHWMHMYECKUE CBOWCTBA: PEAKIMM ITPUCOCIAMHEHMS, 3AMEIICHHS B (-TIOJIOKEHHUE TPH JBOMHOU

CBsA3H, NMOJUMCECpU3ALUN U OKHUCIICHUA. [IpencraBiaeHre O MEXaHU3ME PEAKIIUU BHCKTDOd)I/IJ'ILHOFO

OPpUCOCAMHCHUA. HpaBI/IJ'IO MapKOBHI/IKOBa. KauecTBeHHbIC pCaKklu Ha HBOﬁHym CBA3b.

Crioco0n1 MOJIYYCHHA U TPUMCHCHUC aJIKCHOB.

Ankanguensl. Kiaccugukanus ankaaneHoB (CONpsuKEHHBIC, H30IUPOBAHHBIC, KYMYIHMPOBAHHbIC).

OCoOeHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMHUYECKHUX CBOMCTB COMPSDKEHHBIX TUEHOB, 1,2-
u l,4npucoenunenue. Ilomumepusanus  conpspk€HHbIX — aueHOB.  CrocoObl  MONTydeHUs
Y IPUMEHEHHNE aJIKaIueHOB.

AnkuHbl. ['OMOJIOTHYECKUW psIii  alKWHOB, oOmmas ¢opMyrna, HOMEHKJIATypa W M30MEpHS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN AalKHHOB, SP-THOpHUIU3alvs aTOMHBIX

opbOutaneit yrnepoaa. ®usndeckue CBONCTBA aIKMHOB.
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XUMUYEeCKHE CBOWCTBA: PEAKIUU MPUCOCIUHEHUS, TUMEPU3aAUU U TPUMEPU3AINH, OKUCICHHUS.
KucnoTHble cBOICTBa aIKHHOB, UMEIOIUX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBEHHbBIEC PeakIMu Ha
TPOMHYIO CBS3b.

CriocoObI osTyueHus 1 IPUMEHEHNE aJIKUHOB.

ApoMaTudeckue YriIeBOJOpOoIbl (apeHsbl). ['oMonoruveckuii psja apeHoB, oOmas ¢dopMmya,
HOMEHKJIATypa W M30MEpHUs. DIJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH3oa.

IIpaBujto apOMaTHYHOCTH, IPUMEPHI APOMATHUECCKUX COCAMHSHNN. DOU3nYecKue CBOMCTBA ApCHOB.

XuMHYecKue CBOIcTBa OEH30J1a M €r0 TOMOJIOTOB: PEAKIMK 3aMEIleHHs B OCH30JbHOM KOJIbLIE
U YIJIEBOJIOPOIHOM  pajKajle, peakUud MPUCOCIUHEHMS, OKHCICHHE TOMOJIOTOB OCH30Ia.

IIpencraBiieHne O MEXaHHM3ME pPEaKIIHil 3H€KTDOd)HHBHOFO 3aMCIICHU. Hpe,[[CTaBJ'IeHI/IC 00

OPHEHTHUPYIOLIEM JEHCTBUM 3aMecTUTeNeld B OEH30JIbBHOM KOJbLIE Ha HpuUMepe aJKHUIIbHBIX
panuKanoB, KapOOKCUIIBHOM, THPOKCHIIBHON, aMHHO- M HUTPOT PYIIIIBI, AaTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTHpona. [Tomumepusarus ctupoa.

CriocoObl 1ostyyeHus 1 NPUMEHEHNE apOMaTHYECKUX YIIIEBOA0POIOB.

[Ipupoansiit ra3. IlonyrHeie HedTaHbIe Ta3pl. HedTh u €€ mpoucxoxaenue. KaMmeHHbI yromp
U IPOAYKTHI €T0 NepepadoTKH.

CriocoOb1  mepepaboTKM  HEPTH: TEpPEeroHKa, KPEKUHT (TEPMUYECKUH, KaTaTUTHYECKHA),
pudopmuHr, nuponus. IlpoaykTsl nepepaboTku HePTH, UX MPUMEHEHHE B IPOMBILIUIEHHOCTH
U B OBITY.

I'eneTndeckas CBA3b MEXKY pa3IMYHBIMU KJIaCCaMU yIJIEBOJLOPOIOB.

DNEKTPOHHOE CTPOEHHE TaJIOr€HIIPOU3BOIHBIX YIJII€BOA0POAOB. Peakiuu 3amerienus rajgoreHa

Ha THAPOKCOIPYyIITY, HUTPOI'PVYIITY, NHMAaHOI'PpVYIIIY, AMHUHOTI'PDVIIITY. I[eﬁCTBHe Ha

TraJIOTrCHIIPOU3BOJHBIC BOAHOI'O " CIITUPTOBOTO pacTBOpa IEI0YH. BiauMoneiictBue

JUrajJlorcHaJKaHoB C MarHu€mM ¢ IIMHKOM. IlonsaTue o MCETAJJIOOPTaHUYCCKHUX COCIMHCHUAX.

Hcnonp30BaHne TrajJOr€HNPOM3BOJHBIX — YITIEBOAOPOJAOB B OBITY, TEXHMKE M IIPH CHHTE3E
OpPraHUYECKUX BEIIECTB.

DKcIepUMEeHTaIbHbIE METO/Ibl U3yUEeHHUsI BELIECTB U UX MPEBpAIICHUN:. U3yuyeHHe (pu3nueckux
CBOWCTB YTJIEBOAOPOAOB (PacTBOPUMOCTH), KaUECTBEHHBIX pPEAKIUI YIIIE€BOAOPOAOB pa3THYHBIX
KjaccoB (oOeciBeurBaHMEe OpOMHON WM HMOJHOM BOJABI, pPacTBOpa IE€pMaHIraHaTa KaJus,
B3aMMOJICHCTBHE AalleTWIEHAa C aMMHAYHbIM pacTBOpoM oOkcuaa cepebdpa(l)); kauecTBeHHOE
oOHapy>KeHHe YIiieposa M BOJAOPOAa B OPraHMUECKUX BEIIEeCTBaX; MOJTy4YeHUE STHIICHA U U3yYeHHE
ero CBOMCTB; O3HaKoMiIeHHe C KowiekmusamMu «Hedte» u «Yromp», ¢ obpasmaMu IracTMacc,
KaydyKOB W PE3MHBI; MOJAEIMPOBAHME MOJEKYN YIJIEBOJOPOAOB M raJOreHIPOU3BOAHBIX
YIJIEBOJOPOIOB.

Kucsiopoacoaep:kaiue opraHuvecKkne coeTuHeHnst
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[Ipenenbable OgHOATOMHBIE CUPTHL. CTpoeHHWe MOJIEKYN (Ha MpuMepe METaHOJa W 3TaHOJa).
I'omonoruueckuii psan, odmas Gpopmyia, n3oMepus, HOMEHKIIaTypa U Kiaccudukaius. Ouzndeckue
CBOMCTBA MPEAEIbHBIX OJITHOATOMHBIX CIUPTOB. BogOpOHEIE CBI3U MEX Y MOJIEKYJIaMH CIIUPTOB.

XUMHUYECKHE CBOMCTBA: PEAKIMU 3aMEILUCHHUS, AETUApATalvy, OKHUCJIEHUS, B3aUMOACHCTBHE

C OPraHM4CCKMMU W HCOPraHMYCCKMMU KHUCJIOTaAMU. HDCIICT&BJICHI/IG O MCXaHU3ME DeaKHI/If/’I

HVKJ'IGOd)I/IJ'II)HOFO 3amemenns. KadecTBeHHas p€aKknusgd Ha OAHOATOMHBIC CIIUPTHI. HCﬁCTBHC

3TaHOJa U METaHOJa Ha OpraHu3M yenoBeka. CrocoObl MOMYYeHHs] U MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie »dupsl, HOMeHKIaTypa u u3oMepus. OcoOeHHOCTH (U3MYECKUX ¢ XUMUYECKUX
CBOMCTB.

MHoOroaTroMHbI€ CIUPTHI — 3TUIICHTIIUKONb U IHlepuH. OU3ndyeckue U XMMHYECKHUe CBOUCTBA!
peaKiuu 3aMEIIeHHUs, B3aUMOJCUCTBUE C OPTaHUYCCKUMHU W HEOPTAaHWYECKUMHU KHCIOTaMH,
KAaueCTBEHHAsI PEaKilMs Ha MHOTOATOMHBIC CHUpTHL. JleiicTBre Ha opraHu3M 4denoBeka. CrocoObl
MOJIy4YEHHUsI U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJNEKYJbl, B3aMMHOE BIUSHUE THAPOKCOTPYHIBI M OEH30JIBHOTO Spa.
Odwusndeckue cBoiictBa ¢eHona. OcoOEHHOCTH XUMHUYECKHUX CBOWMCTB (eHona. KadecTBeHHBIE
peakiuu Ha ¢eHon. TokcumuHocTh (eHoma. CrocoObl MONMYYCHHS | MPUMEHEHUE (eHoa.
®denonpopManbIeruaHas CMOa.

KapOoHumnbHble COeMHEHHS] — aJIbAECTUABl U KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHUIBLHOU
rpynnel.  ['oMosiormueckne psasl  albJeTHIOB U KETOHOB, o0mas Qopmyna, H30Mepus
1 HOMEHKJIaTypa. Ou3ndeckue CBOMCTBA abJACTHIOB U KETOHOB.

XuMudeckue CBOMCTBA AJIBJACTHUAOB H KECTOHOB: PpCaKIHU MIPHUCOCIUHCHUA. IIpeacraBneHue

0 MEXaHM3ME PEaKIMn HVKHCOd)HHLHOFO npucoeauHenns. OKucIeHne AJIbACTUA0B, KaYCCTBCHHBIC

peaxkuuu Ha anbaerupl. CnocoObl MOMydYeHNs U MPUMEHEHHUE allbJIerUI0B U KETOHOB.
OAHOOCHOBHBIE TIpenebHble KapOOHOBbIE KHUCIOTHl. (OCOOEHHOCTH CTPOEHUS MOJEKYI
KapOOHOBBIX KHCJIOT. M3omepus u HOMeHKJIaTypa. @Du3MUecKue CBOMCTBa OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KUCIOT. BomopoiHbIe CBA3M MEKIY MOJIEKYJIaMHU KapOOHOBBIX KHCIIOT.
XUMUYECKHE CBOMCTBA: KHUCIOTHBIE CBOWCTBA, peaklusl 3TepU]UKAINM, PEaKIUH C y4acTHEM
YIJI€BOJAOPOAHOIO pajnKaa.
Oco6eHHOCTH CBOMCTB MypaBbUHOW KUCIIOTHI.
[loHaTne O MPOM3BOAHBIX KAPOOHOBBIX  KHCIOT —  CJIOXHBIX 3(dupax, aHTUAPUAAX,

TaJOorecHaHruapuaax, aMmuaax, HUTpujiax.

MHorooOpa3zue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMpPENENbHBIX M apOMaTUYECKUX

Kap6OHOBLIX KHCJIOT, ILI/IKap6OHOBBIX KHUCJIOT, THI[pOKCI/IKaPGOHOBBIX KHUCJIOT. HpCZ[CTaBI/ITCJ'H/I
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BBICIHINX Kap6OHOBI)IX KHUCJIOT: CTCapuHOBasd, NAJIbMUTUHOBAsA, OJICMHOBAA, JUHOJICBAA, JIMHOJICHOBAA

kucnothl. CriocoObl MOJTyYeHUs ¥ PUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnsie a¢pupbl. ['omomornueckwii psm, oOmas dopmyna, H30MEpUs W HOMEHKIIATypa.
@u3nyecKue U XUMUYECKHE CBOMCTBA: TUAPOJIM3 B KUCIION U IIEJIOYHOU CpEaE.

Kuper. Crpoenue, ¢(uznYecKHne | XMMHYECKHE CBOWCTBA KHPOB: THUIPOJIM3 B KUCIOM
U 1e04HOM cpeae. OcoOEHHOCTH CBOMCTB JKUPOB, COJEPHKAIMX OCTATKH HENPEAEIbHbBIX KUPHBIX
kucaoT. JKupsl B ipupoze.

MpbUT4 Kak COJMM  BBICIIMX KapOOHOBBIX KHUCIOT, HUX Moromee jeiictBue. lloHsaTHe

0 cuHrerTndyecknx Moronmx cpeacreax (CMQ).

OO61mas xapakTepucTUKa yTieBOI0B.

Krnaccudukanus yrieBoaoB (MOHO-, IU- ¥ MOJIUCAXAPUIBI).

Monocaxapusl: IJIFOKO034, bpykro3a, rajlakTo3a, pubo3a, JI€30K-
cupubo3a. dusnyeckue CBONCTBA 1 HaXO0XIECHUE B IIPUPOJE.

®otocunTe3. Onruyeckas m3omepus. KojpyaTo-IiemHAas TayTOMEpHsS Ha IPUMEPES MOJIEKYIIBI

IJIFOKO3bI, IPOSKIMU Xeyopca, d., B -~aHOMCPBLI I''TFOKO3bI.

XUMUYECKUE CBOWCTBA TIIFOKO3bI: PEAKIMU C YJaCTHEM CIHUPTOBBIX H abJCTUAHONH TPYIIIL,
CIIHPTOBOE ¥ MOJIOUHOKHCIOe  Opokenue.  [IpumeneHme  TIIOKO3bI, €€  3HAYCHUE
B KHU3HECATEILHOCTH OpraHu3Ma.

Jlucaxapunpl: caxaposa, MaiabTO3a U jJaKkTo3a. BoccraHaBiuBarolye W HEBOCCTAHABIIMBAIOIINE
mucaxapuabl. ['maponns aucaxapunoB. HaxoxneHue B mpupo/ie v NpuMeHEHHUE.

[Monmucaxapumpl: Kpaxmaji, TJIMKOTeH U Ieunono3a. CTpoeHne MaKpOMOJIEKYyl Kpaxmala,
TIIMKOT€HA U LEJUTI0N03bl. DU3ndeckre CBOMCTBA Kpaxmaia U IeJUTI0NI03bl. XUMHUUYECKUE CBOMCTBA
Kpaxmamna: THIPOJHN3, KAueCTBEHHAs pEaKIHs C UOJAOM. XHUMHUYECKHE CBOMCTBA IIETUIIOJIO3BI:
THIPONIN3, TONydeHne 3(QUpoB HewTiono3bl. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIN MIENK).

DKCriepUMEHTANIbHBIE METOIbl M3y4YeHHS BEIIECTB W WX TMPEBpAIICHUI: pPacTBOPUMOCTD
Pa3IMYHBIX CIHUPTOB B BOJE, B3aUMOJEHCTBHE dTaHOJA C HATPUEM, OKUCIICHHUE STUJIOBOTO CIUPTa
B QJIBJICTU/] HAa PACKaJIEHHOW METHOW IPOBOJIOKE, OKHCIEHHE STHJIOBOTO CIHPTa TUXPOMATOM
Kajusi (BO3MOXKHO HCIOJIB30BAHME BHJICOMATEPHANIOB); Ka4eCTBEHHBIE PEAKIIMHM Ha albJIeTUABI (C
ruapokcuaom nuammuncepeopa(l) u ruapokcuaom menu(ll)); peakuus raunepuHa ¢ THAPOKCUIOM
meau(ll); xumudeckue CBOHCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBUE pacTBOpa
MIIOKO3bl ¢ Tuapokcuaom  meau(ll);  B3ammopmelicTBue — Kpaxmajia € MOJOM;  PEIICHHE
AKCIEPUMEHTAIBHBIX 33134 1Mo TemMaMm «CrupTel U GeHomb. «KapOoHoBbIe KUCITOTHL. CIIOKHBIC
3hUPBD».

A30TCoepIKalme OpraHnyecKue coeTnHeHUsI

35



AMUHBI — OpraHuyeckue Nnpous3BojaHble ammuaka. Kmaccudukanuss amMuHOB: anudaruyeckue
U apoMaTHyYeCcKUe; MEepBUYHbIC, BTOPUYHBIE U TpeTuuHble. CTpoeHue Mmolekyln, odmas dopmyna,
M30MepHUs, HOMEHKJIATypa | (U3MYECKHE CBOMCTBA. XWMHYECKOE CBOWCTBA amu(aTHUecKux
aAMUHOB: OCHOBHBIE CBOMCTBA, AJIKWIMPOBAHKE, B3aUMOJCHCTBUE MIEPBUYHBIX AMUHOB C a30TUCTOM
kucioToi. Cosid aJKUIaMMOHUSL.

AHWINH — TpeJCTaBUTelIb aMHUHOB apomaTudeckoro psaa. CrtpoeHue anHwinHa. B3anmHoe
BJIUSIHUE TPYII aTOMOB B MoJieKyne aHwinHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHWJIMHA.
KaudectBeHHbie peakiiiy Ha AaHUJIKH.

CrocoObl  MONMYy4YeHHs] ¥ MpUMEHeHHe anudartudeckux aMuHOB. [lomydeHue aHWIMHA W3
HUTPOOECH307Ia.

Amunokucnotel. Homenknatypa u uzomepus. OTAenbHbIE MPEICTABUTENH O-aMUHOKHUCIIOT:

TJIMIUH, aJIaHWH, d)eHI/IJIaJIaHI/IH CCpUH, TJIyTaMHWHOBasjd KHCJIOTA, JIM3WH, IHCTCHH. Onruyeckas

nu3oMepus AMHWHOKHCJIIOT: D-u L-aMUHOKHCIIOTEL. du3nyeckue CBOMCTBaA AMHUHOKHUCIIOT.

XUMHUYECKUE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEepHBIX OpraHMYECKHX COEIAMHEHHUH, peakius
MIOJIMKOHJICHCALlMM, O00pa3oBaHME IENTUIHOW CBsA3U. buonornyeckoe 3HaueHUE aMMHOKHUCIIOT.
CuHTe3 U TUJIPOIN3 NENTHUIOB.

benku xak mpuponnbie nosnuMepsl. [lepBuuHas, BTOpuYHas W TpETUYHAsl CTPYKTypa OEIKOB.
XUMHUYECKHe CBOMCTBA OENIKOB: THAPOJIN3, IEHATYpalUsl, KAUeCTBEHHbIC PEaKIIUK Ha OCIIKH.

Ilonsatue 00 A30TCOACPKAIINX I'CTCPOINMKINYCCKNX COCANMHCHHUAX. ITupuMUAMHOBEIC

U NIYPHUHOBBIC OCHOBAHM . HVKJICI/IHOBI)IG KHUCJOTBI: COCTaB, CTPOCHHUEC 1 OHOJIOrHYecKas POJIb.

DKCIEePUMEHTAIBHBIE METO/bl M3YYECHHs BEIIECTB M WX IPEBpAICHUN: PacTBOPEHHE OEIKOB
B BOJIe; JeHaTypauus OCJIKOB IpH HarpeBaHHWU; [BETHBIE pEaKIUH Ha OeNIKU; pelIeHue
SKCIEPUMEHTANIbHBIX 3a/lad [0 TeMaM «A30TcoJep)Kalllue OpPraHUYECKUE COECAUHEHUS»
u «Pacno3HaBaHWE OPraHUYECKUX COECTUHEHUI.
BbicokoMosieKyIsipHbIE COeIMHEHM I

OCHOBHBIE TIOHSITUS XHUMHHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUW: MOHOMEp, MOJIUMEp,
CTPYKTYPHOE€ 3B€HO, CTETIEHb MOJIUMEPHU3ALIUU, CPEIHSS MOJeKysipHas macca. OCHOBHbIE METO/bI
CHHTE3a  BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHUA —  MOJUMEpU3alUs U MOJUKOHJICHCAIUA.

IIpeacraBieHUE O CTEPECOPETYIIPHOCTH M HAAMOJCKYISIPHON CTPYKTYPE IMOJIMMEPOB, 3aBUCHMOCTD

CBOMCTB MOJMMEPOB OT MX MOJIEKYJISIPHOrO U HAAMOJEKYISIPHOIO CTPOECHHMS.

[TomumepHble Matepuansl. [lmacTMaccsl (MOMMATHUIICH, HOJIMIPOIMIEH, IOJUBUHWIXIOPU,
IMOJIUCTHUPOJI, MNOJIUMCTUIMETAKPHUIIAT, HOJ'H/IKap6OHaTI)I, HOJ'II/IC)TI/IJ'I@HTepe(i)TaIIaT). yTI/IJ'II/I3aHI/I${
1 nepepaboTKa IIacTUKA.

OnactoMepbl:  HATypalbHBIH  KaydyK,  CHHTETHYECKHME  Kayuyyku  (OyTaJueHOBBIH,

XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUJIMKOHEBL. Pe3nHa.
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Bonokna: HarypanmbHBIE (XJIOTOK, IIE€PCTh, IIENTK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

Ilonumepsl  cHeNMAIbHOrO Ha3HAYCHHS (Ted)J'IOH, KEBJap, 3JICKTPONPOBOAAIIMNME TTOJIUMEPHI,

OuopasiiaraeMele IOJUMEDEIL).

OKCcIIepUMEHTaIbHbBIE METOJbl HM3YyYCHHS BEIIECTB M WX NPEBPALCHHI: O03HAKOMIICHHE
c o0pa3llaMM  MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKoB; pEIlIeHHe
SKCIIEPUMEHTATBHBIX 3aa4 10 TeMe «Pacrno3HaBaHue IIacTMacC U BOJIOKOH.

PacuétHble 3agaun

Haxoxnenne MoneKyasipHON (OpMyJbBl OPTaHUYEeCKOTO COEAMHEHHS 10 MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJAIIUX B E€ro COCTaB; HAaXOXJIEHUE MOJEKYISIpHOH (OpPMYIbI OpraHU4eCKOro
COeMHEHHMS 10 Macce (00BEMY) TPOYKTOB CrOpaHUs; MO KOJIMYECTBY BEIIECTBa (Macce, 00bEMY)
NPOAYKTOB pPEAaKUWW W/MIM HWCXOAHBIX BEIIECTB; YCTAaHOBJICHHE CTPYKTYpHOH (OPMYIIbI
OpPraHUYECKOT0 BEIIECTBA HA OCHOBE €ro XUMHYECKHUX CBOWCTB WM CIIOCOOOB IONTYy4EHUS;
oTpe/ieNICHUE JI0JIM BBIXO/A MPOIYKTa PEaKIMU OT TEOPETHUECKH BO3ZMOKHOTO.

MexnpeamMeTHbie CBSI3H

Peanmzanusi MeXNpeAMETHBIX CBS3€d NpU H3ydeHHMH opraHuueckoi xmmuu B 10 kmacce
OCYIIECTBIISIETC 4epe3 HCIONb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK
Y TIOHSITUMN, IPUHATHIX B OTJEIbHBIX NMPEAMETAX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHBIC MOHATHUSA: SBJICHHE, HAy4HbIN (DaKT, TUIoTe3a, TEOpHs, 3aKOH,
aHanM3, CHUHTe3, Kiaccuukanus, HaONMOIEHHE, W3MEpEeHUe, HKCIEPUMEHT, MOJIEIb,
MO/JICIIUPOBAHUE.

®wuszuka: mMaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, DHEPreTUUYECKUN YpOBEHB,
BEIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSIHHE BELIECTBA, (DPU3MUYECKUE BEIWYHMHBI, €IUHUILIBI
M3MEpPEHUsi, CKOPOCTbh, DHEPTHS, Macca.

buonorusi: kierka, opraHus3M, OSKocucTema, Ouocdepa, meTabOIM3M, HACIIEICTBEHHOCTD,
aBTOTPOGHBIA ¥ reTepoTpodHBId THI MUTaHUSA, OpokeHHe, (OTOCHHTE3, JAbIXaHHe, OelKH,
YTJIEBO/IbI, XKHUPBI, HYKJIEHHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: mone3HbIe UCKOTIAEMBIE, TOTIIIHBO.

TexHonorHs: THIIEBBIE MPOAYKTH, OCHOBBI PAIIMOHAIBHOTO IUTAHHS, MOIOIINE CpPEACTBa,

MaTepHallbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.
11 KIIACC «OBIIASA U HEOPTAHUYECKAS XUMMUS»

BA30BbII YPOBEHD

Teopernyeckue 0CHOBbI XMMHUU
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XUMHYECKUH meMeHT. AToM. SIapo aroma, H30TOMbI. DJIEKTPOHHASI 000JI0YKa. DHEPTreTHICCKUE
YPOBHH, TIOAYPOBHU. ATOMHBIE OpOHWTanu, S-, P-, d-3meMeHTbl. OCOOSHHOCTH pAacCIpeIeICHHsI
AJIEKTPOHOB IO OpPOUTANISIM B aTOMax D3JIEMEHTOB IEPBbIX YETHIPEX NEPUOAOB. DJIEKTPOHHAS
KOH(UTrypanus aTOMOB.

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux anemeHTos 1. M. Menneneesa.
Csa3p nepuoanueckoro 3akoHa u llepmoanueckoil cucTeMbl XUMHUYECKHX 3ieMeHToB /[l U.
MeHeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMSI CBOWCTB
XUMHAYECKHX D3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTBHIX U CJIOXHBIX BEIIECTB IO TPyNIaM |
nepuogam. 3HaueHUe NEPUOIUYECKOr0 3aKOHa B Pa3BUTUU HAYKH.

CrpoeHnue BemiecTBa. XuMudeckasi CBsi3b. Buapl XumMuueckoi cBsi3M (KOBaJ€HTHAas HEMOJspHas
U TIOJIIpHAsi, HIOHHAs, MeTaJuTnuecKkas). MexaHu3Mbl 00pa30BaHMs KOBAJIEGHTHOM XUMUYECKOU CBSI3U
(oOMeHHBIH u JIOHOPHO-aKLETITOPHBIN). Bonopoanas CBSI3b. BanenTHocTb.
DneKTpooTpuLATENbHOCTh. CTeneHb OKUCIEHN. IOHbBI: KATUOHBI U AHUOHBI.

BemiectBa MOJEKyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTne o nucnepcHeIX cucreMax. VCTMHHBIE M KOJJIOMJHBIE pacTBOpbl. MaccoBast 10Jis
BEILIECTBA B pacTBOpE.

Knaccudukanusa Heopranuueckux coefuHeHuil. HomeHkiaTypa HEOpPraHMYECKHUX BEIECTB.
I'enernueckas cBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAUICKAIINX K PA3IUYHBIM KJIaccaM.

Xumuueckas peakuus. Kiaccuuramust XUMHUYECKHMX pEaknuid B HEOPraHUYECKOW U
OpraHUYeCKONM XUMHUHU. 3aKOH COXPAHEHMsS] MAcCChl BEUIECTB; 3aKOH COXPAHEHHS U IMpPEBpaLICHUs
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuy, €€ 3aBUCUMOCTh OT pa3iuuHbX (axTopoB. OOpaTuMble peakluu.
Xumuyeckoe paBHoBecue. DakTOphbl, BIUSIOUIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

Onexrponutuyeckas aucconuanuss. CusnbHble U cinaOble 37MeKkTposiuThl. Cpega BOIHBIX

PacTBOpPOB BELIECTB: KHCIasi, HEUTpasbHasl, menovynas. [lonsarue o BojoposHoM mokasaterne (PH)

pacTBOpAa. PeaKHI/II/I HOHHOTO O0OMEHa. FI/II[DOJ'II/I?; HCOPraHM4YCCKHUX W OPraHnd4cCKuX BCIICCTB.

OKHCIUTETHHO-BOCCTAHOBUTEILHBIC PpCaKIuu. [TousTe 00 QJICKTPOJIN3C PACIJIaBOB M

pAacTBOPOB coiei. IIpuMeHeHre 2IEKTPOIn3a.

3KCH€pI/IMeHTaJTI)HI)Ie MCTOABI U3Y4YCHUS BCIICCTB U HUX npeBpameHMﬁ: JACMOHCTpalusa Ta6.]'H/III
«Ilepuoanyeckas cucrema xumuueckux sgemeHTOB [[.M. MenneneeBay; u3zydeHue Mojaenei
KPUCTAITMYECKUX PEIIETOK; HAONIO/IEHHE W ONHMCAHWE JEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX

OIIBITOB (paBJ'IO)KCHI/IC NEepoKCHuaa BOAOPOJaa B NPUCYTCTBUU KaTAJIMU3aTOpa, OIPCACICHHUC CPCAbI
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pPacTBOpPOB BEHIECTB C MOMOUIbIO YHHBEPCAJIbHOTO HMHAMKATOPA, pEaklUUud HOHHOIO OOMEeHa);
MPOBEJICHUE MPAKTHUECKON paboThl «BnusHHe pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh XMMHYECKON

peaKIum.

PacuétHble 3agaun
Pacu€thl Mo ypaBHEHUSIM XHMHYECKHUX PEaKIU, B TOM YHUCIE TEPMOXUMHYECKHE PACUETHI,

paC‘IéTBI C UCITIOJIb30BAHUEM ITOHATHA «MacCOBas JOJId BEIICCTBA.

Heopranunueckasi xumust

Hewmeramnsl. [Tonoxenne HemetawioB B [leproanueckoit cucteMe XUMUYecKuXx amnemeHToB J[. M.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHUs aTOMOB. PU3NYECKUE CBOMCTBA HEMETAIJIOB. AJUIOTPONUS
HEMETAIIJIOB (Ha IMpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIUIOB (TaJIOTeHOB, CEPHI, a30Ta, ¢pocdopa, yriaepoaa u
KpEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COSIUHEHUN).

[IpuMeHeHne Ba)KHEUIIUX HEMETAJUIOB U UX COEIMHEHUM.

Meramnsl. [lonoxenne meramioB B Ilepuogndeckoit cucreme xumudeckux iemeHros /[l M.
MenpeneeBa. OCOOSHHOCTH CTPOSHHUS DJJIGKTPOHHBIX O0OJOYEK aToOMOB MeTauioB. OOmue
¢dbusnueckue cBoiictBa MeTauioB. CIUIaBbl METAJUIOB. DIEKTPOXUMHUYECKHHM psl HaNpsHKEHUN
METaJUIOB.

XUMHYECKHE CBOMCTBA BAXHEHIITUX METAUIOB (HATPUH, KaJIMW, KaIbIUI, MAarHUM, aJIFOMUHUN,
LIUHK, XPOM, JKE€JI€30, MEJIb) U UX COCTUHECHUM.

O6H_II/Ie CIIOCOOBI MMOJIY4YCHHUA MCTAJIJIOB. Mertamnyprusa. Koppo3us MeTajioB. CrocoObl 3allIMThI

OT KOPpPO3UH. HpI/IMeHCHI/Ie MCTAJJIOB B 6LITy 1 TCXHHKC.

3KCH€pI/IMCHTaJ'H)HBI€ MCTOABI M3Y4YCHUA BCHICCTB M HX npeBpameHI/Iﬁ: HN3YUCHUC KOJUICKIUU
«MeTaisl u CIIJIaBbI», O6pa3HOB HEMCTAJUIOB; PCIICHHUE DKCIICPUMEHTAJIIBHBIX 3a/1a4; Ha6J'IIOI[CHI/Ie
U OIHrCaHuec JACMOHCTPAIIMOHHBIX U J'Ia60paT0pHBIX OIIBITOB (B3aHMOHeﬁCTBHC rHApOKCHUaa

AIIIOMUHUA C paCTBOpPaMU KUCIIOT U I_I_ICJ'IO‘-IGI\/‘I, KauCCTBCHHBIC PCAKIIMN HA KaTHOHbI MeTaJ'IJ'IOB).

Pacuérnbie 3amaun

Pacuétbl Maccel BemecTBa uiin 00bEMa ra3oB MO U3BECTHOMY KOJIHUYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB; pacu€Thl Macchl (00bEMa, KOIMYECTBA
BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CITU OJTHO M3 BEIIECTB UMEET MPUMECH.
X¥uMHA ¥ JKH3HD

Ponp xumum B oOecreyeHWH SKOJIOTHYECKON, SHEPreTHYeCKOoW W THIIEBOM 0e30macHOCTH,

Pa3BUTHU MCIAUTIUHBI. IlonsTue o HAaY4YHBIX MCTOJAaX MO3HAHUW BEIICCTB U XUMHUYCCKUX peaxunﬁ.

39



IIpencraBnenus o0 OOLIMX HAyyHBIX NPUHIMIAX MPOMBIIUIEHHOIO MOJYYEHHs BaXKHEUIIMX
BEIIECTB.

YenoBek B MHpe BEIIECTB M MATEPUAIOB:. BAKHEHIIME CTPOMUTEIbHBIE MAaTEPHAIIBL,
KOHCTPYKLIMOHHBIE MAaTepUallbl, KPACKU, CTEKIO, KEpamMHKa, MaTepuaibl Uil JJIEKTPOHUKH,
HaHOMAaTepHalibl, OPraHUYECKUE 1 MUHEPAIbHBIE yI00pEHUSI.

XuMUS U 3J0pOBbE YEJIOBEKA: IIPABWIIA UCIIOJIB30BAHMS JICKAPCTBEHHBIX IIPENApPaTOB; IIPABUIIA
0€30I1aCHOT0 UCII0JIb30BAHUS IIPENapaToB ObITOBOM XMMHUHU B IIOBCEAHEBHOM KHU3HHU.
MexnpeamerHblie CBA3U

Peanuzanust MEXIpEIMETHBIX CBSI3€H MpU U3ydeHHH OOIIEH M HeopraHudecko xumuu B 11
KJIacce OCYILIECTBISIETCSA Yepe3 UCI0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaKk U
ITOHATHUM, SBIAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC TMOHATHSA: HAay4yHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KJIAacCU(pHKAIMA, TMEePUOJUYHOCTh, HAOIIOACHUE, OKCIEPUMEHT, MOJACIHPOBAHNUE,
U3MEpEHUE, SBIICHUE.

@dusuka: Marepus, DJHEprus, Macca, aTroM, D3JEKTPOH, IIPOTOH, HEHUTPOH, HOH, H30TOIl,
PaaoaKTUBHOCTb, MOJIEKYJA, PHEPreTUYEeCKUil ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe
COCTOSIHUE BEIECTBA, PU3NICCKUE BEIMIUHBI U €IMHUIIBI HX H3MEPEHHS, CKOPOCTb.

buonorus: kineTka, opraHusM, sKocucTema, o6uocgepa, Makpo- U MUKPOIJIEMEHThI, BUTAMHHBI,
O0OMEH BEIIECTB B OpraHu3Me.

I'eorpa¢us: MuHepasbl, FOpHbIE IOPO/IbL, [T0JIE3HBIE HCKOIIAEMBbIE, TOILINBO, PECYPCHI.

TexHonmorusa: XUMHYECKas IPOMBIIIIEHHOCTb, METAJUIYPIUs, IPOU3BOACTBO CTPOUTEIBHBIX
MaTEepUaIoB, CEJIbCKOXO35CTBEHHOE IIPOU3BOJICTBO, IIUILEBAs IIPOMBIILIIIEHHOCTD,
(bapmarieBTHYECKasi IPOMBIIIJIEHHOCTb, POU3BOACTBO KOCMETHYECKUX MPENnapaToB, MPOU3BOJCTBO

KOHCTPYKIIHMOHHBIX MAaTCPUAJIOB, SJICKTPOHHAA ITPOMBIIIIJICHHOCTb, HAHOTCXHOJIOTHH.

11 KIIACC «OBIIASA U HEOPTAHUYECKASA XUMMUS»

YIJOYBJEHHBIA YPOBEHD
TeopeaneCKne OCHOBLBI XMMHUH

Atom. CocTaB aTOMHBIX sifiep. XUMHUECKUH 1eMeHT. M30Tombl.

KopnyckynsipHO-BOJIHOBOM __ Jyanu3M, JIBOMCTBEHHas  mpupoaa  diekTpoHa. CtpoeHue

SJICKTPOHHBIX 000J104YeK aTOMOB, KBAaHTOBBLIC YHCJIA. 3HCpI‘CTI/I‘-ICCKI/Ie YPOBHU U IIOAYPOBHH.

AtomHbie  opOutamu. Krnaccupukanuss — XMMHYECKHUX  3JEMEHTOB  (S-,p-,d-,f-ajemeHTsI).

PacnpeneneHI/Ie OJICKTPOHOB IO aTOMHBIM Op6I/ITa.]'I$IM; IOPUHIIMII MHUHHUMYMa DHEPIrHH, IIPHUHITUIL

[aynu, npaBuio XyHaa. DJIEeKTPOHHbIE KOHPUTYpALlUU aTOMOB 3JIEMEHTOB MEPBOr0O—YeTBEPTOIO
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MEPUOJIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, 3JIEKTPOHHbIE KOH(PUTYypaIIUU HOHOB.

Ilonsatue 06 OHCPIruM MOHU3aINH, SHEPTUU CPOACTBA K DJICKTPOHY. BHCKTPOOTpI/IHaTeJIBHOCTI).

[Tepuonnueckuii 3akoH u [lepuonuueckas cucrema xumuueckux snemeHToB J1. . Menneneena.
CBs3p  mepuoguyeckoro 3akoHa u [lepuoauyeckoil  CUCTEMBl  XMMHYECKHUX  DJIEMEHTOB
C COBPEMEHHOM TEOpHeH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOMCTB XUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX MMH MPOCTHIX M CIIOXKHBIX BEIIECTB I10 TPYIIAM U MepuogaM. 3HaYCHUE
nepuouueckoro 3akona [{. . Menneneena.

XuMHUecKass CBsS3b. BHIBI XUMHYECKOM CBS3HM: KOBaJCHTHAS, WOHHASA, MeETaaandecKkas.
MexaHnu3mbl 00pa3oBaHUsl KOBAJIEGHTHOH CBSI3U: OOMEHHBIH W JOHOPHO-aKLENTOPHBIN. DHEprus
U JiauHa cBsizu. [loyisipHOCTH, HANMpaBICHHOCTh M HACHIIIAEMOCTh KOBAJCGHTHOW CBsA3U. KparHbie
cBsi3u. BojpopoaHas cBsizb. MeXMOJIEKYIIpHbIE B3aUMOJICUCTBUS.

BanenTHOCTh M BaJIGHTHBIC BO3MOXXHOCTH aTOMOB. FI/I6DI/I,Z[I/1321HI/I5I ATOMHBIX OD6I/ITaHeI>'I. CBs3b

AJIEKTPOHHOU CTPYKTYpPBI MOJIEKYJI C MX T€OMETPHUUYECKUM CTPOCHHEM (Ha MpUMEpe COCIUHEHHM
3JIEMEHTOB BTOPOTO MEPHOJIA).

Hpe,[[CTaBJ'IeHI/IC O KOMIIJIICKCHBIX COCANHCHUAX. Cocras KOMILJICKCHOI'O HOHa:

KOMHHCKCOO6pa3OBaTeJH>, muraaael.  KoopamHanmonHoe 4nciao. HoMeHKIaTypa KOMINICKCHBIX

COEIMHEHNN. 3HaYEeHNE KOMIUIEKCHBIX coenmueHnid. [loHATHE 0 KOOPANHAIIMOHHON XUMHUH.

BeriectBa MOJICKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUS. THITBI KPUCTAIUTMYECKHX PEIIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

IlonsTue O JUCIICPCHBIX CHUCTEMaAX. HctunHbIC PaCTBOPLI. HDCIICTaBJICHI/IC O KOJJIOMAHBIX

pactBopax. CriocoObl BRIpaKEHHsI KOHIIEHTPAIMK PACTBOPOB: MAaCCOBast OIS BELIECTBA B PACTBOPE,
MoOJIsIpHas ~ KOHILIEHTpauus. HachlllleHHblE 1 HEHACBIEHHBIE  PAaCTBOPBI, PAaCTBOPUMOCTb.
Kpucrannoruaparsl.

Knaccudpukanus u HOMEHKIAaTypa HEOPraHMYEeCKHX BEIIEeCTB. TpHBHAJbHbIE Ha3BaHUs
OTJIENbHBIX MPEICTaBUTENEH HEOPraHUUECKHUX BEILIECTB.

Knaccupukanus XMMMUYECKHX peakluil B HEOPraHMYECKOM M OpraHMYecKod XUMHUH. 3aKOH
COXPAaHEHHs MAacCChl BEIIECTB; 3aKOH COXPAHEHUs H NPEBPALLEHUS HDHEPrUM IPU XUMHUYECKHX
peakuusx. TernoBbie 3 PEeKThl XUMUUECKHUX peakiuil. TepMoXxuMuueckue ypaBHEHUS.

CkopocTh XMMHMUYECKOM peaklMH, €€ 3aBUCUMOCTb OT paziuyHbIX (pakTopoB. ['oMoreHHbie
U TeTepOreHHble peakuuy. Katanus u kaTaan3aTtopsl.

O6paTI/IMI>Ie I/IHeO6paTI/IMBIe pCaKkIuu. XHUMHUYECKOE paBHOBECHC. KoHcTanTa XMMHYECKOTO

paBHOBecHs. DakTOphl, BIMAIONIME HA IIOJOKEHHWE XUMHUYECKOTO PABHOBECHUS: TEMIIEpaTypa,
JABJICHUE U KOHLEHTPAlMU BEUIECTB, y4acTBYOMHUX B peakuyu. [Ipuanun Jle Hlarense.
Onexrponutuyeckas auccouuanys. CHUiIbHbIE U cadble 3MeKTponuThl. CTeneHb AUCCOLUALHH.

HMoHHOE IpOM3BEACHHUE BOJBI. Cpe;[a BOIOHLBIX PACTBOPOB: KHUCJIOTHAas, HeﬁTpaHLHaH, miCJI04YHas.
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Bonoponnsriit mokazarens (pH) pactBopa. 'maponus coneit. Peakinmu nonHoro ooMeHa.
OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE peaxiuu. Crenenb OKHCJICHUS. Oxucnurenb
U BOCCTaHOBUTENb. IIpomecchl  OKWCIEHHS U BOCCTaHOBJEHHS. BakHeimme OKUCIUTENH
Y BOCCTAaHOBUTENN. MeTO/ 3JEKTPOHHOTO OanaHca. DIeKTPOIU3 pacCTBOPOB M PACILIABOB BEIIECTB.
DKCIEepUMEHTAIBHBIE METO/IbI U3YUCHHS BEILIECTB U WX MPEBPAILICHUM: Pa3I0KeHUE MePOKCHIa
BOJOPOJa B IMPUCYTCTBUU KaTallM3aTopa; MOJENH KPUCTAUIMUECKUX PEHIETOK; IPOBEICHHE
peakuuii HOHHOro OOMEHa; ONpEeeNIeHUEe CPeIbl PACTBOPOB C MOMOUILIO MHJIUKATOPOB; U3yYCHHE
BIIMSIHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM PEAKIMU U MOJOKEHHE XUMHYECKOTO
paBHOBECHS.
Heopranuueckasi xummusi
[Tonoxxenue HEMETAJIJIOB B [lepuoanueckoit cCUCTEME XUMHYECKHX AJIEMEHTOB
. 1. MenneneeBa u 0OCOOCHHOCTH CTPOCHHS MX aToMoOB. Du3MUECKHUE CBONCTBA HEMETAJUIOB.
AnoTpomnus HeMeTaJuIoB (Ha IpuMepe KUCIIopoa, cepbl, (hocdopa u yriepona).
Bogopon. [Ilomyuenue, ¢usnueckue U XMMHYECKHE CBOMCTBA: pEAKIMH C MeTajulaMu

1 HEMCTAallIaMH, BOCCTAaHOBUTCIIbHBIC CBOMCTBA. rI/I,I[pI/II[BI. TonauBHBIC DJIEMEHTEIL.

lanorensl. Haxoxpaenue B Opupoae, crnocoObl TOMy4YeHUs, (U3NYECKHE W XUMHUYECKHE
cBoicTBa. ['amoreHoBoAopoabl. BakHelne KUCIOPOACOAEPKAIIME COCIUHEHUS TaJOTCHOB.
JlabopaTopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTY4YeHUs raioreHoB. [IpuMeHeHne raloreHoB U ux
COETUHEHUH.

Kucnopon, o30H. JlaboparopHble | NPOMBIIUIEHHBIE CIOCOOBI IOJIyYEHHS KHUCIOPOAA.
du3nyecKknue 1 XMMUYECKHE CBOMCTBA U IPUMEHEHHE KHCII0pO1a U 030HA. OKCUIBI U IEPOKCU/IBI.

Cepa. Haxoxnenue B mpupoze, CrocoObl IMoJydeHus, (U3MUecKue U XUMUYECKUE CBOMCTBA.
CepoBogopon, cynbduasl. Oxcun cepri(IV), okcua cepsl(VI). CepHrictas u cepHasi KUCIOTHI U UX
conu. OcOOEHHOCTH CBOMCTB CEpHOI KUCNOTHI. [IprMenenue ceprl u €€ COeTUHEHUI.

A3zor. HaxoxxneHnue B npupoje, crocoObl MONydeHus, (U3MUecKhe U XMMUYECKHE CBOMCTBA.
Ammuak, HUTpUAbL. OKcuIbl a30Ta. A30THCTas M a30THAs KUCIOTHI M MX coiu. OcoOeHHOCTH
CBOWCTB a30THOU KUCNOTHI. [IpMeHeHre a30Ta U ero coeJMHEHNH. A30THBIE YA00pEHHUS.

®docdop. Haxoxaenue B mpupojie, CocoObl MomydeHus, Gu3nIecKkue U XMMHUYECKUEe CBOMCTBRA.

®dochuast u pochun. Oxcumsl dochopa, docdhopnas kuciaora u e€ comu. MeradocdopHas

u nupodocdopHas kucaotsl, ochopucras u pochoproBatuctas kucnoTel. [Ipumenenne ocdopa

u ero coequHeHuit. dochopHeie y100peHus.
VYrinepoa, HaxoXJI€HUE B MpUpoje. AJUIOTpornHbIe MoauduKanuu. Ousndeckne U XUMHYECKHUE
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3zoBaHHbBIX yriepoaoM. Okcun yraepoaa(ll), okcun yrinepona(IV),

yroJjibHass KHUCJIO0Ta he€ CoJM. AKTI/IBI/IpOBaHHHﬁ YroJjib, aI[CODGI_II/I}I. DyIIepeHsl, FDad)CH,

YIIICPOAHBIC HaHOTDV6KI/I. HpI/IMCHCHI/IC NOpOCTLIX BCHICCTB, O6pa30BaHHBIX yrjiepoaom, Hu €ro
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COCTUHEHU.

Kpemuwnii. HaxoxaeHue B mpupoie, CiocoObl MOMydeHus:, PU3NIEeCKUe U XUMHUYECKHE CBOKCTBA.
Oxkcuna kpemaus(IV), kpeMHHeBass KUCIIOTa, CHIUKATHI. [I[pUMEeHEeHHEe KPEMHUS U €r0 COSTMHCHUI.
CrekJ10, €ro noJiyueHue, BUIbI CTEKIIA.

[Tonoxenune wmeramwnoB B llepuognueckoil cucTeMe XMMHUYECKHX 3JIeMEHTOB. OcoOeHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000JI0UEK aTOMOB METAJLJIOB.

PacnpocTpanenne XMMHUYECKHX YJIEMEHTOB-METAJIOB B 3€MHOM KOpE.

OOmume ¢usnyeckue cBOiCTBa MeTawioB. IlpuMeHeHne MeTasioB B ObITY M TexHuKe. CIiaBbl
METaJUIOB.

ONEeKTPOXUMHMUECKUI pPsii HampsbkeHUd MetamioB. OOmue crnocoObl MOJYYEHUS METallIoB:
TMAPOMETAUIYprusi, MUPOMETAJLIyprusi, EeKTpoMeTauryprus. IloHsTne o KOppo3uum MeTayioB.
CriocoObI 3aIUTHl OT KOPPO3HUH.

OOmast xapakrepuctuka MeTauioB [A-rpynmer  Ilepuonudeckoil cuCTEMBl  XHUMHYECKHX
anieMeHTOB. Hatpuil u xanuii: monmyuyenue, (u3nueckue U XMMHUYECKHE CBOMCTBA, NMpPHUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCIUHEHUM.

OOmas xapakrepuctika MetawioB [IA-rpymsr [Tepronuyaeckoil cHCTEMbI XUMHUYECKHAX JIEMEHTOB.
Marauii ¥ KanmpIuii: TMoNydeHHe, (HU3WYECKHE W XMMUYECKHE CBOICTBA, NPUMEHEHHE IPOCTHIX
BEILIECTB U UX coeMHEeHUH. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHHS.

ANOMMHHHR: TOdTydeHue, (u3MUecKue M XMMHUYECKHE CBOMCTBA, NPUMEHEHHE IPOCTOrO
BEIIECTBA M €r0 COeAMHEHUH. AMQOTEpHbIE CBONCTBa OKCHAA U THAPOKCHUIIA ATFOMHUHUS,
T'UJIPOKCOKOMITJIEKCHI aTFOMUHUSL.

OOmiast xapakTepucTHKa MeTauioB 1nodounslx noxarpymnm (b-rpynm) Ilepuoguueckoil cuctemsl
XUMHUYECKHX 3JIEMEHTOB.

dusnyeckue M XMMUYECKHE CBOWCTBA XpoMa U ero coequHeHuil. OKCHIbl U TUAPOKCUIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl u quXpomarbl, UX OKHUCIUTEIIbHbIE CBOMCTBA.
ITosnydyeHne u npuMeHEHUE XpoMma.

du3nyeckue U XMMHYECKHE CBOMCTBA MapraHila M €ro COeIMHEHuH. BakHellne coennHEeHus
mapranua(ll), mapranna(IV), wmapranna(VI) wu mapranma(VII). Ilepmanranar xanus, ero
OKHCJIUTENbHBIE CBOKCTBA.

dusnyeckue U XMMHUYECKNE CBOWCTBA JKE€JI€3a U ero coeAuHeHUH. OKCUIpl, THAPOKCUABI U COJIU
xene3a(ll) u sxeneza(Ill). [Tonydyenue u mpuMeHeHUE Keie3a U €ro CIIJIaBOB.

du3nYecKre U XUMUYECKUE CBOMCTBA MeIU U €€ coequHeHui. [loyyenrne u npumMeHeHne Meau
1 €€ COeTMHEHU.

[unk: momyyeHue, (U3MYECKHE M XUMHUYECKHE CBOWCTBA. AMQOTepHBIE CBOICTBAa OKCHAA

U TUAPOKCHUJAa HUHKA, THAPOKCOKOMIUICKCHI IIUHKA. HpI/IMCHCHI/IC LIMHKA ¥ €T0 COCAUHEHUH.
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OKCIIepUMEHTAIbHbIE METOJbl M3Y4YEHHUs BELIECTB M MX MpPEBpAIlCHUI: H3ydyeHue oOpaslioB
HEMETaJJIOB; TOpeHue cepwl, (ocdopa, ’kene3a, MarHus B KUCIOPOJE; H3YyUEHHE KOJUIEKLIUU
«MeTauibl U CIUIaBbl»; B3aUMOJEWCTBUE IIEIOYHBIX M LIEIOYHO3EMENbHBIX METAJJIOB C BOJOH
(BO3MOXKHO HCITOJIb30BaHHE BHCOMATEPHAIOB); B3aUMOJICHCTBHE ITMHKA M XKElie3a C pacTBOpPAMHU
KHUCJIOT H LIENIOYei; KAaueCTBEHHbIE PEaKIMM Ha HEOPraHMYeCKHUEe AaHUOHBI, KAaTHOH BOJOPOJIa
Y KaTHOHBl METAJUIOB; B3aUMOJEHCTBUE THAPOKCHIOB AJTOMHUHMS U IIMHKA C PAaCTBOPAMM KHCIIOT
U IIeJOoYeH; pelleHUe HKCHEpUMEHTalIbHbIX 3a7ad 1o TemaM «lanmorens», «Cepa u eé
COCMHEHUS», «A30T U pochop U X coeauHeHHs», «MeTaibl TIaBHBIX NOATPYyN», «MeTaibl
MOOOYHBIX MOATPYIIID.

XuMHSA U )KU3Hb

Posb xuMum B obecrieueHNH yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA.

[ToHATHE O HAYYHBIX METO/IAX MMO3HAHUS M METOJIOJIOTHH HAYYHOT'O HCCIIEeIOBAHMUS.

Hayunple npuHIMIBI OpraHU3alMl XUMHUYECKOTO MPOHM3BOACTBA. [IpoMBINUIEHHBIE CHOCOOBI
MOJyYeHUs BaKHEWIIMX BeIIeCTB (Ha MNpUMepe NPOM3BOJACTBA aMMUAKA, CEPHOW KHCIOTHI,

MeTaHOHa). HpOMbIH.U'ICHHLIe CIIOCOOBI MOJIYYCHHA MCTAJJIOB U CIIJIaBOB. XHUMHUECKOE 3arpsA3HCHUC

OKpY)XalIlel Ccpenbl | ero MociencTBus. IlpoOieMa miepepaOboOTKH OTXOAOB W MOOOYHBIX

OpOAYKTOB. Poib XuMuu B 00€CleUeHUN SHEPreTH4ecKoil Oe3omacHOCTH. [IpUHIMIBL «3enEHOoM

XUMHUN.

Xumusi ¥ 3I0pOoBbe  4YenoBeka. JlekapcTBeHHbIe cpeicTBa. [IpaBuia  HMCHOJIB30BaHHS
JIEKapCTBCHHBIX MpenapaToB. Poibs XUMUU B Pa3BUTHH METUITUHBIL.

XUMUSL TIMIIUA: OCHOBHBIC KOMITOHEHTHI, MUIICBBIC 100aBKU. Poib Xumum B oOecriedeHHU
MUIIEBOK OE30MaCHOCTH.

Kocmernueckne u nmapdromepnbie cpeactBa. bertoBas xumus. [lpaBuna  GezomacHOro
WCIIOJIb30BAHUS MTPEIapaToB OBITOBOW XUMHUH B TIOBCETHEBHOM KU3HHU.

XUMHS B CTPOUTEIBCTBE: BAXKHEUIIINE CTPOUTENIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).

XuMHUs B CENbCKOM X03siicTBe. OpraHn4YecKue U MUHEPAIbHbBIE YIOOPEHHUS.

COBpeMeHHHe KOHCTPYKIOHUOHHBIC MaTCpHaJIbl, KpAaCKH, CTCKJIO, KEpaMHKa. Marepuansl aus

OJICKTPOHHKH. HanoTexHoJI0THH.

Pacuérnbie 3amaun

Pacuérhl: Macchl BelecTBa ik 00bEMa Ta30B 1O U3BECTHOMY KOJIHUYECTBY BEIIECTBA, MAacce WU
00BEMY OJHOTO W3 YYAaCTBYIOLIMX B PEaKIMM BEIIECTB; Macchl (00BEMa, KOIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIMH, €CIW OJHO W3 BEIIECTB HWMEET MPUMECH; Macchl (00bEMa, KOJIWYECTBA
BEIIIECTBA) MPOJYKTa PEaKIUHU, €CIU OJHO W3 BEIIECTB JIaHO B BUJE PACTBOpa C OMPEAEIEHHOMN
MAaCCOBOM JI0JIEN pacTBOPEHHOTO BEILECTBA; MACCOBOW JOJIM U MOJISIPHOM KOHLEHTPALIMU BELIECTBA

B pacTBOPC; N0JIM BbBIXOAA MPOAYKTA PCAKIIUU OT TCOPCTUYCCKU BO3ZMOIKHOI'O.
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MesknpeaMeTHble CBSI3H

Peanmuzarust MeXnpeIMETHBIX CBSI3ed MPU M3YYCHHH OOIIEH W HeoOpraHudeckol xumuu B 11
KJIacCe OCYILECTBISIETCS] uepe3 MCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, Tak
u HOH}ITI/II>'I, IMPUHATLIX B OTACJIBHBIX MPEAMCTAX CCTCCTBCHHO-HAYYHOI'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: SBJICHHE, HAYYHBIH (DAaKT, TUIIOTE3a, TECOPUS, 3aKOH,
aHallu3, CHUHTE3, Kiaccuukaius, MNEepUOJUYHOCTb, HaONIOJCHUE, H3MEPEHHE, SKCIEPUMEHT,
MOJIeJb, MOJICJINPOBAHHUE.

®dusuka: MaTepus, MUKPOMHUP, MAaKPOMHP, aTOM, SJICKTPOH, MPOTOH, HEHTPOH, WOH, W30TOIIHI,
pPallMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHYECKH ypOBEHb, BEIECTBO, TEJIO, O00BEM, arperatHoe
COCTOSIHME BEILEeCTBAa, UACANbHBIN ra3, (pu3nueckue BETUYHMHbI, €IUHULBI U3MEPEHHUs, CKOPOCTh,
SHEprus, Macca.

Buonorus: kieTka, opraHnusM, sKocucTema, ouochepa, MeTaboau3M, MaKpo- ¥ MUKPOIIIEMEHTHI,
O€JIKHU, >KUPBI, YIJIEBOJbI, HYKJIEHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIECTB
Y TIOTOK PHEPTUH B 9KOCHUCTEMAX.

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOMAEMBbIE, TOTIINBO, PECYPCHI.

TexHonorusa: XuMUUIecKas NPOMBINIJICHHOCTh, MCTAJLIYpPrusa, CTPOUTCIIbHBIC MAaTCpHallbl,
CEIIbCKOXO3SMCTBEHHOE  IPOW3BOJCTBO,  IHUIIECBAasl  MPOMBIIUICHHOCTh,  (papMaleBTHICCKas
MIPOMBIIIJICHHOCTH, MPOU3BOICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX

MaTCpHaIOB, DJICKTPOHHAA IIPOMBIIIIICHHOCTb, HAHOTCXHOJIOI'HU.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «XUMMWSA»

10 KITIACC «OPTAHUYECKAS XUMMUSA»

basoBbiii ypoBens (1 Yray0aéHHbIi YpOBEHb DJIeKTPOHHbIE CnuCoOK UTOTOBBIX Cnoco6
yac) (1+24aca) (uudpossbie) IUVIAHUPYEMBbIX Pe3yJbTAaTOB € OLICHKH
o0pa3oBaTebHbI yKa3aHHeM 3TaloB UX HUTOTOBBIX
e pecypchbl ¢opmupoBanus IUIAHUpYe
MBIX
pe3yJbTart
OB
Kon- Kon- bazoBsrii Yrmyoné
BO BO yYpOBEHb HHBII
4acoB 4acoB YPOBEHb
Paznen 1. Teopernueckue ocCHOBBI opranudeckoii xumun (3 1)\(94)
3y Tema 1. [Ipeamer but6mmoreka [IOK | BnajgeHue cucTeMoi XMMUYECKUX Permrenne
OpraHn4ecKoi https://m.edsoo.ru/ | 3HaHUii, KOTOpas BKIIOYALT: y4eOHBIX U
xumuu. Teopus 7f41837c OCHOBOIIOJIATAIOIINE TOHITHS MPAKTHKO-
XHMHUYECKOT0 (XMMUYECKUI 2JIEMEHT, aTOM, OpPUEHTUPOBAHH
CTPOCHHS 3JIEKTPOHHAast 000JI0UKa aToMa, BIX 33]1aY;
OpPraHn4yecKuXx MOJIEKYJIa, BaJICHTHOCTD, YCTHBIH OIpoc
COeJUHEeHHUI ANEKTPOOTPHUIATEIIBHOCTb,

XUMHUYECKasl CBSI3b, CTPYKTYpHast
dopmyna (pa3BépHyTas U
COKpani€HHas ), MOJb, MOJISIpHAS
Macca, MOJIIPHBIH 00BEM,
YTJIEPOJIHBIN CKETIET,
(byHKIMOHATBHAS TPYIINA, paJnuKal,
M30MEPHUsl, U30MEPHI, TOMOJIOTMUYECKHMA
psia, TOMOJIOTH, YTJIEBOJOPO/IBI,
KHCJIOPOJI ¥ a30TCO/IepKalue
COEIMHEHUS, MOHOMED, TIOJIMMED,
CTPYKTYpPHO€ 3BEHO,



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

BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS );
TEOPUU U 3aKOHBI (TEOPHS CTPOCHUS
OpraHu4eckux Beniects A. M.
BytiiepoBa, 3aKOH COXpaHEHMsI MACChI
BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUU;
MHUPOBO33PEHYECKUE 3HAHUS,
JeKaILIUE B OCHOBE IOHUMaHUS
MPUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH,
dakTonornueckrue CBEACHUs O
CBOMCTBAX, COCTABE, ITOJyYEHUHN U
0€301acHOM HCIIOIb30BAHUH
BaXHEHIIINX OPraHUYECKUX BEILLECTB B
OBITY U IPAKTHUYECKOM 1eATEIbHOCTH
YernoBeKa

IIpenmer

OPraHMYEeCKOU XUMUU:
e€ BO3HUKHOBECHHME,
pPa3BUTHE U 3HAYCHUE
B MOJIYYEHUH HOBBIX

BEIIIECTB n
MaTEepHUAJIOB.
JleMoHCTpanuu: —
03HAKOMJICHHE c
oOpasiamu
OpTaHUYECKUX
BEIIIECTB H
MaTepuajiaMi Ha HX
OCHOBE; — OIIBITHI MO
MIPEBPAILLCHHIO

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

c(hopMUPOBAaHHOCTH YMEHUM
UCIIOJIb30BAaTh XUMUYECKYIO
CHUMBOJIUKY JIJISI COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHON )
(dbopMyI OpraHMYECKUX BEIIEeCTB U
YpPaBHEHUN XMMHYECKUX PEAKIUH,
M3TOTaBIUBATH MOJEIHN MOJIEKYII
OpPTraHWYECKUX BEIIECTB IS
WJUTFOCTPAIIMN UX XUMUYECKOTO U
MIPOCTPAHCTBEHHOI'O CTPOCHMUS

Pemenne
y4eOHBIX U
MPaKTHKO-
OpPUEHTUPOBAHH
BIX 33/1a4;

YCTHBIN OIPOC:
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OpraHUYEeCcKUX
BEIIECTB npu
HarpeBaHuu
(nnaBieHue,
oOyriiBaHue u
TOpPEHUE).

DJIEKTPOHHOE
CTpPOEHUE aToma
yriiepojia: OCHOBHOE
U BO30YyX/1EHHOE
COCTOSIHUSL.
Baneunrnrie
BO3MOXKHOCTH aToMa
yriiepoja.
XumMmudeckas CBSI3b
B OpPraHUYeCKHUX
COCIMHEHMUAX. THIIBI
TUOpUAU3AIIH
ATOMHBIX OpOHUTANCH
yriiepoja.

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

Pewmenue
y4eOHBIX U
MPaKTHKO-
OpPHEHTHPOBAHH
BIX 33/1a4;
YCTHBIH 0npoc:
XUMHUYECKUM
JMKTAHT

MexaHu3mbl
o0pazoBaHUs
KOBaJEHTHOM  CBA3U
(oOMeHHBII
U JIOHOPHO-
akuenTopHbIif). Tumst
NEPEKPHIBAHUS
aTOMHBIX OpOuTanei;
G- U T~ CBSI3U.

Teopus CTpOEHUs
OpraHMYECKHUX
coenuHenui A. M.

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

BJIQJICHUE CUCTEMON XUMHYECKUX
3HAHUU, KOTOpas BKIIFOYAET:
OCHOBOIIOJIATaIOIME ITOHSITHS

YeTHBIN onpoc
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Bbytneposa, eé
OCHOBHBIE
MOJIOKEHUSL.

CrtpyKTypHBIE
bopMyIIBI
OpPTraHUYeCKUX
BeniecTtB. ['omomnorus,
U30MEpHSL.
XuMHYecKkasi CBS3b B
OpPTraHUYeCKUX
COCTUHEHUSIX —
OJTMHApHBIC "
KpaTHbIE CBSI3U. G- U
T-CBSI3H.
JlabGopaTopHbIil OMBIT:
—  MOJAETUPOBAHHE
MOJIEKYI
OpPTraHUYeCKUX
BEIIIECTB.

7f41837c

(XMMHUECKUI 37IEMEHT, aToM,
AJIEKTPOHHAst 000JI0UKa aTOMa,
MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTD,
XMUMUYECKas CBA3b, CTPYKTypHast
dbopmyna (pa3BépHyTas u
COKpaIll€HHast), MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA 00BEM,
YIJIEPOJHBIN CKEJET,
(byHKIMOHATBHAS TPYIINA, PaJAUKal,
U30MEepHsl, U30MEPbl, TOMOJIOTUYECKUN
psia, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCJIOPOJ U a30TCoJepKalie
COEJIMHEHUS, MOHOMED, MOJIUMEp,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS);
TEOPHH U 3aKOHBI (TEOPHsI CTPOCHUS
OpraHMYecKUX BemecTB A. M.
byrieposa, 3aKk0H COXpaHEHUsT MacChl
BEIIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUI S3BIK XUMUH;
MHUPOBO33PEHUYECKUE 3HAHUS,
JIeKale B OCHOBE TOHUMAaHUS
NPUYUHHOCTH ¥ CUCTEMHOCTH
XUMHYECKHX SIBICHUH,
(aKTOJIOTrMUECKUE CBEJICHUS O
CBOMCTBAX, COCTABE, ITOJYyYEHUHN U
0€301acHOM HCIOJIb30BaHUU
BRXHEUIIINX OPraHMYECKNX BEIICCTB B
OBITY M IPAKTUYECKOH EATEIILHOCTH
YeJoBeKa
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OpnuHapHas, c(OPMHPOBAHHOCTb YMEHUS
JIBOMHAs W TPOWHAas OIIPEIEIATh BUJIBI XMMUYECKOU CBS3H
CBSI3b. Crioco0b1 B OPraHUYECKUX COEIMHEHMSX
paspbiBa CcBs3el (omuHApHBIE U KPATHBIE)
B MOJIEKYJax
OpPTraHUYeCKUX
BEILECTB. [TonsiTue
0 CBOOOJJHOM
pajnukae,
HyKIeoduie
U dseKTpodue.
CrtpyKTypHbBIE bubmmoreka [IOK | chopMupoBaHHOCTH YMEHHIA: IInceMeHHBIM
(GOpMyIIBI  pa3IMYHBIX https://m.edso0.ru/ | ucrnonbp30BaTh XUMHUYECKYIO orpoc

BUJ0B:. CKCJICTHAA.

7f41837c

CHUMBOJIMKY IJId COCTAaBJICHHUA

Buasl  uzomepumu: MOJICKYJISIPHBIX M CTPYKTYPHBIX
CTpYKTypHas, (pa3BEpPHYTHIX, COKPALIEHHBIX U
IPOCTPaHCTBEHHAs. CKEJIETHBIX) (hOpMYsT OpraHMYECKHX
DJEeKTPOHHBIE BEIIIECTB
3 dexThI
B MOJIEKYJIax
OpPraHUYeCKUX
COeTMHEHNN
(MHITyKTUBHBIN
1 ME30MEpHBII
3P PEKTHI).
[IpencraBnenue 0 bubnuoreka [IOK | cpopmMupoBaHHOCTH | HCTIONB30BATh
KJIaccu(puKanuu https://m.edsoo.ru/ | ymeHnwuii: XUMUYECKYIO
OpraHUYECKUX 7f41837c HCII0JIb30BaTh CUMBOJIUKY
BEIIIECTB. XMUMUYECKYIO ISt
Homenkmnarypa CHUMBOJIMKY JIJIS COCTaBIICHUS
OpPraHUYeCKUX COCTaBJICHUS MOJIEKYJISIPHBI
COCIIMHEHUH MOJICKYJISIPHBIX H X 1
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(cucremaTnueckas) u CTPYKTYPHBIX CTPYKTYPHBIX
TPUBHUAIILHBIE (pa3BEpHYTHIX, (pa3BEpHYTHIX,
HA3BaHUS Ba)KHEMIINX COKPAILIEHHBIX U COKpAaIIEHHBIX
IIPEICTaBUTEIICH CKEJIETHBIX) (hOPMYNT | U CKENETHBIX)
KJIACCOB OpraHUYeCcKHUX bopmyn
OpraHUYECKUX BEILIECTB OpPraHUYECKUX
BEIIIECTB. BEILIECTB
OcoOenHoctu bubnuorexa [IOK | cocTaBisiTh ypaBHEHHSI XUMHUYECKHX
U KJaccu(pUKaIus https://m.edsoo.ru/ | peakumii ¥ pacKpbIBaTh UX CYIIIHOCTb:
OpraHHYECKUX 7f41837¢c OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuil. peaknuil MoCpeaCTBOM COCTABIICHUS
OkucauTeNnbHO- AIIEKTPOHHOTO OallaHca 3TUX PeaKIIUi,
BOCCTAaHOBUTEJIbLHBIE peakiyii HOHHOTO OOMEHa MyTEM
peaxkuu COCTaBIICHUS UX MOJIHBIX U
B OpPraHUYecKon COKpAIIEHHBIX HOHHBIX ypaBHEHUN
XUMUH.
OKCrepuMeHTaJIbHbIE bubmuoreka [IOK | copmMupoBaHHOCTH YMEHHIA
METO/IBI U3YYCHUS https://m.edsoo.ru/ | xapakTepu3oBaTh COCTaB, CTPOCHHE,
BEILIECTB u ux 7f41837c du3HYecKre U XUMHUYECKUE CBOMCTBA
MIPEBpAICHUIA: TUMIUYHBIX MPEICTaBUTEICH
KaueCTBEHHOE Pa3IMYHBIX KJIACCOB OPTaHUYECKHUX
oOHapyX eHHe BellecTB (MeTaH, 9TaH, dTUJICH,

yriepojia H BOJAOpoAa
B OPraHUYECKUX
BEII[ECTBAX.
Beruncnenus: —
OmpeeIeHue
MOJIEKYJIAPHON
bopMyIibl
OpraHUYeCcKOro
BEIIIECTBA 1o

MIPOITMJICH, alleTIeH, OyTaaueH-1,3,
MeTunOyTaauen-1,3, 6enson,
METAHOJI, 3TAHOJI, dTUICHTJINKOIb,
TIIULEpHH, (DEHOI, alleTaabAeTu I,
MypaBbHHAS U YKCYCHAsl KHCIIOTHI,
TIII0K03a, Kpaxmall, [eJITII03a,
aMHHOYKCYCHasl KHCIIOTa),
WTIOCTPUPOBATH TEHETHYECKYIO
CBSI3b MKy HUMHU YpaBHECHUSIMU
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MaCCOBBIM J0JIIM
9JICMCHTOB, BXOOAIIIHUX
B €I'0 COCTaB.

COOTBETCTBYIOIIUX XUMUYECKUX
peaKkuuii ¢ UCII0JIb30BAHUEM

CTPYKTYPHBIX (OpPMYIT

Paznen 2. Yraesonopoasi 14(40)

2y

Tema 2. [IpeaesibHbIE YIJIEBOAOPOIAbI —
aJKaHbI, HUKJI0AJIKAHBI

64

AJKaHBI: cOCTaB U
CTpOEHHUE,
TOMOJIOTUYECKUH PSI.
Mertan u 3Tan —
IIpOCTENIINE
MIPEJCTABUTEIHN
QJIIKaHOB: (pU3UUECKHe
CBOMCTBA.

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

Howmenkiarypa

U U30MepuUs aJKaHOB.
DIIEKTPOHHOE

U TIPOCTPAaHCTBEHHOE
CTPOCHHE  MOJIEKYII
AJIKaHOB, sp*-
rudpuan3aIs

aTOMHBIX ~opOuTanei

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

c(hOpMUPOBAHHOCTh YMEHUH
XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢du3nvecKrue 1 XUMHYECKHE CBOWCTBA
TUIMWYHBIX NIPECTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX
BEILIECTB: AJIKAHOB, IMKJIOAIKAHOB,
AJIKEHOB, AJIKA/INEHOB, AJIKWUHOB,
apOMaTHYECKUX yTJIEBOJOPO/IOB,
CIHPTOB, AJIBJCTHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTHIX U
CJIOKHBIX 2(pUPOB, )KHUPOB,
HUTPOCOEIMHEHUI U AMUHOB,
AMHHOKHCIIOT, OEJTIKOB, YTIIEBOIOB
(MOHO-, T1- ¥ TOJIMCAXAPHJIOB),
WLTIOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEX/y HUIMU YpaBHEHUSIMU

Pemenue
Y4EOHBIX U
MIPAKTHKO-
OpUEHTUPOBAHH
BIX 33]1aY;

YCTHBIN OMPOC:

yriaepoaa,  G-CBA3b. COOTBETCTBYIOIIUX XHMUYECKHX
Kondopmepsr. peaKkuuii ¢ UCTI0JIb30BAHUEM

CTPYKTYPHBIX (OpMYII
JeMoHcTpanus: bubnuorexa [IOK | chpopmupoBanHocts | chopmupoBan | [Ipaktuueckas
dusnyeckue cBOWCTBA https://m.edsoo.ru/ | ymeHnwuii HOCTh YMEHHMIi: | paboTa
JIKAHOB 7f41837c HCIIOJIb30BATh CaMOCTOSITEIb
(pacTBOPUMOCTB). XUMHUYECKYIO HO
[TpakTnueckast pabota CHUMBOJIUKY JJIS IIJIAHUPOBATh U
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Ne 1. Tlonmyuenue
METaHa U U3yUYCHUE
€r0 CBOMCTB.

COCTaBJICHUA
MOJICKYJIAPHBIX U

CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpAaIIEHHOM )
dbopmyn
OpraHUYeCcKHUX
BEILIECTB U
ypaBHEHU U
XUMHYECKHX
peaxkiuu,
W3rOTaBIINBATH
MOJIETH MOJIEKYI
OpPraHUYECKHUX
BEIIECTB IS
WJUTFOCTPAIIH UX
XUMHYECKOTO U
IIPOCTPAHCTBEHHOTO
CTpOCHUS

IIPOBOJIUTH
XUMHYECKHUH
9KCIIEPUMEHT
(nony4enue u
U3YYCHHE
CBOICTB
OpPTaHHYECKUX
BEIIIECTB,
Ka4yeCTBEHHBIE
peakuuu
YIJIEBOIOPOJIO
B Pa3JIMYHBIX
KJIACCOB U
KHCJIOPOJICOIe
pIKaIuX
OpPTaHHYECKUX
BEILIECTB,
penieHue
IKCIIEPUMEHTA
JBHBIX 33134
o
pacro3HaBaHU
0
OpPTaHUYECKUX
BEILIECTB) C
COOJTIO ICHHEM
TIPaBIIT
0e30ImacHOro
oOparieHus ¢
BEIIECTBAMH U
1a00paTOPHBIM
o0opynoBaHue
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M,
¢dbopmynrpoBar
b 1ICITh
HCCIIeIOBaHMUS,
IPeCTaBIISITh
B Pa3JIMYHOMN
dhopme
pe3yIbTaThI
IKCIEPUMEHTA,
aHATM3UPOBAT
b U OLICHUBATh
ux

JIOCTOBEPHOCTH
MeraH u 3TaH — bu6nuoreka [IOK | chpopmupoBanHOCTH
XUMHYECCKHE CBOMCTBA https://m.edsoo.ru/ | ymeHus onpeaensath
(peakiuu 3aMeIeHus 7f41837c BUJIBI XUMHYECKOH
Y TOpEHNs), CBSI3U B
HaXOXKJIEHUE B OpraHUYECKUX
PHUPOJIC, TIOTyUCHHE COCIUHEHMSIX
U TIpUMEHEHHUE. (omuHApHBIE U
KpaTHbIE)
XuMH4decKue bu6mmoreka [IOK chopmupoBad | XUMHUYECKUN
CBOICTBa AJIKaHOB: https://m.edsoo.ru/ HOCTb YMEHHUI: | JTUKTAHT
HU30MEpH3aIHH, 7f41837¢c BBISIBIISITH
JIETUIPUPOBAHMS, B3aMOCBS3b
LUKIHU3AIHH, XUMHYECKUX
MUPOJIN3a, KpPEKHUHTa. 3HAHUM C
[IpencraBnenue 0 HOHATUAMH U
MEXaHM3ME PEaKIIHi TIpe/ICTaBICHH
paJIuKaILHOTO SIMH JIPYTUX
3aMeIlCHHS. €CTECTBECHHO-
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HayYHBIX
MpeaMETOB
s 0osee
OCO3HAHHOTI'O
ITOHUMaHUS
CYILIHOCTH
MaTepHaIbHOT
0 SIUHCTBA
MUpa,
HCIO0JIb30BAaTh
CHUCTEMHBIC
3HAHHUA 10
OpraHU4YeCcKOu
XUMUH JJIS
O0OBSICHEHHS U
MIPOTHO3UPOBA
HMSA SIBJICHUH,
HMECIOITUX
€CTECTBCHHO-
HAY4YHYIO
IpPUPOTY

[ukaoankaHsI.

OO6mas dbopmyina,
HOMEHKJIaTypa u
HU30MEpH.
OcobGeHHOCTH
CTPOCHUS u

XUMHUYECKHX CBOICTB
MaJIBIX

(IMKIIOTpOTaH,
IIUKJIO0YyTaH) u

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

c(OpPMHPOBAHHOCTb YMEHUI
XapaKTepu30BaTh COCTaB, CTPOEHHE,
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA
TUMUYHBIX NIPEACTaBUTEIEH
Pa3INYHBIX KJIACCOB OPraHMYECKUX
BEIIIECTB: AJIKAHOB, IIUKJIOAJIKAHOB,
QJIKEHOB, JIKa/JINEHOB, AJIKUHOB,
apOMAaTUYECKUX YTIIEBOJOPOJIOB,
CIIUPTOB, aJIbJETU/IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U

YcTHBII onpoc
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OOBIYHBIX
(IIMKJIOTICHTAH,
IIUKJIOTEKCaH)
LIMKJI0QJIKAHOB.
CnocoObl  MOTy4YeHUs
51 MIPUMEHEHUE
LMKJIOAJIKAHOB.

CJIOXHBIX 3(HUPOB, KUPOB,
HUTPOCOEIMHEHUN U aMUHOB,
aMHHOKHCIIOT, OEJIKOB, yTJIEBOJIOB
(MOHO-, TU- ¥ TIOJIUCAXAPUJIOB),
WTIOCTPUPOBATH TE€HETHUECKYIO
CBSI3b MEX/y HUMH YPaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX
peaKkuuii ¢ UCII0JIb30BAHUEM

CTPYKTYPHBIX (OpMYII

(6+1)

Tema 3.
HenpeneabHsie
yIJ1€eBOI0PO/bI:
aJIKeHbl,
aJIKaJHeHbl, ATKHHbI

Tema 3.
HenpeneabHsbie
yIJ1€eBOI0PO/bI:
aJIKeHbl,
aJIKaJHeHbl, ATKHHbI

(17+2
)u

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

c(hOpMUPOBAHHOCTh YMEHUI
XapaKTepu30BaTh COCTaB, CTPOCHHUE,
buznyecKkrue 1 XuMUYEeCKHe CBONCTBA
TUMHWYHBIX MPEJCTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BELIECTB: AJIKAHOB, LIMKJIOAIKAHOB,
QJIKCHOB, JIKa/IN€HOB, AIKUHOB,
apoOMaTHYECKUX YIJIEBOJOPOJIOB,
CIIUPTOB, aJIbJICTU/IOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTHIX U
CIIOXHBIX 2(QHUPOB, KUPOB,
HUTPOCOCTNHEHUN U aMUHOB,
aAMHHOKHCIIOT, OEIIKOB, yTJIEBOJIOB
(MOHO-, TU- ¥ TIOJIUCAXAPHJIOB),
WJUTFOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEX/y HUMH YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKHX
peaKkuuii ¢ UCI0JIb30BAHUEM

CTPYKTYPHBIX (hopMyI

Pemenue
Y4€OHBIX U
MPaKTUKO-
OpPUEHTUPOBAHH
BIX 3aJ1a4;

YCTHBIH 0npoc:

AJIKEHBI: COCTaB U
CTpOCHHE,
TOMOJIOTHYECKUH PSIJI.

bu6mmoreka [JOK
https://m.edsoo.ru/
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OTHICH n
MPOTNMIIEH —
MpOCTEHIINE
MPEICTaBUTENN
AJIKEHOB: (pu3nueckue
CBOICTBA.

7f41837c

AJIKEHBI: 1 | bubmnoreka [JOK [TnceMeHHBII
SpPrubpu3aIys https://m.edsoo.ru/ OIpoc
aTOMHBIX opOuranei 7f41837c

yriaepoaa, o- u

T~ CBSI3U.

CrpykrypHas u

reomerpudeckas (muc-

TpaHc-) U30MEpHUsl.

Beruucnenus: — 1P | Bubmuoreka [IOK

HaXOXKICHHE https://m.edsoo.ru/

MOJICKYJISIPHOM 7f41837c

(bopMyIibl

OpPTaHHYECKOTO

COCIMHEHUS TI0 Macce

(06BEMyY) TPOAYKTOB

CTOpaHMSI.

OTuneH u 1 | bu6mmoreka [IOK Pemenue
HPOTHIICH — https://m.edsoo.ru/ y4eOHBIX U
XUMUYECKHE CBOWCTBA 7f41837c MIPaKTUKO-
(peakuun OPHUEHTUPOBAaHH
TUAPUPOBAHUS, BIX 33]1aY;
raJIOTCHUPOBAHHSI, YCTHBIH OIpoc:
TUpaTaIliH, MIpaKTUIeCKast
OKHUCJIEHUS u pabota
MOJTUMEPU3AITHH ),

TIOJTyYCHHE u
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IPUMEHEHUE.
[IpakTuyeckast pabora
Noe 1. Tlonmyuenue
STHIIEHA W W3YYCHHE
€ro CBOWCTB.

XuMH4YecKue
CBOMCTBaA aJIKCHOB:
3aMeIICHUS B O-
MIOJIOKEHHE npu
JIBOMHOU CBS3MU.
[IpencraBnenue

0 MEXaHU3ME pPEaAKLIUU
3JIEKTPOPUIBLHOTO
MPUCOETUHECHUS.

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

copmupoBaH

HOCTb YMEHMUIA:

BBISIBIISTE
B3aMMOCBS3b
XAMUYCCKHUX
3HAHWH C
IIOHATHUSIMH U
MIPE/ICTaBIICHA
SIMH IPYTHX
€CTECTBEHHO-
HAyYHBIX
MIPEIMETOB
g 6oJiee
OCO3HAHHOI'O
MIOHUMAaHUS
CYIIHOCTH
MaTepuaIbHOT
0 €IUHCTBA
MHpa,
HCIOJIb30BaTh
CHCTEMHBIEC
3HAHUSA 1O
OpraHU4YeCKOu
XAMUH IS
OOBSACHEHHS U
MIPOTHO3UPOBA
HUS SIBJICHUM,

XUMHUYECKUN
JTAKTAHT
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HMCIOIHNX

€CTECTBEHHO-
HAY4YHYIO
IIpupony
Tema 6. bubnmoreka [JOK CamocrosiTenpHa
["aI0reHIIpOM3BOIHBIE https://m.edsoo.ru/ s pabora
yrieBoaoponoB (luac 7f41837c
u3 4): DIeKTpOHHOE
CTpOCHHE
raJIOr€HONPOU3BOTHBI
X YIJIEBOIOPOJIOB.
JlemoHcTpanus:
du3nyecKue CBOMCTBA
YIJIEBOIOPOIOB
(pacTBOPUMOCTbD)
YIJIEBOIOPOIOB.
Breruncnenus: —
orpezeneHue
MOJIEKYJIIPHOM
bopMmybl
OpPTaHHYECKOTO
BEIeCTBa o
MacCCOBBIM TOJISIM
AIIEMEHTOB, BXO/ISIIIUX
B €0 COCTAaB.
1P JlaGopaTopHbIii bubnuoreka [IOK | chpopmupoBaHHOCTH JlaGopatopHas
OIIBIT: — https://m.edsoo.ru/ | ymeHuii BiajaeThb pabowura
MOJEIUPOBAHNUE 7f41837c CUCTEMOM 3HAHUN 00
MOJICKYIT OCHOBHBIX METOJIaX
YIIEBOIOPOIOB u HAyYHOTO MMO3HAHUS,
TaJIOT€HOIPOU3BOTHBI HCIIOJIb3YEMBIX B
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X Brruncinenuss 1o

YPaBHEHHIO
XMMHYECKON DPEeaKIiu
(maccsl, 00BEMa,
KOJIMYECTBA

HCXOJHOTO BEIECTBA
WITN HpOIyKTa
peaxuu o
U3BECTHBIM macce,
00BEMY, KOJIMYECTBY
OJTHOTO M3 HMCXOJHBIX
BEILIECTB WITH

MPOJYKTOB PEAKIUH)

XUMUU IPU
M3Yy4YEHUU BEIECTB U
XUMHUYECKUX
SIBJICHU I
(HabmroieHue,
U3MEpEHHUE,
JKCIIEPUMEHT,
MOJICJIUPOBAHUE),
UCII0JIb30BATh
CHUCTEMHBIE
XUMUYECKUE 3HAHUS
JUTSL IPUHSTUS
pelIeHn B
KOHKPETHBIX
JKU3HEHHBIX
CUTYaIUsX,
CBSI3aHHBIX C
BEILECTBAMH U UX
MIPUMEHEHUEM

Tema 6.
["anorennpons3BoHbBIE
YIIEBOIOPOAOB (2 yac
u3 4): Peakuun
3aMEIIEHUs] TajoreHa
Ha TUIPOKCOTPYIIIY,
HUTPOTPYIIILY,
UAHOTPYIIY,
AMUHOTPYIILY.

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

COCTAaBIISITh
YpaBHEHUS
XUMHUYECKUX
peakuuii u
pacKpbIBaTh UX
CYIIHOCTb:
OKHCIIUTEIBHO
BOCCTAaHOBUTEN
BHBIX PEaKIUi
MOCPEACTBOM
COCTaBJICHUS

YcTHBII onpoc
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3JIEKTPOHHOTO
OaJlaHca 3TUX
peaKkuuid,
peakuuii
HOHHOT'O
oOMeHa myTéM
COCTaBJICHUS
HX HOJIHBIX B
COKpAaIIEHHBIX
MOHHBIX
YpaBHEHUH

Tema 6.
["anorennpons3BoHbIE
yraeBoopoaoB (3 yac
u3 4): J[eiictBue Ha
rajoreHnpoOu3BOJIHbIC
BOJIHOTO u
CIIUPTOBOTO PaCTBOpPA
mETOYH.
BzaumogeiictBue
JUTAJIOTCHAJIKAaHOB C
MardueM U IIHHKOM.

COCTaBIISITh
ypaBHEHUS
XUMHYECKHX
peakuuii u
pacKpbIBaTh UX
CYIIHOCTb:
OKHUCJIUTEIHHO
BOCCTaHOBUTEI
BHBIX PEaKIui
MOCPEJICTBOM
COCTaBJICHUS
3J€KTPOHHOTO
Oaylanca 3Tux
peaKLui,
peakuuii
HOHHOTO
oOMeHa yTéM
COCTaBIICHUS
WX TTOJTHBIX U
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COKpAaIIEHHBIX

HOHHBIX
ypaBHEHUH
AJKaTueHsl. but6mmoreka [JOK TectupoBanue
byraguen-1,3 u https://m.edsoo.ru/
MeTHIOyTaaueH-1,3: 7f41837c
CTpPOCHHE.
AJKaIueHbl: bu6mmoreka [IOK COCTaBJIATh
U30JIMPOBAaHHEBIE, https://m.edsoo.ru/ ypaBHEHHS
KyMYJIUPOBaHHBIE. 7f41837c XUMHYECKHX
OcoOenHoctu peakuuii u
3JICKTPOHHOTO pacKpbIBaTh UX
CTPOCHUS CYIIHOCTb:
1 XUMHUYECKHUX OKHCJIUTENHHO
CBOICTB -
COMPSHKEHHBIX BOCCTAHOBUTEII
JIYICHOB, bHBIX PEaKIUi
1,2- MIOCPEJICTBOM
u 1, 4nipucoenuHenHue. COCTAaBJIEHUS
3J€KTPOHHOTO
OajaHca THX
peaKkuuu,
peakuuii
HOHHOTO
oOMeHa MyTéM
COCTaBJICHUS
HX ITOJHBIX U
COKpAILEHHBIX
HMOHHBIX
ypaBHEHUH
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CnocoObl  Moy4eHus
U IpUMEHEHUE
AJIKaJUEHOB.

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

ITuceMeHHEbIi
onpoc

AJKaIueHbl:
BayKHEHIIIe
XHUMUYECKHE CBOMCTBA
(peakuus
MOJIMMEPU3AITUH ).
[Tonyuenue
CHHTETHYECKOTO
Kaydyka ¢ PE3UHBI.
JlaGopaTOpHBIN OIIBIT:
— O3HAKOMJICHHE C
obpasmnamu
MJIacTMacc, KaydyKoB
Y PE3UHBI.

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

BJIaJICHUE CUCTEMON XMMUYECKUX
3HaHUH, KOTOpask BKJIIOYACT:
OCHOBOIIOJIATa0II1e NOHATHUS —
XUMHUYECKUN JIEMEHT, aTOM, SJIp0 U
3JIEKTPOHHAas 000JI04Ka aToMa, S-, P-,
d-aTomHbBIC OpOUTAITH, OCHOBHOE U
BO30YXJIEHHOE COCTOSTHUSI aTOMa,
ruOpuan3anysi aTOMHbIX OpOUTANIEH,
MOH, MOJIEKYJIa, BAJICHTHOCTb,
ANIEKTPOOTPHULATEIBLHOCTD, CTETIEHD
OKHCIICHHSI, XUMUYECKasi CBsI3b, MOJIb,
MOJIIpHasi Macca, MOJISIpHBIN 00BEM,
YIJIEpOJHBIN CKelleT,
(GyHKIMOHAIbHAs TPpyIa, paJauKal,
CTPYKTYpHBIE (hOPMYJIbI
(pa3BEpHyThIE, COKpAIIEHHBIE,
CKEJIETHBIE), U30MEpUs CTPYKTypHast U
IIPOCTPAHCTBEHHAs (TeoMeTpuyeckKas,
OINTUYECKasi), U30MEPHI,
TOMOJIOTUYECKUH PsiJI, TOMOJIOTH,
YIIIEBOIOPOABI, KUCIOPOA- U
a30TcojepKalliie OpraHuuecKue
COEJIMHEHUS, MOHOMED, MOJIMMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS;
TEOpUH, 3aKOHBI (IEPUOANYECKUN
3akoH /. 1. MenneneeBa, Teopus
CTPOEHHS] OPraHUYECKUX BEHIECTB A.
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M. bytnepoBa, 3aKOH COXpaHEHUsI
Macchl BEUIECTB, 3aKOH COXPAHEHUS U
MIpEeBpaIIeHHs] SHEPTUU TPU
XUMHUYECKUX PEaKIHUsX),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN
SI3BIK XMW, MUPOBO33PEHUECKUE
3HAHU4, JIeKAIIUE B OCHOBE
MOHUMAaHUS IPUYUHHOCTU U
CHUCTEMHOCTH XUMUYECKUX SIBICHUN;
IIPEJICTABICHMS O MEXaHU3MaxX
XUMHUYECKUX PEaKIIUid,
TEPMOJAMHAMUYECKUX U KHHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O
B3aMMHOM BJIUSIHUUA aTOMOB U TPYIII
aTOMOB B MOJIEKYyJax (MHIYKTHUBHBIA U
Me30MepHbIH 3 (heKTbI, opueHTaHTHI |
u Il pona); pakronoruueckue
CBEJICHHS O CBOMCTBAX, COCTaBe,
MOJTy4EHUU ¥ 0€30MacHOM
MCIIOJIb30BaHUH BaXKHEUIIINX
OpraHUYECKHUX BEIECTB B OBITY U
MPaKTUYECKOU NeATEIbHOCTH
YesoBeKa, OOINUX HAyUHBIX
MPUHIIMIIAX XUMUYECKOTO
MIPOM3BOJICTBA (HA MpUMeEpe
MIPOU3BOJICTBA METAHOJIA,
nepepadoTKu HePTH)

Tema 6.
["anorennponsBoHbBIE
YII€BOIOPOAOB (4 yac
u3 4): llonarue o

bub6mmoreka [JOK
https://m.edsoo.ru/
7f41837c
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METaUI0OPTaHUYECKH
X COEIUHEHUAX.
Hcnons3oBanne

raJOreHIPOU3BOAHBIX
B OBITYy, TEXHUKE U B
XUMHYECKOM CHHTE3E.

Beraucaenmusi: 1P | bubmuoreka IJOK Pemenne
OIIpeJIcTICHuEe  JI0JIN https://m.edsoo.ru/ y4eOHBIX U
BBIXO/Ia MIPOJIyKTa 7f41837c MIPaKTUKO-
peakiuu oT OPUEHTUPOBAHH
TEOPETUUECKH BIX 33724
BO3MOYKHOTO.

AJIKMHBI: COCTaB U 1 | bubanoreka [JOK YcTHBIN OIpoC;
0COOEHHOCTH https://m.edsoo.ru/ XUMHYECKUH
CTpPOCHUS, 7f41837c JTUKTAHT
TOMOJIOTUYECKUN DS,

Anernned —
MPOCTEUILINIA
MPEeJICTaBUTEND
AJKUHOB: COCTaB,
CTPOEHUE,
¢duznueckue
CBOMCTBA.
DIEeKTPOHHOE 1 | bubmmoreka [IOK

H IPOCTPAaHCTBCHHOC
CTPOCHUC MOJICKYJI

aJIKMHOB, Sp-
rudpuan3aIs
aTOMHBIX opOuTanei
yriiepoja.
XuMHUYeCcKue
CBOMCTBA:

https://m.edsoo.ru/
7f41837c
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JUMEpU3aALNH

Y TPUMEpPHU3ALINH,
OKHCIICHUS.
Kucnorneie cBoiicTBa
AJIKWHOB, HMEIOUIUX
KOHIIEBYIO  TPOMHYIO
cBsa3b. KauecTBeHHBbIE
peakuuy: Ha TPOUHYIO
CBSI3b,
B3aWMO/ICHICTBUE
aleTusIeHa

C aMMHAYHBIM
pacTBOpOM
cepedpa(l).

oKcHa

[IpakTrueckas padoTa
Ne 3. Tlonyuenue
aleTHIICHA U
U3y4IEHUE €T

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

CBOMCTB.

1 AneTuIieH: bubnuorexa [JOK KonTposbnas
XUMHYECKHE CBOICTBa https://m.edsoo.ru/ pabota
(peakuun 7f41837¢c
THJIPUPOBAHUS,
raJIOTCHUPOBAHMSI,

THJIpATaIIH,

rOpeHusi), MOJy4yeHUe

U TIPUMEHEHHUE.
(2+1) | Tema 4. ApoMaTH4YeCKHE YIJIEBOIOPOIbI (8+1)
q q

1 | Apensl. ben3zon: 1 | bubmmoreka [JOK | cpopmMupoBaHHOCTH YMEHHIA: Pemmenne
COCTaB, CTPOCHHE, https://m.edso0o.ru/ | ycraHaBiIMBaThH MPUHAIIEKHOCTh y4eOHBIX U
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buzndeckue u
XAMHYECKHUE CBOMCTBA
(peakmuu
raJIOTeHUPOBAHUS U
HUTPOBAHUS),
MOJTyYeHUE U
pPUMEHEHUE.

7f41837c

U3YyYEHHBIX OPIraHNYECKHUX BEILECTB
10 UX COCTaBYy U CTPOCHUIO K
olpeieIEHHOMY KJlacCy/TpyIe
COCJIMHEHUH, TaBaTh UM Ha3BaHUS 110
CHUCTEMaTHYECKOW HOMEHKJIAaType
(IUPAC) u npuBOIUTh TPUBUATIbHBIE
Ha3BaHU JUIsl OTJCIIBHBIX
IIPEACTABUTENIEH OPTraHUYECKUX
BEIIECTB (3THJIEH, alleTUJIEH, TOIYO,
TIIAIEPHH, STHIICHTIINKOJb, (DEHOJI,
dbopmanbaerus, aneraibIeru,
alleTOH, MypaBbHHAs KUCIIOTA,
YKCYCHasi KMCJIOTa, CTeapuHOBas,
OJICMHOBASI, MaJIbMUTHHOBASI KUCIIOTHI,
TJIULMH, aJJaHUH, MaJIbT03a, GPYKTO3a,
aHWJINH, JUBUHWII, U30TIPEH,
XJIOPOIIPEH, CTUPOJ U IPYTHE

IMPaKTHUKO-
OPHUCHTHPOBAHH
bIX 3aJa4,

YCTHBIN OIPOC;

[IpaBuino
apOMaTHUYHOCTH,
pUMEPBI
apOMaTUYECKUX
COCIMHEHU.
JlaGopaTopHBIN OIBIT:
MonenupoBanue
MOJIEKYJT
apOMAaTUYECKHUX
YTJIEBOJOPOIOB.
IIpencrasienue 0
MEXaHU3ME peaKklIuu
ANEKTPOPUIHLHOTO
3aMEIECHHUS.

bubmuoreka [JOK
https://m.edsoo.ru/
7f41837¢c
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Beruucnenus: — 1P | bubmuoreka IJOK
YCTaHOBIICHHE https://m.edsoo.ru/
CTPYKTYPHOM 7f41837c
bopmybl
OpPraHUYECKOT0o
BEI[ECTBA Ha OCHOBE
€ro XMMHYECKUX
CBOWCTB WJIU
Croco00B MOJTyYEHUSI.
1P | Tomyou: COCTaB, 1 | bubmumoreka [IOK
CTpOCHHE, https://m.edsoo.ru/
dusnueckue " 7f41837c
XUMHUYECKHE CBOICTBa
(peakuuun
TaJIOTEHUPOBAHUS U
HUTPOBaHUS),
MoJTyuYeHue u
IPUMCHCHUE.
TOKCUYHOCTH apEHOB.
[IpencraBnenue 00 1 | bubmuoreka [JOK XUMUYECKUH
OpPHEHTUPYIOILEM https://m.edsoo.ru/ JTMKTaHT
JIEACTBAN 7f41837c
3aMeCTUTENEN
B OEH30JIBHOM KOJIBIIE
Ha npumepe
AITKWITBHBIX
paauKanos,
KapOOKCUIIHLHOM,
TUAPOKCUIIBHOM,
aMHUHO-

U HUTPOTPYIIIIHI,
aTOMOB T'aJIOT€HOB.

68



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

XuMudeckue
CBOMCTBA OeH301a
U €70 TOMOJIOT'OB:
OKHCJIEHHE TOMOJIOT'OB
OeH30:a.

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

I'enernueckas cBsA3b bubnmoreka [JOK TectupoBanue
YIJIEBOAOPO/IOB, https://m.edsoo.ru/
NpUHAUISKAIINX K 7f41837c
pa3IMYHbIM KJ1accaM
CriocoOmr bubmmoreka [JOK
TIOJTyYCHUS https://m.edsoo.ru/
apOMaTHIECKHUX 7f41837¢c
YIJIEBOIOPOIOB.
OcoOenHoctu
XUMHYECKHX CBOMCTB
CTHpOJIA.
[Tonmumepuzanus
CTHpOJIA.
Boluucnenus:  — bubnuorexa [JOK chopmupoBan | Pemenue
YCTaHOBIICHHE https://m.edsoo.ru/ HOCTh YMEHHIA: | y4eOHBIX U
CTPYKTYPHOMU 7f41837c IIPOBOJUTH MIPaKTHUKO-
bopMyIbI pacuéTsl 1o OpUEHTUPOBAHH
OpPraHUYECKOT 0 XUMUYECKUM BIX 33]1aY;
BEIIECTBA HAa OCHOBE (bopmynaMm u YCTHBIH OIIpOC:
ero XUMHUYECKHUX ypaBHEHUSAM
CBOICTB WIH XUMHAYECKHX
CHOCOOOB MOJTyYEHHUS. peakuuii ¢
HCIIOJIb30BaHU
eM
buzmgecKkux
BETTMYUH

(macca, 00BEM
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ra3os,
KOJIMYECTBO
BEIIECTBA),
XapaKTEePHU3YIO
IIMX BeEIlEeCTBa
c
KOJIMYECTBEHH
OU CTOPOHBI:
pacy€ThI IO
HAXO0/ICHUIO
XAMUYECKOU
(bopmybI
BEILECTBA 10
M3BECTHBIM
MacCOBBIM
JIOJISIM
XUMHUYECKHUX
3JIEMEHTOB,
MPOJIyKTaM
Cropasusi,
TJIOTHOCTH
ra3000pa3HbIX
BEILECTB

2y

Tema S. IlpupoaHbie HCTOYHUKH
YIJIeBOJOPOAOB M HX NepepadoTka

(4+2)

IIpuponuseie
UCTOYHUKHU
YTJIEBOAOPOIOB.
IIpuponHbli raz3 u
NOMYTHbIE HEe(PTAHBIE
rasel. Hedtr u eé

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

c(hopMUPOBAaHHOCTH YMEHHUSI
XapaKTepu30BaTh UCTOYHUKU
YIIIE€BOIOPOAHOTO ChIPbs (HEPTH,
NPUPOJIHBIN ra3, yroiib), CiocoObl UX
nepepaboTKU U MPAaKTUYECKOE

Pemenue
y4eOHBIX U
MIPAKTHKO-
OpUEHTUPOBAHH
BIX 33]1aY;
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POMCXOXKJICHUE. NPUMEHEHHE IPOJIYKTOB MEPEPAOOTKH | yeTHpIii ompoc:

Crioco6b1

nepepaboTkn  HedTH:

MEPEerOHKa, KPEKUHT

(TepMHUUECKHHA,

KATaJIMTUYECKUI ),

UPOJIU3.
['enetnueckast  CBS3b 1 | bubmmoreka [JOK CamocrosiTenbHa
MEKIY  PasInYHBIMU https://m.edsoo.ru/ s pabora
KJIaccaMu 7f41837c
YIJIEBOJOPOJIOB.
I'eneTnueckass CBS3b 1P | Budnuoreka [IOK
MEXIY Pa3InYHBIMU https://m.edsoo.ru/
KJIaccaMu 7f41837c
YIJIEBOJOPOJIOB.

[IpoayxTsl 1 | bubmumoreka [IOK

nepepaboTKku  HedTH, https://m.edsoo.ru/

UX TPUMECHEHHE B 7f41837c

MIPOMBINIJICHHOCTH U B

OBITY. Kamennsrit

yroib W TPOAYKTHI

ero nepepadoTKH.

JeMoHcTpanus: —

koyutekimu - «Hedth»

U «YTOJIbY.
Boraucnenus: — 1 | bubmuoreka [JOK
oTmpezeNneHue https://m.edsoo.ru/
MOJICKYJISIPHOM 7f41837¢c
bopmyIbl
KHCIIOPOI0COIepIKAI]
€ro  OpPraHu4YecKoro
BEICCTBA 3(0)
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MaCCOBBIM J0JIIM
9JICMCHTOB, BXOOAIIIHUX

BEro CocTaB; IIO

Macce (00BEMY)
MPOJIYKTOB CTrOPaHHS;

o KOJIHYECTBY
BEIIECTBA (macce,
00BEMY) IPOJYKTOB
peakIuu A/nnu
HCXOJIHBIX BEIICCTB.

Ypok 000011EHN A 1P

MaTepuaia TEMBI.

Pa3znen 3. Kuciiopoaconep:xkaiue opranHu4ecKue ¢

oequnenus (12 4)\(364)

3y

Tema 6. CiupThbl.
DeHoJ

Tema 7. CiupThl.
DeHou

9y

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

c(hOpMUPOBAHHOCTh YMEHU I
XapaKTEepU30BaTh COCTaB, CTPOEHUE,
(U3UYECKHEe U XUMHUYECKUE CBOMCTBA
TUMHUYHBIX MPEICTAaBUTEIICH
Pa3IMYHBIX KJIACCOB OPTraHUYECKHUX
BEIISCTB: aJIKAHOB, IUKJIOAJIKAHOB,
aJIKCHOB, AJIKaJCHOB, aIKHHOB,
apOMaTUYECKHUX YTIIEBOIOPOIOB,
CIIUPTOB, AJIbJIETUAOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTHIX U
CIIOXHBIX 2(QHUPOB, KUPOB,
HUTPOCOCTNHEHUN U aMUHOB,
aMHHOKHCIIOT, OEJIKOB, yTJIEBOJIOB
(MOHO-, 11~ ¥ MOJIMCAaXapuIOB),
WJUTFOCTPUPOBATH TEHETUYECKYIO
CBSI3b M@Ky HUMH YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKHX
peaKkuuii ¢ UCI0JIb30BAHUEM

Pemenue
Y4E€OHBIX U
MPaKTUKO-
OpPUEHTUPOBAHH
BIX 3aJ1a4;

YCTHBIN OMPOC:
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CTPYKTYPHBIX (OpPMYIT

[IpenenvHble
OJIHOATOMHBIC
cnupThl. MertaHon
STAHOJIL: CTpOCHHUE,
buznveckue u
XUMHYECKHUE CBOMCTBA
(peakmuu c
AKTUBHBIMU
MeTallJIaMH,
raJIOTEHOBOIOPOIAMH,
TOpEHHUe),
IPUMCHCHUE.

Bomoponnsie  cBs3m
MEXIYy MOJIEKYyJaMU
ciupToB.  JlelicTBHe
METaHOJIa M JTaHOJIa

Ha OpraHHu3M
YeJI0BeKa.
JlaGopaTopHble
ONBITEI: — TOpPEHHUE
CIHPTOB; —

OKHCJICHHE  JTaHOJa
okcugom meau(Il).

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

IIpenenbuble
OJTHOATOMHBIE
CIHPTHL:  HM30Mepus,
KJaccupuKarus.
®u3nyecKue CBOMCTBA
QJIKaHOJIOB.
JlemoHCcTpanms:

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

XUMHUYECKUU
TAKTAHT
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pacTBOPUMOCTH
CIIUPTOB B BOJIE.
CriocoObl  mosTyyeHUsI
Y IIPUMEHEHUE
OJIHOATOMHBIX
CIUPTOB.

Xumudaeckue
CBOICTBA AaJKaHOJIOB:
JIeTUApaTalliH,
OKHCJICHHS,
B3aMMOJIEHCTBHE

C OpraHu4eCKUMHU

1 HEOPTraHUYECKUMH
KUCJIOTaMU.
[IpencraBienue 0
MEXaHU3ME peaKLHi
HYKJICO(UITHHOTO
3aMCIICHHS.
JleMoHCTpanuu: 1.
BiaumoneiictBue
ATaHOJa C HATpUeM. 2.
Oxucnenue
STHJIOBOTO crupTa
JUXPOMATOM  KaJwus
(BO3MOXKHO
HCIOJIL30BaHUE
BUJICOMATEPHAIIOB).

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

MuoroaromMHsbie
CIIUPTHL.
DTUIIEHTIINKOJIb

u

TIMOCPHUH: CTPOCHUC,

duznueckue

u

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c
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XUMUYECKHUE CBOWCTBA
(B3auMOJIeHCTBHE  CO
LIEJIOYHBIMU
MeTalJIaMH,
KaueCTBEHHAsI
peakuus Ha
MHOT'OaTOMHBIE
cnuptel).  JleiicTBue
Ha OpraHu3M
YEJI0BEeKa.
IIpumenenue
[JIMLEepUHa u
STUJICHTJIUKOJIS.
JlaGoparopHble
OIIBITHI: —
B3aWMO/ICHCTBUE
IULEpUHA c
TUAPOKCUIOM
meau(Il).

MHoroaToMHbIe bubnuotexa [JOK Pemenue
CIMPTHI: https://m.edsoo.ru/ yueOHBIX U
B3aUMO/ICHCTBHE 7f41837c MPaKTHKO-

C OpraHMYECKUMHU OpPHEHTHPOBAHH
¥ HEOPTaHUYECKHUMU BIX 33/1a4;
KACIOTaMH. YCTHBIH OMpOC:
ITpocTsie 3¢upsl, bubnuorexa [IOK

HOMECHKJIATypa https://m.edsoo.ru/

U U30MEpUSL. 7f41837c

OcobenHoctu

buznuecKux
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N XUMHYECCKUX

CBOMCTB.

@eHO: CTpPOCHHUE bubnuoreka [JOK
MOJICKYJIBI, https://m.edsoo.ru/
busnyeckue u 7f41837¢c
XUMHUYECKHE
CBOMCTBA.

TokcuaHOCTh (peHOTa.

[Tpumenenue ¢enomna.

Brruncnenus

— [0 YPaBHEHUIO

XUMUYECKON PEeaKLUn

(Macchl, 00béMa,

KOJIMYECTBA

HCXOJIHOTO BEIIECTBa

WIH NIPOJyKTa

peaKkuuu 1o

U3BECTHBIM Macce,

00BEMY, KOJINYECTBY

OJIHOTO M3 UCXOJIHBIX

BELIECTB WU

IPOJYKTOB PEAKIUN).
®denour: B3aUMHOE bubnuorexa [IOK KonTponbHas
BIIMSIHUC https://m.edsoo.ru/ pabora
TUAPOKCOTPYIIIBI 7f41837c
1 OCH30JIBHOTO  SIpa.
OcobenHoctu
XUMUYECKUX CBOWCTB
denomna.
KauectBeHHbIe
peakuuu Ha (EeHOI.
denondopManbaeruj

76



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

Has CMoOJIa.

[IpakTnueckas bubnmoreka [JOK [IpakTnueckas
pabota Ne 4. Pemienue https://m.edsoo.ru/ pabota
IKCIIEPUMEHTAIBHBIX 7f41837c
3a1au o TeMe
«CriupThl 1 HeHOTBI».
Ta Tema 7. Aaubaernanl. | Tema 8. Aapaernanl. | 214 bu6mmoreka [JOK
Kapo6onoBbie Kapo6onoBbie https://m.edsoo.ru/
KHCJI0ThI. CJ10KHBIE KHCJIOTBI. 7f41837c
3¢upsl Caoxuble 3¢upsbl.
Kupbi
Anbaeruipl U KETOHBI. bubnmorexa [IOK | chopmMupoBaHHOCTE YMEHHMIA Pemenue
dopmanbaeru, https://m.edso0.ru/ | xapakTepu3oBaTh COCTaB, CTPOCHHE, y4eOHBIX U
aneTalbIeT U 7f41837c ¢u3nyecKrue 1 XUMHUYECKHE CBOMCTBA | MPAKTUKO-
CTpOEHHE, TUMUYHBIX NPEICTaBUTEIICH OpUEHTUPOBAHH
dusnueckue " Pa3IMYHBIX KJIACCOB OPraHMYECKUX BIX 33/134;
XUMHYECKHE CBOICTBa BEIIECTB: aJIKAHOB, [IUKJIOATKAHOB, YCTHBIH OIIpoC:
(peakuu  OKUCIICHHS AJIKEHOB, AJIKA/INEHOB, AJIKWUHOB,
U BOCCTaHOBJICHUS, apOMAaTUYECKUX YTJIE€BOJOPOJIOB,
Ka4eCTBEHHBIE CIHPTOB, AJIBJETH/IOB, KETOHOB,
peakuun). KapOOHOBBIX KUCIIOT, POCTHIX U
JlaGoparopHble CJIOKHBIX 3(HUPOB, )KUPOB,
OTIBITHI: HUTPOCOEIMHEHUI U AMUHOB,
— OKHCIICHHE AMHHOKHCIIOT, OEJIKOB, yTJIEBOIOB
aJIbJIETUIOB (MOHO-, T1- ¥ TOJIMCAXAPHJIOB),
aMMHaYHBIM WLTIOCTPUPOBATH TEHETHYECKYIO
pacTBOpOM  OKCHJA CBSI3b MKy HUMHU ypaBHEHUSIMU
cepebpa(l) u COOTBETCTBYIOIINX XUMHUYECKHUX
THJIPOKCUIOM pEaKIMii C UCIIOJIb30BaHUEM
meau(Il). CTPYKTYPHBIX (OpPMYIT
DIEeKTPOHHOE bubnuorexa [JOK
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CTpOEHHUE https://m.edsoo.ru/

KapOOHMIBHOM 7f41837c

TPYHIIBL

I'omonoruyeckue

pAABI aNbJIETH/I0B

U KETOHOB: U30MEpHsl.

IIpencraBnenue bubnuorexka [JOK chopMupoBaH

0 MEXaHU3Me peakuuit https://m.edsoo.ru/ HOCTh YMEHHIA:

HYKJIEO(UIBHOTO 7f41837c CaMOCTOATEIb

MIPUCOCTUHEHUS HO

aJbJICTH]IOB. IUTAHUPOBAThH U
IPOBOJIUTH
XUMHUYECKUU
IKCIIEPUMECHT
(momyyenwue u
U3yUYCHHE
CBOWCTB
OpPTaHHYECKUX
BEIIIECTB,
KauyeCTBEHHBIC
peaxiuu
yTI€BOJI0OPO0
B Pa3IMYHBIX
KJIACCOB U
KHCJIOPOJICOIE
prKammx
OpPTaHUYECKUX
BEIIIECTB,
peleHue
IKCIIEPUMEHTA

JBbHBIX 3a1a4
1o
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pacro3HaBaHu
10
OpPraHUYECKUX
BEIIIECTB) C
COOJIIOIeHUEM
TIpaBUII
0e301acHOTO
oOparmeHus ¢
BEIIIECTBAMH U
1a00paTOPHBIM
o0opynoBaHue
M,
¢dhopmynupoBar
b 1ICITb
WCCJICI0BAHMS,
TIPEICTABIISTh
B Pa3JIMYHOU
dbopme
PE3YIIbTATHI
IKCIIEPUMEHTA,
aHAJIM3UPOBAT
b U OIICHUBATh
Hx
JIOCTOBEPHOCTH

dopmanbaerus,
aneTalbIETU!
HOJTy4yeHue u
IIPUMEHEHNE.

AIIETOH: CTpOEHHE,
duznueckue "

XUMHUYECKUE CBOUCTBA

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

c(hopMUPOBAaHHOCTH YMEHUM
XapaKkTepu30BaTh COCTaB, CTPOCHHUE,
¢bu3nyecKkrue 1 XuMHUYECKHE CBOMCTBA
TUMTUYHBIX MPEJICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPTraHUYECKHIX
BEIIIECTB: aJIKAHOB, [IMKJIOATKAHOB,
AJIKCHOB, aJIKaJUCHOB, AJIKUHOB,
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(peakuuu OKHUCIIEHUS
U BOCCTaHOBJICHHS),
MOJTy4yeHue u
MIpUMEHEHUE.

apOMAaTUYECKUX YTIICBOJOPOJIOB,
CIHPTOB, AJIbJCTUI0B, KETOHOB,
KapOOHOBBIX KUCIIOT, IIPOCTHIX U
CJIO’KHBIX 3(pUPOB, )KUPOB,
HUTPOCOCTMHCHUI U AMUHOB,
aMHHOKHCIIOT, OEJIKOB, YTJIEBO/IOB
(MOHO-, TU- ¥ TIOJIUCAXAPHJIOB),
WLTIOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEX/Ty HUIMH YPaBHCHHUSIMU
COOTBETCTBYIOIINX XUMUYECKHUX
PEaKIIMii C UCIIOJIb30BAaHHEM

CTPYKTYPHBIX (OPMYJT
Breruucnenus: — bubmmoreka [JOK chopmupoBan | Pemrenue
oIpeeieHne https://m.edsoo.ru/ HOCTh YMCHHI: | YUCOHBIX U
MOJIEKYJISIPHOM 7f41837c IPOBOJUTH IIPAKTHKO-
bopmybl pacyéTHl 1Mo OpPHEHTHPOBAHH
OpPTraHUYeCcKOTO XUMHAYECKUM BIX 33/134;
BEILIECTBA o bopmynam u YCTHBIIT OIpoc:
MacCOBBIM TOJISIM ypaBHEHHSIM
3JIEMEHTOB, BXOJISAIINX XUMHAYECKUX
BE€ro COCTaB, IO peaKkuuii ¢
Macce (00BEMY) UCITOJIb30BaHU
MPOJYKTOB CTOpaHWS, eM
o KOJINYECTBY ¢buznyeckux
BEIIECTBA (macce, BEJIMYUH
00BbEMY)  IPOAYKTOB (macca, 00BEM
peakuuu W/ rasos,
UCXOJIHBIX  BEILECTB; KOJIMYECTBO
— YCTaHOBJICHHE BEIIIECTBA),
CTPYKTYpPHOI XapaKTepU3yIo
dbopMyIbl IIUX BEIIECTBA
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OPraHUYEeCKOro
BEIlIECTBA HA OCHOBE
ero XUMHYECKUX
CBOMCTB UJIN
CIIOCO0O0B TTOTYYCHHUSI.

c
KOJIMYECTBEHH
Ol CTOPOHBI:
pacuérsl 1o
HAXO0XICHUIO
XUMHYECKON
hopmyIsl
BEIIECTBA 110
U3BECTHBIM
MacCCOBBIM
JOJISIM
XUMHUYECKHIX
3JIEMEHTOB,
IPOIYKTaM
CropaHus,
TUTOTHOCTH
ra3000pa3HbIX
BEIIIECTB

Ypok 00001IeHHs
MaTepuana TeMBI.

bu6mmoreka [{OK
https://m.edsoo.ru/
7f41837c

chopmMupoBaH
HOCTb YMEHMIA:
OCYIIIECTBIISATh
LeJICHaIIpaBJIe
HHBIN MOKUCK
XUMUYECKON
nH(popmanuy B
pa3IM4YHbIX
HMCTOYHUKAX
(Hay4Has u
y4eOHO-
Hay4yHas
JuTepaTypa,
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CpeacTBa
MaccoBOU
uHdopmanuu,
HNHureprer n
Apyrue),
KPUTUYECKU
aHaAJIM3UPOBAT
b XUMHUYECKYIO
uHdopmaruto,
nepepabdarbiBa
Tb €€ U
UCII0JIb30BATh
B
COOTBETCTBUU
c
MTOCTaBJICHHOMN
yueOHOU
3a1auen

OIHOOCHOBHEBIE
IIpeJeIbHbIE
KapOOHOBBIE KUCIIOTHI.
MypaBbuHas u
YKCYyCHasE  KHUCJIOTBHI:
CTpOEHHE,
¢duznueckue 51

XUMHYECKHE CBOICTBa
(cBoiicTBa, oOIIHE NS

KJ1acca KHUCJIOT).
[TpakTnueckast pabota
No 2. CaolicTBa

pacTBopa  YKCYCHOM

bu6mmoreka [{OK
https://m.edsoo.ru/
7f41837c

c(OpMHUPOBAHHOCTh YMEHUI:
yCTaHaBJIMBATh MPUHAIEKHOCTh
M3YYEHHBIX OPTaHNYECKHUX BEIIECTB
10 UX COCTaBYy U CTPOEHUIO K
OTIpeIeIEHHOMY KJIACCy/TpyIIe
COEJIMHEHUH, 1aBaTh UM Ha3BaHHUS IO
CHCTEMaTHYECKOW HOMEHKJIaType
(IUPAC) 1 npuBOAUTH TPUBUAIILHBIE
Ha3BaHUS JUTS OTJEIBHBIX
NpeJCTaBUTENIeH OPraHNUECKUX
BEIIECTB (ITHIICH, alleTHJICH, TOIYO,
TITULEPUH, STUICHIJIUKOIb, EHO,
dbopmaibieTH I, areTaabIerul,

[IpakTnueckas
pabora
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KHCJIOTHI. alleTOH, MypaBbHHAs KUCIIOTA,
YKCYCHast KHCJIOTa, CTEapuHOBAs,
OJICMHOBASI, MaJIbMUTUHOBAsI KUCIIOTHI,
TIIMIMH, aJlaHUH, MadbTo3a, (PYKTO3a,
AHWJIMH, JUBHHWII, U30TIPEH,
XJIOPOIIPEH, CTUPOJ U APYTHE)
Ocobennoctu bubnmoreka [JOK
CTPOEHHS  MOJIEKYI https://m.edsoo.ru/
KapOOHOBBIX KHCIIOT. 7f41837c
N3zomepus
¥ HOMEHKJIaTypa.
Bomoponuesie  cBs3M
MEXIYy MOJEKYyJIaMH
KapOOHOBBIX KHUCIIOT.
OIHOOCHOBHBIE bubmmoreka [JOK
peieIbHbIC https://m.edsoo.ru/
KapOOHOBBIE 7f41837c
KHCJIOTHI: peakiuu
C y4acTHeM
YTJI€BOAOPOAHOTO
panukana.
MypasbuHas u bubnuorexa [IOK XUMHUYECKUU
YKCYCHasi  KUCJIOTBI: https://m.edsoo.ru/ JTUKTAHT
peaxius 7f41837c
sTepuduKanm,
HOJTy4eHHe "
IpUMCHEHHE.
OcobeHHOCTH bubmuoreka [JOK

CBOMCTB MYpaBbUHOU
KHCJIOTBI.
Mmuoroo6pasue

https://m.edsoo.ru/
7f41837c
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KapOOHOBBIX ~ KHCIIOT.
IIpencraBurenu
BBICIINX KapOOHOBBIX
KHCJIOT:
[IAJIbMUTHHOBAS,
JIMHOJIEBA,
JIMHOJIEHOBAs
KHCJIOTBI.

OcobOeHHOCTH
CBOICTB
HETpeIeTbHbBIX
¥ apOMaTHYECKHIX
KapOOHOBBIX  KHCJIOT,

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

JMKapOOHOBBIX
KHUCJIOT,
THJIPOKCUKApPOOHOBBIX
KHUCJIOT.
CreapuHoBas u bubmuoreka [IOK | copMupoBaHHOCTH YMEHHIA: Pemenne
OJICMHOBAasi ~ KUCIJIOTHI https://m.eds00.ru/ | ocymecTBIATh HeNeHANPaBICHHbIH yueOHBIX U
KaK  IIPEACTABUTENHN 7f41837c MOMCK XUMUYECKOW nH(pOopMaluu B IIPaKTHUKO-
BBICHIMX KapOOHOBBIX pa3IMYHBIX UCTOUYHUKAX (Hay4Has U OpPUEHTUPOBAHH
KUCIOT. Mblla Kak yueOHO-Hay4yHas JIUTeparypa, BIX 33]1a4;
conu BBICILINX CpecTBa MaccoBOW MH(pOpMaLUH, YCTHBIH OIIPOCs
KapOOHOBBIX KHUCIIOT, WHuTepHeT U 1pyrue), KpUTHIECKU
ux MOIOIIIEE aHAJIM3UPOBATh XUMUYECKYIO
JICHCTBHE. nH(popMalrio, nepepadbarpiBaTh €€ U
HCII0JIb30BaTh B COOTBETCTBUH C
MOCTaBIIEHHOW yueOHOI 3a/1aueit
ITonsiTne but6mmorekxa [OK
0 CHHTETUYECKHUX https://m.edsoo.ru/
MOIOIIIMX  CPEJICTBAX 7f41837c
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(CMC).

ITonsTue
0 TIPOU3BOJIHBIX
KapOOHOBBIX
KHCJIOT —  CJIOKHBIX
adupax, aHTHIPHUIAX,
raJIoTeHaHTHUIPHUIAX,
amuJiaX, HUTPHIIaX.

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

CrnoxHbie  3pupsl
KaK MIPOU3BOTHBIC
KapOOHOBBIX KHUCIIOT.
I'maponns  CIIOXKHBIX

3(hupoB.

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

Crnoxubie 3¢(upsl.
['omonoruueckuii psnu,
oOmas dbopmyia,
n3oMepus
Y HOMEHKJIATypa.

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

[TpakTuyeckas pabota
Ne 3. Pemenne
HKCIEPUMEHTATBHBIX
3a/1a4y o TemMe
«KapboHoBbIe
KUCIOTBL.  CIIOKHBIE
3pUPBD».

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

copMHpOBaH
HOCTb YMEHUI
coOroaaTh
MpaBUIIa
TI0JIb30BAHUS
XUMHUYECKOU
MIOCYIOU U
1a00paTOPHBIM
o0opynoBaHue
M, a TaKKe
paBuiIa
oOparteHus ¢
BEIIICCTBAMH B
COOTBETCTBUU

IIpaxTueckas
pabota
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c
WHCTPYKIUSIMH
o
BBITIOJTHEHUTO
1a00paTOPHBIX
XUMHUYECKHIX
OTIBITOB

Kupsbl. I'maponus
*KupoB. [Ipumenenue
JKUPOB.

buonornueckas posb
KUpOB. Bpruncnenus:

— 1[0 ypaBHEHUIO
XMUMHUYECKOU DPEeaKIiu
(macchl, 00BEMa,
KOJIMYECTBA

HCXOJHOTO BEIECTBA
WITN HpOIyKTa
peakuuu o
U3BECTHBIM macce,

00BEMY, KOJIMYECTBY
OJTHOTO U3 HMCXOJHBIX
BEIIIECTB 170071
IPOAYKTOB PEAKIIUN).

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

c(hOpMUPOBAHHOCTH YMEHUI
XapaKTepu30BaTh COCTaB, CTPOCHHUE,
buznyecKkrue 1 XuMHUYEeCKHe CBONCTBA
TUMHWYHBIX MPEJCTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BELIECTB: AJIKAHOB, LIMKJIOAIKAHOB,
QJIKCHOB, AJIKa/IN€HOB, AIKUHOB,
apOMaTHYECKUX YIJIEBOJOPOJIOB,
CIIUPTOB, aJIbJICTU/IOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTHIX U
CIIOXKHBIX 2(QHUPOB, KUPOB,
HUTPOCOCTUHEHUN U aMUHOB,
aAMHHOKHCIIOT, OEIIKOB, yTJIEBOJIOB
(MOHO-, TU- ¥ TIOJIUCAXAPHJIOB),
WJUTFOCTPUPOBATH TEHETUYECKYIO
CBSI3b M@Ky HUMH YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKHX
peaKkuuii ¢ UCI0JIb30BAHUEM

CTPYKTYPHBIX (hopMyI

Kupsr:
¢buznueckue
CBOICTBA.
OcobeHHOCTH
CBOICTB

CTPOCHUC,

KHUPOB,

bub6mmoreka [JOK
https://m.edsoo.ru/
7f41837c
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COJIepKalIuX OCTATKU
HCMPCACIbHBIX
JKUPHBIX KHCJIOT.
JKups! B ipupoze.

Koutponbhast pabota:
«Kucnopoaconepxaii
ue OpraHUYEeCKHe
COCIMHECHUSD.

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

2y

Tema 8. YrieBoanl

Tema 9. YriieBoanl

VriaeBodsl: COCTAaB,
KJIacCU(pUKAIUS
yIJIEBOJIOB (MOHO-,
T~ ¥ TIOJIUCAXapHIbl).
I'moko3a —

MPOCTEU NI
MOHOCaXapu:
0COOEHHOCTHU
CTPOEHHUSI MOJIEKYIIbI,
¢duznueckue 51

XMMHUYECKHE CBOMCTBA
(B3aumojielicTBUE €
THJIPOKCUIOM
meau(Il), oxucnenue
aMMHaYHBIM
pacTBopom
cepebpa(l),
BOCCTaHOBJICHHE,
Opo’KeHHE TIIOKO3bI),
HaXOKICHUE B
npupoe,
pUMEHEHNE,

OKCHuIa

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

c(hOpMUPOBAHHOCTh YMEHUI
XapaKTepu30BaTh COCTaB, CTPOCHHUE,
buznyecKkrue 1 XuMHUYECKHe CBONCTBA
TUMHWYHBIX MPEJCTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BELIECTB: AJIKAHOB, LIMKJIOAIKAHOB,
QJIKCHOB, JIKa/IN€HOB, AJIKUHOB,
apoOMaTHYECKUX YIJIEBOOPOJIOB,
CIIUPTOB, aJIbJICTU]IOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTHIX U
CIIOXHBIX 2(QHUPOB, KUPOB,
HUTPOCOCTNHEHUN U aMUHOB,
aAMHHOKHCIIOT, OEIIKOB, yTJIEBOJIOB
(MOHO-, TU- ¥ TIOJIUCAXAPHJIOB),
WJUTFOCTPUPOBATH TEHETHYECKYIO
CBSI3b M@Ky HUMH YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKHX
peaKkuuii ¢ UCOJIb30BAHUEM

CTPYKTYPHBIX (hopMyI

Pemenue
Y4E€OHBIX U
MPaKTUKO-
OpPHEHTUPOBAHH
BIX 3aJ1a4;

YCTHBIH 0npoc:
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Ouosiornueckas poJib.
doTtocuHTE3.
DpyKTO3a KaK U30Mep
TJIFOKO3BI.

Onruueckas
nsomepus. Kosbuaro-
HenHas  TayroMepus
Ha npumepe
MOJICKYJIBI  TJIFOKO3bI,
npoekuuun  Xeyopca,
a,3-aHoMEePBI

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

TJTFOKO3BI.
Momnocaxapusl: bubnuoreka [JOK Jlaboparopnas
rajaKkTo3sa, pubo3a, https://m.edsoo.ru/ pabora

TIE30K- 7f41837c

cupubo3a.

dusznyeckue CBOMCTBA
1 HaX0XKJICHHE

B IIPUPOJIE.
JlaGopaTopHBIN OIBIT:
BzaumopeiictBue
pactBopa TITFOKO3BI
C TUAPOKCUIOM
meau(Il).

Caxapoza —
IpeJICTaBUTEIND
JcaxapuioB,
TUIPOJIU3,
HaXO0XJICHUE B

npupojie u

IMPUMCHCHUC.

Kpaxman U

but6mmoreka [JOK
https://m.edsoo.ru/
7f41837c¢
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OEJI0JI03a KakK

MPUPOIAHBIE
noinuMepel. CtpoeHue
Kpaxmajia u
[IEJUTIOI03EI.

duznueckue u

XUMHYECKHE CBOMCTBA
Kpaxmana (TUIpoJiu3,
KayeCTBEHHAs
peakiusi C HOAOM).
JlabGopaTopHbIil OMBIT:
—  B3aUMOJEHCTBUE
Kpaxmalia ¢ HOJOM.

Jucaxapunpl:
ManbTO3a M JIAKTO3a.
BoccranaBnuBaroniue
u
HEBOCCTaHABIIMBAOII]
ue JUcaxapuibl.
[Tomucaxapuapbl:
rukoreH. CtpoeHue
MaKpOMOJIEKYJT
TJIMKOT€HA.

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

XuMHYECKue
CBOWCTBA IICIJUTIOJIO3BI:
TUJIPOJIN3, TOJTydeHUE
5GUPOB  IEIITIONO03bI.

[TonsTre 00
HCKYCCTBEHHBIX
BOJIOKHaX  (BHCKO3a,

aleTaTHBIN MIENK).

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c
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Paznen 4. A3orconep:kaniue opranndeckue coequnenus (3 1)\(94)

3y Tema 9. AMUHBI. Tema 10. AMunbl. | 94
AMHUHOKHCJIOTBI. AMMHOKHCJIOTHI.
Beakn Beakn
Amunbl. MeTunamux bubnmoreka [IOK | chpopmupoBaHHOCTH YMEHHMIA Pemenue
U aHWJIMH: COCTaB, https://m.edsoo.ru/ | xapakTepu3oBaTh COCTaB, CTPOCHHE, y4eOHBIX U
CTpOEHHE, 7f41837c ¢du3nvecKrue 1 XUMUYECKHE CBOWCTBA | MPAKTHUKO-
buznueckue u TUMUYHBIX NIPEACTaBUTEICH OpUEHTUPOBAHH
XUMHUYECKHE CBOHCTBA Pa3INYHBIX KJIACCOB OPraHMYECKUX BIX 33/134;
(ropenue, BEIIECTB: aJIKAHOB, [IMKJIOATKAHOB, YCTHBIIT OIpoc:
B3aUMO/ICHCTBHE C AJIKEHOB, AJIKA/INEHOB, AJIKWUHOB,
BOJION M KHUCJIOTAMH). apoOMaTHYECKUX YTJIEBOJOPOJIOB,
Krnaccudukanus bubnmorexa [JOK | ciupToB, anbAeruioB, KETOHOB,

AMUHOB: https://m.edso00.ru/ | kKapOOHOBBIX KUCIOT, MPOCTHIX U

anudaruyeckue 7f41837c CJIOKHBIX 2(pUPOB, )KUPOB,

U apOMaTHYECKUE; HUTPOCOECTUHEHUN U aMUHOB,

MIEPBUYHBIC, AMHHOKHCIIOT, OEJIKOB, yTJIEBO/IOB

BTOpUYHBIC (MOHO-, - ¥ TIOJMCAXapUJIOB),

U TPETUIHBIC. WLTIOCTPUPOBATH TEHETHYECKYIO

AMUHBI:  H30MEpHSL. CBSI3b MKy HUMHU ypaBHEHUSIMU

CnocoObl  mony4eHus COOTBETCTBYIOIIUX XUMUYECKUX

U TIpUMEHEHHUE pEaKIMii C UCTIOJIb30BaHUEM

anmudaTHIecKux CTPYKTYPHBIX (hopMyI

amMuHOB. [lomyuyenue

AHWJIMHA u3

HUTPOOEH301J1a.

Bzaumnuoe BiusiHuE bu6mmoreka [IOK

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

B MOJICKYJIe aHWJIMHA. 7f41837c

OcobenHoctu

XAMHUYECKHUX CBOUCTB
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aHUJIMHA.
KauecTBeHHbIC
peakMd Ha aHWIMH.
AMMUHBL:
AJKWIMPOBaHUE,
B3aNMOJICHCTBHEC
MEPBUYHBIX  AMHUHOB
C a30THUCTOM

KHCJIOTOM. Conu
AJIKWJIAMMOHMSL.
AMWHOKHCIOTBI bubmuoreka [JOK

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

OpraHHYECKUE 7f41837c

COETUHEHMUSI.

®dusnyeckue u

XMMHYECKHUE CBOMCTBA

AMUHOKHCIIOT (Ha

npuMepe  [NIMLKHA).

buonorunueckoe

3HauYeHUe

AMUHOKHCIIOT.

ITentunm!.
Homenkiarypa bubnuorexa [IOK Pemenue
U U30MEpHSI. https://m.edsoo.ru/ y4eOHBIX U
OtnenbHbIE 7f41837c IIPAKTHKO-
IpeJICTaBUTENN - OPUEHTUPOBAHH
aMUHOKHCIIOT: BIX 33]1aY;
TIHIMH, alIaHyH, YCTHBIH OMpOC:
dbeHnnanaHuH, CepuH,
[JIyTaMUHOBast
KHCIIOTA, JIU3UH,

mucrend. Onruyeckas
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HU30Mepus
amuHOKucHoT: D- u L-

AMHHOKHCIIOTHI.

Peaxnus bubnmoreka [JOK
[IOJIMKOHIEHCALIVH, https://m.edsoo.ru/
o0Opa3zoBaHue 7f41837c
EONTHUIHOMN CBA3U.

JeMoHcTpanus:

PactBopenue 6enxoB
B BOJIE.

benku KaK
MIPUPOIAHBIE
BBICOKOMOJIEKYJISIPHBI
e COEIMHEHHS.
[TepBuuHnasi,
BTOpPUYHAS u

TPETUYHAasi CTPYKTypa
0OeykoB. XHUMHYECKHE
CBOMCTBaA OEIKOB:
THJIPOITU3,
JeHaTypalus,
KaueCTBEHHBIE
peakiuu Ha OenKwu.
JemoHcTpamuu:  —
neHatypauus OenKoB
NpH HATrPECBAHUU;
[IBETHBIE peaxkiuu
OEJIKOB.

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

Pemenue
Y4E€OHBIX U
MPaKTUKO-
OpPUEHTUPOBAHH
BIX 3aJ1a4;

YCTHBIH Onpoc:

IoustHe 00
a30TCOoIEPIKAIINX
TeTePOIUKITHYCSCKIX
COEIUHEHMSIX.

bub6mmoreka [JOK
https://m.edsoo.ru/
7f41837c
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[TupumuIuHOBBIE
U IIypUHOBBIE

OCHOBaHMUSI.
Hyxnennossie
KHCJIOTBL: COCTaB,
CTpPOCHHUE
1 OMoJIoTHYecKast
pOJIb.
[IpakTrueckast pabora 1 | bubmmoreka [IOK [TpakTrueckas
Ne 6. Pemrenne https://m.edsoo.ru/ pabora
3KCHEPUMEHTAIBHBIX 7f41837c
3a/1a4 o TeMe
«A3oTconepxanie
OpraHUYEeCKHE
COCIMHEHUS».
Pa3jies. 5. BoicokomoJieKyasipHbie coeqnHeHust (29)\(64)
Tema 10. Tema 11. 6
IliacTmaccsl. BricokoMosieRyasipH
Kayuyku. Bosiokna bl€¢ COCAMHECHUS
OCHOBHBIE  TIOHSITHUS 1 | bu6mmoreka [IOK CBOMCTB BEILIECTB u | Pemenne
XUMHAH https://m.eds00.ru/ | XUMHYECKUX PEaKIIni; Y9eOHBIX U
BBICOKOMOJIEKYJISIPHBI 7f41837c c(hOpMUPOBAHHOCTH YMEHUH: MPAaKTUKO-
X COCTMHECHUI: BBISIBIIATH B3aUMOCBSI3b XUMUYECKUX OPUEHTUPOBAHH
MOHOMEp,  IOJUMED, 3HaHUH C MOHATHUSIMU U bIX 33/a4;
CTPYKTYPHOE  3BEHO, MIPEACTABICHUSIMU JPYTHUX YCTHBIH OIIpOC:
CTENEHb €CTECTBEHHO-HAYUYHBIX MPEIMETOB AJIs
MOJIMMEPHU3aIIH, 6oJiee 0CO3HAaHHOTO TOHUMAaHUS
cpenHsis CYIIHOCTH MaTE€pHaIbHOTO €IMHCTBA

MOJISKYJISIpHAsT Macca.
OCHOBHEBIE METOIbI
CHHTE3A

MHpa, UCIIOJIb30BaTh CUCTEMHBIE
3HAHMA 110 OPTraHUYECKOU XUMUU JUIS
00BSICHEHUS Y IPOTHO3UPOBAHUS
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BBICOKOMOJIEKYJISIPHBI ABJICHUH, UMEIOIIIUX €CTECTBEHHO-
X COETUHEHUN — HAy4YHYIO IPUPOLAY
IOJIMMEPU3ALHS u
HOJIMKOHCHCALINS.
[IpencraBnenue but6mmoreka [JOK CamocrogTenbHa
0 CTEePEOPEryIsIPHOCT https://m.edsoo.ru/ s paboTa
u 7f41837c
Y HaJMOJIEKYJIIPHOU
CTPYKTYype€
MOJIUMEPOB,
3aBHCHUMOCTb CBOWCTB
MOJIUMEPOB  OT  HUX
MOJIEKYJISIPHOTO
Y Ha/IMOJIEKYJISIPHOTO
CTpOEHHUSL.
JemoncTpanus
00pa31oB PE3UHBIL.
Buneopparment
«Bynkanuzauus
PE3UHBI.
[TpakTuyeckas pabota bubnuorexa [IOK chopmupoBan | [IpakTuueckas
Ne 7. Pemienue https://m.edsoo.ru/ HOCTh YMEHHI | paboTa
DKCIEPUMEH-TAJIbHBIX 7f41837c co0uro1aTh
3a/1a4y o TeMe IpaBuJia
«PacniozHaBanue NI0JIb30BaHUs
OpraHUYECKUX XUMHYECKON
COCIMHEHUIN». MIOCYZIOU U
1a00paTOPHBIM
obopynoBaHue
M, a TaKxKe
IpaBuJIa

oOpareHus ¢
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BEIIECTBAMH B
COOTBETCTBUU
c
WHCTPYKIUSIMH
o
BBITIOJTHEHUTO
1a00paTOPHBIX
XUMHUYECKHIX
OTIBITOB

IT;macTmaccel
(MONMUATHIIEH,
HOJIMIIPOIIUIIEH,
MOJIMBUHUIXJIOPHI,
TIOJIUCTHPOIT).
Harypanbnsiii 51
CHUHTETHYECKUE
Kay4qyKH
(OyTamueHOBBIH,
XJIOPONIPEHOBBIN "
U30MPEHOBBIH).
BonoxkHa:
HaTypajbHbIE
(XJIOTIOK, LIepCTh,
HIENK),
HCKYCCTBEHHbIE
(atieTaTHOE BOJIOKHO,
BHCKO03a),
CUHTETHUYECKHE
(kampoH W JIaBCaH).
HemoHncTpanus:  —
03HAKOMJICHHE c

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

IIPUPOJHBIX u

HCKYCCTBEHHBIX
BOJIOKOH, IUIacTMacc,
Kay4yKOB.

IInactmaccer:
MOJIMMETHIIMETaKpuiIa
T, TOJU-KapOOHATHI,
noJud THIIeHTEpedTan
ar. Yrunuzauus
U miepepadoTKa
MJIaCTHKA.
D1acTOMEDBI:
CUJIUKOHBI.

[Tomumepsnr
CIELUATLHOTO
Ha3HadeHHs (TedIIoH,
KeBJIap,
AIEKTPONPOBOSIIINE
MOJIMMEPHI,
Ounopasiaraembie
MIOJIUMEPBI).

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

[TpakTiueckas pabota
Ne 8. Pemienue
AKCIIEPUMEHTAIbHBIX
3a7a4 10 TEMe
«Pacmo3HaBanne
IIJIACTMACC

1 BOJIOKOH»

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

IIpaxTueckas
pabota

Paznea 6*. UT

oroBoe nosropenne (14)\(54)

1P

Hrtorosasi kKOHTpPOJIBLHAsA padoTa 3a Kypc 10

1P
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KJ1acca

[ToBTOpEHHUE. 2P | bubmoteka [IOK | chopmupoBaHHOCTH yMEHMIA Kontposnbnas

[eHeTHUECKass CBA3b https://m.edsoo.ru/ | cobaroaaTh mpaBuiIa SKOJIOTHYCCKH pabota

MEXIY pa3IMYHbIMU 7f41837c 11eJ1eco00pa3HOro MOBEJCHUS B OBITY

KJIacCaMH U TPYZIOBOM NESTEIBHOCTH B LIETISAX

OpPTaHMYECKHUX COXPaHCHHSI CBOETO 3/I0OPOBBS U

COCMHEHUI OKpYKarolllel TPUPOIHON CpPeIbl,
OCO3HABaTh OMACHOCTb BO3/ICHCTBUS
HAa >KUBbIE OPTaHU3MBbI ONPEACTEHHBIX
OpPTaHWYECKUX BEIICCTB, TOHUMAS
cmbica nokazatens [TJK, noscuate Ha
pUMeEpax CrocoObl YMEHBIICHUS U
MPEIOTBPALICHHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YelIOBEeKa

[ToBTOpEHUE. 2P | bubmmoteka [IOK

Boruucnenus: — https://m.edsoo.ru/

orpesieIiCHUue 7f41837¢c

MOJIEKYJIIPHOU

bopMyIbl

OpPraHUYECKOTO

BEIIIECTBA 1o

MacCOBBIM TOTISIM

9JIEMCHTOB, BXOOAIINX
B €T0 COCTaB, 1o

macce (00BEMY)
MPOJYKTOB CTOPaHUS;
o KOJINYECTBY
BEIIIECTBA (macce,
00BEMY)  HPOIYKTOB
peakuuu W/unm

HCXOOHBIX BCIIICCTB,
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— YCTAHOBJICHUC

CTPYKTYPHOU
hopMyIBI
OpPraHUYECKOT0
BElleCTBA HAa OCHOBE
ero XUMHUYECKHUX
CBOMCTB 15810

CI0COOOB MOJIyYEHUS.
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