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HOACHUTEJIbBHAA 3AIINCKA

Paboyas mporpamma mo XMMUHU Ha YpOBHE CpeaHEero odmiero odpa3oBaHus pa3paboTaHa Ha
ocaoBe ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 o6pa3oBanuu B Poccuiickoit
@enepanumn», TpeOOBaHMI K pe3yabTaTaM OCBOEHHs QelnepanbHON 00pa3oBaTeNbHON MPOrPaMMBbI
cpenrero o6mero o6pazoBanus(P@OIl COO), npencraBieHHbXx B DenepaabHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crangaptre COO, ¢ yuérom Konuenmum mnpenojgaBanus y4eOHOTO TpeaMeTa
«Xumusi» B 00paszoBaTeNbHBIX opraHu3aimsax Poccuiickoir denepaiuu, peaan3yrolIMX OCHOBHBIC
oOpa3oBaTellbHBIE TPOTPAaMMBbl, M OCHOBHBIX TMOJIOKeHUH «CTpaTreruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMUs Ha ypOBHE YTIyOJIEHHOTO M3YYEeHHUS 3aHUMAEeT BaXKHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHOro oOpaszoBanus ydammxcsi 10—11 knaccos. M3ydyeHue npenmera, peannsyeMoe B YCIOBHSX
T hepeHInpOBaHHOTO, MPO(UIBLHOIO 00yUeHHUs, MPU3BAHO 00eCNeYnTh OOIIe00pa30BaTEIbHYIO U
OOMIEKYJIBTYPHYIO TIOJITOTOBKY BBIITYCKHUKOB MIKOJBI, HEOOXOAUMYIO UIS aJanTalud UX K OBICTpO
MEHSIOIMAMCST YCIIOBHSIM JKU3HU B COIIMYME, a TaKXKe ISl MPOJOJDKEHHsST OOYYIEHHUsI B OpraHU3aIHsIX
po(hecCHOHATFHOTO 00pa30BaHUs, B KOTOPHIX XUMHUS SIBIISIETCS OJTHOM W3 IPUOPUTETHBIX TUCIIUILIIHH.

B nmporpamme mo XuUMHHM Ha3Hau€HHE TIpeAMeTa «XHUMHs» TOJIydaeT TOIpOOHYIO
MHTEpPIPETALMI0O B COOTBETCTBUM ¢ OCHOBomoJararonumu nojnoxenusmu @DIoOC COO o
B3aMOOOYCIIOBJIEHHOCTH IIeJied, COJep:KaHUs, pe3yJbTaToB OOy4eHHs U TpeOOBaHWA K YpPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBUAETEIILCTBOM TOMY  SIBIISIIOTCSL  CIICJYIOIIME  BBITTOJIHSEMbBIE
POTrpaMMO¥ TI0 XUMHH (PYHKIIHU:

o WHPOPMAIIMOHHO-METOINYECKasl, pealn3anus KOTOpOH 00eCreunBaeT IOydeHHe
NPEICTAaBICHUA O IENAX, COJAEp’KaHUM, oOueill crparerun OOydeHHs, BOCHHUTAHUS M Pa3BUTHUS
oOyyaromuxcs CpeAcTBaMu IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPouIs;

J OpraHU3alMOHHO-IUIAHUPYIOLIAsi, KOTOpas MpeAyCcMaTpUBAET OIIpeesIeHHE: TPUHIIUIIOB
CTPYKTYpPUPOBaHUS M IOCIEAOBATEIbHOCTH M3Y4eHHUs y4eOHOro Marepuasa, KOJUYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; MOAXOJ0B K (POPMHUPOBAHUIO COAEPIKATEILHON OCHOBBI KOHTPOJIS
U OLICHKM 00pa30BaTEJIbHBIX JOCTHKEHUI 0OydarolMxcs B paMKax MTOrOBOM aTrecTanuu B (opme
€IMHOTO rOCYAAPCTBEHHOI'O 3K3aMeHa 10 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3Y4EHUS] XUMHHU:

J yCTaHaBJIMBAaeT UHBAPHAHTHOE MIPEIMETHOE COJIEpXkKaHMe, 00s3aTeNIbHOE I U3yUYEeHHUs
B PaMKax OTHEJBHBIX Mpoduiel, mpeaycMaTpuBaeT paclpeieieHue U CTPYKTYpUPOBAaHUE €ro Io
KJ1accaM, OCHOBHBIM COJIepKaTeIbHbIM JIMHUSIM/pa3/ienaM Kypca;

J Ia€T MpUMEpHOE pacHpezeleHue ydeOHOTO BPEMEHH, PEKOMEHIYEMOIo Ui U3y4eHUs
OTJIECJIbHBIX TEM;

. npeularaeT IMpPUMEPHYIO IOCJIEA0BaTEIbHOCTh H3YYEHHUs Y4eOHOro Marepuayia ¢
y4E€TOM JIOTUKH OCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€iHi;

. AT METOJMYECKYI0 MHTEpIIpeTaluio Lelleldl W 3ajJady HU3ydeHHsl IpeaMeTa Ha
yriIyOJ€HHOM YpPOBHE C YYETOM COBPEMEHHBIX HPUOPUTETOB B CUCTEME CpEIHEro oOIlero
0o0pa3oBaHus, COAEPKATENBHON XapaKTEPUCTHKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHHUS OCHOBHOM
o0pa3oBaTeNIbHOW MpOrpaMMbl cpeaHero oomero oOpa3oBaHus (JIMUYHOCTHBIX, METANpPEIMETHBIX,
NPEIMETHBIX), a TaKke C Yy4ETOM OCHOBHBIX BHUJIOB Y4eOHO-NO3HABATEIbHBIX JIEHCTBUI
oOyyJaromnerocsi Mo OCBOCHHUIO COJICpKaHUS IpeaMeTa.

ITo BceM Ha3BaHHBIM MO3UIMSIM B IPOrpaMMe MO0 XUMHUH MPEIyCMOTPEHA MPEEMCTBEHHOCTD C
oOyyeHHEeM XMMHMHM Ha YpOBHE OCHOBHOro oOIiero ooOpa3oBaHus. 3a MpelesiaMd yCTaHOBJICHHOM
IporpaMMoil MO0 XHMMHUHU 00s3aTeIbHON (MHBapHaHTHOM) COCTaBIAIOIIEH COAEp)KaHUs Yy4eOHOTO
npeamera «XUMHsD» OCTa€TCs BO3MOJKHOCTh BbIOOpa €ro BapUMaTHBHOM COCTaBIISIONIECH, KOTOpas
JIOJKHA ONPEIENSATHCS. B COOTBETCTBUU C HANPABJIEHUEM KOHKPETHOTO NMpoduiist o0ydeHus.



B cootBerctBum ¢ koHuentryaibHbiMu ToJIokeHUsIMU PI'OC COO 0 Ha3HAYeHUM NPEIMETOB
6a3oBoro u yrayOn€HHOro ypoBHEH B cucteme aAudHepeHIUPOBAHHOTO OOyYeHHs Ha YpOBHE
cpeaHero oOmiero o0pa3oBaHMsS XHUMHS Ha YPOBHE YriyOJEHHOTO M3ydyeHHUs HampaBieH Ha
peanu3aluio MPEEMCTBEHHOCTH C TMOCJIESAYIOUIMM 3TaloM IOJYyYEHUs] XUMUYECKOro oOpa3oBaHUs B
paMKax HM3Y4eHHUsl CIHEHHUATbHBIX ECTECTBEHHO-HAYYHBIX W XUMHYECKUX JTUCHUIUIUH B BYy3aX H
OpraHu3alusaX CpeaHero MpodecCHOHAIBLHOTO 00pa3oBaHUsA. B 3TOW CBA3M W3ydeHHE IpeaMeTa
«XUMUSD» OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha paCUIMpEHHE U YriyOJeHHEe TEOPETHUYECKOU WU
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCs, BBHIOPABIINX OMPEACIEHHBIN MPoQib 0OydeHUs, B TOM
YUCJIE C TEPCHEKTUBOM MOCIIEAYIOUIEro IMOIYYeHUs XMUMHYECKOTO OOpa3oBaHUsI B OpraHMU3aIUsx
npodeccuoHanpHOro obOpasoBanus. Hapsgy c¢ ostum, B cBere TpeboBanniit d®I'OC COO «k
IUTAHUPYEMBIM Pe3yJIbTaTaM OCBOCHUS (elepanbHOi 00pa3oBaTeIbHON MPOTpaMMBbl CPEAHEro 00MIero
00pa3zoBaHus U3ydeHne npeaMera «XUMUs» OPUSHTHPOBAHO TAKKE HA pelIeHUE 3a7a4 BOCITUTAHUS U
COITMAIIBHOTO Pa3BUTHSI 00yYaroOlmuXcs, Ha (HOPMUPOBAHUE Y HUX OOIICHHTEIUIEKTYAIbHBIX YMEHUM,
YMEHUU palMoOHANIN3alMKd y4eOHOTO Tpyda M OOOOIIEHHBIX CHOCOOOB AESATEIHLHOCTH, HWMEIOIINX
MEXIUCUUIUIMHAPHBINA, HAIIPEAMETHBIN XapaKTep.

CocraBngiomuMu  npeaMeTa «XuUMHUS» Ha YpOBHE YIIIYOJEHHOTO W3YUEHHS SBIISIIOTCA
yriyonéHueie Kypcebl — «Opranuueckas xumusi» U «OOmass u HeopraHudeckas xumus». [lpu
OTIPENICTICHUN TIOJXO0J0B K OTOOPY M CTPYKTYPHOM OpraHHW3allid COJAEpKaHUs ITHX KYpCOB B
nmporpaMMe 1O XUMHH 3a OCHOBY mpuHATH TojoxkeHus ®PI'OC COO o paznuuusx 0a30BOTO M
yrayOnE€HHOTO YPOBHEHN U3ydeHHsI IPEAMETA.

OcHoBy cojepxaHus KypcoB «Opranudeckass xuMusi» 1 «OO0Ias 1 HEOpraHUIeCKask XUMUSDH)
COCTaBJISIET COBOKYIMHOCTHh MPEIMETHBIX 3HAHWW W YMEHHH, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO
U3Yy4YeHHUs TpeaMeTa. JTa CHCTeMa 3HAaHUW MOJy4aeT ONpelesI€HHOE TEOPETUYECKOE OTOHEHHE,
MO3BOJIAIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIHMNA 00BEM (PAKTOIOTHYECKOTO MaTepHaa.
Tak, Ha yrayOn€HHOM YpoOBHE H3y4deHHMs NpeaMmeTa oOecreueHa BO3MOXKHOCTh 3HAUUTEIBHOTO
yBenuueHus: o0bEMa 3HAHMM O XMMHUYECKHX DJIEMEHTaX M CBOMCTBaX MX COCIUHEHHIl HAa OCHOBE
paciiupeHusi W yrIyOJieHusT TpPEICTaBICHUH O CTPOCHHMHU BEIIECTBA, XUMUYECKOM CBS3U U
3aKOHOMEPHOCTSIX MPOTEKaHUsI peaKlUid, pacCCMaTPUBAEMBIX C TOYKU 3PEHUS XUMHUECKON KUHETUKU U
TepMoaMHaMUKU. HM3ydeHue nepuoauueckoro 3akoHa u llepuoanyeckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXaHMYECKHUX IMPEACTABICHUSIX O CTPOCHUU
aTomMa. XHUMHYECKasi CBsI3b OOBACHAETCA C TOYKU 3pPEHUS DSHEPreTHYeCKHX H3MEHeHUH mpu eé
00pa3oBaHUM U pa3pylICHUH, a TAK)KE C TOUKH 3pEHUs MEXaHU3MOB €€ 00pa3oBanus. M3yueHue TUon
peakuuii AomnosiHseTcs (opMHpOBaHHEM MPEACTAaBICHUI 00 5SIEKTPOXMMHYECKHX IIpoleccax u
AIIEKTPOJIM3E PACIIaBOB M PACTBOPOB BEILIECTB. B Kypce opraHnyeckol XMMHU MPH PaCCMOTPEHUU
PEaKMOHHON CIMOCOOHOCTH COEIUHEHMH YynemnsieTcsi 0co0oe BHHMaHUE BOMpocaM 00 3JIEKTPOHHBIX
sddekTax, 0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX M MEXaHU3Max peaKiuil.

Oco0oe 3HaueHuWe HMEET TO, YTO HA COJIEpP)KaHUE KYpPCOB XUMHUHU YIIyOJIEHHOTO YpPOBHSA
W3YYEHHUS Ui KJIAcCOB OMpenesnéHHOro npoduis (TJaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep
JIOTIOJTHEHUH K OOLIeil cucTeMe MpeMETHBIX 3HAHHI) OKAa3bIBAIOT BIMSIHHE CMEKHbIE peaMeThl. Taxk,
HampuMmep, B COACPKaHUU MPEAMETa JUIs KJIaCCOB XMMHUKO-(U3UUECKOT0 Mpoduis 60IbIIoe 3HaUYCHHE
OyIyT UMETh 3JEMEHThl yueOHOro Marepuana no oomei xumud. [Ipu u3yuyeHun npeamera B JaHHOM
cllydae aklleHT OyJeT cliesiaH Ha OOITHOCTh METOJIOB MO3HAHHUS, OOITHOCTh 3aKOHOB ¥ TEOPUI B XUMHH
U B (U3UKe: aTOMHO-MOJIEKYIsIpHasi Teopusi (MOJEKYJIsipHas TeopHus B (PU3MKE), 3aKOHBI COXPaHEHUS
MacChbl U SHEPruM, 3aKOHbI TEPMOJUHAMUKH, 3JEKTPOJIN3a, MPEJICTABICHUS O CTPOCHHUH BEIIECTB U
Ipyroe.

B To ke Bpems B coiepxaHUHM TMpeaMeTra JUisl KJIAaCCOB XMMHKO-OHMOJIOTHYECKOTO MPoduis
OoNbIIMK yIOENbHBIA Bec OydeT HMMeTh OpraHuyeckas Xumus. B 3ToM ciydae mpemocTaBisercs
BO3MOXHOCTh JUIsI 0oJiee OOCTOSITENILHOTO PAaCCMOTPEHMSI XUMHMUYECKOW OpraHu3alii KIETKHA Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOMST, K MPUMEPY, TAKUE CTPYKTYpPHBIE KOMITOHEHTHI,
KaK JUMUIBI, OCNKU, YIIIeBOJbl, HYKIEHHOBBIC KHCIOTHI U Apyrue. [Ipm 3ToM 3HaHUS O COCTaBe U



CBOMCTBaxX IPEJICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIyXaT OCHOBOM JUIs
M3YUYEHHSI CYITHOCTH MPOLECCOB (DOTOCHHTE3A, IBIXaHUS, ITUIICBAPCHHSL.

B mutane ¢popmupoBaHusi OCHOB HAYYHOTO MUPOBO33PEHUS, OCBOCHUS OOLICHAYYHBIX METOJ0B
[IO3HAHUS U OIBITA NPAKTUYECKOIO NMPUMEHEHHS HayYHBIX 3HAaHUN HM3ydeHUE Ipeamera «XHMHUsS» Ha
yriIyOJIEHHOM ypOBHE OCHOBAHO HA MEXKIIPEIMETHBIX CBS3SIX C YUeOHBIMH MpEAMETaMH, BXOISIIUMHU B
cocTaB MpeAMeTHBIX obnacteil «EcTecTBeHHO-Hay4HbIe MpeaMeTsy, «MaremaTnka 1 HHQOpMaTHKa
u «Pycckuil A3bIK U JIMTEpATYpa».

[Ipu m3ydyeHnn yueOHOTO mpeaMera « XUMHs» Ha YriyOI€HHOM ypOBHE TakkKe, KaKk Ha YPOBHE
OCHOBHOTO MW cpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpPOBHE), 3agaueii MEPBOCTEHNEHHOM
3HaYMMOCTH SBISieTCS (OPMUPOBAHHME OCHOB HAyKH XHUMHH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, NPAKTHUUYECKON JEATEIbHOCTU 4YeIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOI
KylnbTypbl. Pemienue 31Ol 3agaun Ha yruIyOJ€HHOM YPOBHE H3YYEHHUs IpelMeTa MpearoJiaraet
peanu3annio TaKuX LeNei, Kak:

. (hopMHpoBaHHE NMPEACTABIECHUN: O MaTepHUaIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MM03HABAEMOCTH SIBJICHUI MPUPOJBl, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ Beayllen
posr B 00€CIEeUEeHUH YCTOMYMBOTO PAa3BUTHUsI YETOBEUECTBA: B PEIICHUU MPOOJIEM 3KOJIOTHUECKOM,
SHEPreTUYecKON M MUIIEeBONW 0€30MaCHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3AaHUM HOBBIX MaTEpUasoB,
HOBBIX HCTOYHHUKOB DJHEPrMHM, B O0OECIEYEHHH PpAlUOHAIBHOTO IPHUPOJOIOJIB30BAHUS, B
(GbopMHUpOBaHMM MHPOBO33pEHHS U OOmIed KyJIbTypbl 4eEJIOBEKa, a TaKkKe JKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS! K CBOEMY 37I0POBBIO U MPUPOIHOM cpejie;

. OCBOCHHME CHCTEMbl 3HAHWM, JEKalNMX B OCHOBE XUMHYECKOM COCTABJISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpA: (PyHIaMEHTaJIbHBIX IMOHSATUH, 3aKOHOB U TEOpPUH XHMHUH,
COBPEMEHHBIX MPEJICTABICHUNH O CTPOEHUHU BEIIECTBA HA DPA3HBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HAIMOJIEKYISIPHOM, O TEPMOJMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTIX
MPOTEKAHUSI XUMUYECKUX PEAKLIUA, O XMMUYECKOM PAaBHOBECHH, PACTBOPAX U AMCHEPCHBIX CHCTEMAX,
00 00LIMX HAYYHBIX MPUHLIUIIAX XMMHUUYECKOTO TPOU3BO/ICTBA;

. dbopmupoBaHre y O0OYYalOUIUXCS OCO3HAHHOTO TMOHUMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUM I OOBSICHEHMSI KIIIOYEBBIX UCH U MpoOsieM COBpEeMEHHON XUMUH,
Ui OOBACHEHUS U TMPOTHO3HPOBAHUS SIBICHUM, MMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOLY;
rPaMOTHOTO peIIeHUs] MpoOJieM, CBA3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS, aHAIM3a U OLEHKHU C
MO3UILUN AKOJIOTMYECKO 0e30MacHOCTH MOCHEACTBHIM OBITOBON M MPOU3BOACTBEHHOM IESTENILHOCTH
YeJI0BEKa, CBA3aHHON C XUMUYECKUM IIPOU3BOJICTBOM, UCIIOJIL30BaHUEM U MEPEpabOTKON BEUIECTB;

. yriayOlieHne TMpeACTaBICHU O HaydyHBIX METOJax IO3HAHUS, HEOOXOJMMBIX IS
MpHOOpETEHUsT YMEHUN OpPUEHTHPOBATHCS B MHPE BEIIECTB U OOBSICHEHMS] XUMHYECKHUX SIBICHUIA,
HMMEIOIINX MECTO B IPUPOJE, B IPAKTUUECKOH IE€ATEIbHOCTH U IOBCEHEBHOM KU3HU.

B nmnnane peanuzanuu MepBOOYEPETHBIX BOCIUTATENBHBIX U Pa3BUBAIOMINX (YHKIUN
LEJOCTHOM CHCTEMBbI CpelHero oOmero o0pa3oBaHMs NpU HM3YYCHHHM mpeameTa «XUMHsD Ha
yriayOI€HHOM ypOBHE 0COOYI0 aKTYalbHOCTh MPUOOPETAIOT TaKKUE LIENU U 33/1a4H, KakK:

. BOCIHTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBJICHHM MPUPOABI, YBaXEHHUS K
MpoLeccy TBOpYECTBA B OOJIACTH TEOPETUYECKMX M MPHUKIAIHBIX MCCICAOBAHUM B XUMHH,
(dhopMHUpOBaHKE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAyKH;

L4 Pa3sBUTUC MOTUBAILIUU K 06y’-IeHI/II-O N TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO Ha OCHOBC YCBOCHU O6H.[€‘I€J'IOBC‘I€CKI/IX HeHHOCTeﬁ;
L4 pPasBUTUC IIO3HAaBaTCIbHBIX HHTCPCCOB, HUHTCJUICKTYAJIbHBIX u TBOPYCCKUX

criocoOHOCTeH oOyuaromuxcs, GopMUpPOBaHUE Y HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOPa30BaHHIO
U HENpephlBHOMY O0pa30BaHMIO KaK YCIOBMIO YCHEIIHOM Mpo¢ecCHOHAIbHOM M OOIIEeCTBEHHOM
JeATeIbHOCTH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0pPOBBIO M MOTPEOHOCTH B 3/I0pOBOM 00Opasze
KHU3HU;



° ¢bopMupoBaHHEe YMEHHUH W HABBIKOB Pa3yMHOTO MPUPOJIOINOIb30BAHUSA, Pa3BUTHE
OKOJIOTHYECKOH  KYyJIbTYphl, NPUOOPETCHHE ONbITa  OOIIECTBEHHO-TIOJE3HOW  AKOJIOTHUYECKOM
JESITEILHOCTH.

OOmiee 4yucCiiO 4acoB, MPEAYCMOTPEHHBIX ISl M3YYCHHS XUMHH Ha YTIyOJ€HHOM YpPOBHE
cpenHero obmiero oopaszoBanusi, cocraBisier 204 gacos: B 10 xmacce — 102 vaca (3 gyaca B Heeno), B
11 xiacce — 102 gaca (3 yaca B HeJEINIO).

COILEPKXAHUE OBYUYEHUA

10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYECKOl XUMHH.

[IpenmMer 1 3HaueHUE OPraHUYECKON XMMHUH, IPEICTABICHUE O MHOTOOOpa3HUH OpPraHuYecKUX
COCIMHEHU M.

DNEeKTPOHHOE CTPOEHHE aTOMa YIiiepoJia: OCHOBHOE U BO30YXAEHHOE cOcTOsiHUS. BaneHTHbIe
BO3MOXXHOCTM aTOMa yriepojga. XUMHUYecKass CBS3b B OPraHUYeCKHUX COCAUHEHMSIX. Turbl
rudpuan3alil aTOMHBIX opOuTanell yriaepoaa. MexaHu3Mbl 00pa3oBaHMsI KOBAJIEHTHOM CBSI3U
(oOMeHHBIH M JOHOPHO-AKLENTOPHBIN). THMBI MepeKpbIBaHNS AaTOMHBIX OpOUTanei, G- U T-CBA3HU.
OpunapHasi, nBoifHast M TpoiHas cBs3b. CrnocoObl pa3pbiBa CBsI3el B MOJIEKYJIaX OpPraHUYECKHUX
BemiecTB. [loHATHE O CBOOOTHOM paguKkaie, HyKJIeopuie u dMeKTpoduIe.

Teopuss cTpoeHuss opraHndeckux coenuHeHnii A.M. DbyriaepoBa W COBpeMeHHbIE
MIPEJICTaBICHUSI O CTPYKType MOJIEKyJ. 3HAaUeHHE TEOPUU CTPOEHUS OPraHUYEeCKHX COEIUHEHHH.
MonexynspHbie U CTPYKTypHBIE hopmynbl. CTpYKTypHBIE (DOPMYIIBI pa3TUYHBIX BUAOB: pa3BEPHYyTas,
cokpaméHHasi, ckenerHas. M3omepus. Buabl wu3zomepuu: CTpPyKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHBbIE 3(PPEKTHI B MOJICKYJaX OPraHUYECKUX COCAUHEHWUW (MHIYKTHBHBIH M ME30MEPHBINA
3¢hdexTsr).

[IpencraBnenne o knaccupUKAMK OpraHuyecKux BemiecTB. [loHsTHe O (YHKIIMOHATBLHOM
rpynne. I'omonorusa. ['omonornueckume psagel. CucrtemMarnyeckas HOMEHKJIATypa OPraHWYECKUX
coequaeHnit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

Oco0eHHOCTH U KJIacCU(PUKAIUS OpraHUYeCKUX peakiuil. OKUCIUTENbHO-BOCCTAHOBUTENILHBIE
peakuy B OPraHUuYECKON XUMHUH.

OKCIEpPUMEHTAIbHBIE METOJbl W3y4YEHHUS BEUIECTB W MX IPEBPALICHUN: O3HAKOMJIEHHE C
oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepuajlaMH Ha UX OCHOBE, OIBITHI 10 MPEBPAIICHUIO
OpraHMYECKUX BEILEeCTB IpPHU HarpeBaHuu (IJIaBjieHUE, OOYIIIMBAHUE U TOPEHHE), KOHCTPYUPOBAHUE
MOJIEJIeN MOJIEKYJI OPraHUYECKHUX BEILECTB.

YrieBoaopoabl.

Ankanpl. ['omonoruueckuid psn ankaHoB, oOmas Qopmyna, HOMEHKIATypa M H30MEpHsL.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl AalKaHOB, SP°-THOPMAM3AIMS ATOMHBIX
opOuTanei yrieposa, o-cBsi3b. OU3nuecKkue CBOICTBA aKaHOB.

XHWMHYECKHE CBOMCTBA AJKAHOB: PEAKLUMM 3aMELICHUs, WU30MEpHU3allUH, ACTUIPUPOBAHMUS,
UMKIM3ALMY, TUPOJIN3a, KpEeKUHra, ropenus. llpencraBienne o MexaHu3Me peakuuid pajuKaibHOro
3aMelIeHUS.

Haxoxnaenue B mpupoae. CriocoObl MoMy4eHus: U MPUMEHEHUE allKaHOB.

Huknoankanpl. OOmast ¢opmyna, HOMeHKIaTypa U u3omepus. OCOOCHHOCTH CTPOEHUS H
XMUMHYECKUX CBOWCTB MallbIX (LIMKJIOTPOTAH, IIUKIO0YTaH) U OOBIUHBIX (LIIUKIOTICHTaH, IIUKJIOTEKCaH)
uKkIoankanoB. CrocoObl MOMyYeHHs M MPUMEHEHHE IUKIOATKAHOB.

Ankensl. ['omMonoruueckuil psifi alkeHoB, oOmias ¢opMyna, HOMEHKIATypa. DIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/ alKEHOB, SP>-THOPUIM3ALIs aTOMHEIX opOuTaneil yriepoa, o-
u m-cBs3u. CTpYKTypHas M reoMeTprueckas (Iuc-TpaHc-) usoMepusi. Guzndeckre CBONCTBA aIKEHOB.
XUMUYECKHE CBOMCTBA: PEAKIMHU MPUCOECINHEHHUS, 3aMEILIEHUS B O-TI0JOKEHHE NPU JABOMHON CBS3H,
nojaumepusauuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakiuy HA IBOWHYIO CBS3b.
CriocoOsl MosTydeHus: ¥ TPUMEHEHHE aIKEHOB.



AnKaaueHsl. Knaccudukamms aJIKa/INE€HOB (conpskEHHBIE, M30JIMPOBaHHbIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI W XUMHUYECKUX CBOMCTB COMPSIKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpspk€HHBIX AeHOB. CrocoObl MoJydeHus U
IIPUMEHEHHE AJIKAAUEHOB.

Ankunabl. ['oMonormueckuid psii ankuHOB, oOmas Qopmyrna, HOMEHKIATypa U HM30MEpHs.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYNl aJKUHOB, Sp-TMOpUIM3alusi aTOMHBIX
opOutaneii yriepona. @uU3MYECKWE CBOWCTBA AJIKMHOB. XHWMHYECKHE CBOWCTBA: peaKIuu
MPUCOECUHEHMS], AUMEpPU3alUU U TpUMEpU3aluu, OKucieHus. KucioTHble CBONCTBA aJIKUHOB,
MMEIOINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peakiuu Ha TPOHHYI0 CBs3b. CrocoObl
MIOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

Apomarnyeckne yriaeBoaoposl (apeHsl). ['omonormueckuii psng apeHoB, oOmas ¢opmyna,
HOMEHKJIAaTypa U HM30MepHus. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJbl OeH3oa.
@du3nyeckue CBONCTBA AapeHOB. XHUMHUYECKHE CBOMCTBAa O€H30Jla M €ro TrOMOJIOTOB: peaKlIuu
3aMelleHuss B OEH30JbHOM KOJIBIE M YIJIEBOJOPOAHOM paJuKaje, peakluud IpHUCOEANHEHUS,
OKHUCJIEHHE TroMoJioroB Oen3ouia. IIpenctaBieHne o0 OpHEHTHpPYIOLIEM NEHCTBUHM 3aMECTHTENEH B
OEH30JIbHOM KOJIblIE Ha IPUMEpE ANKWJIbHBIX PaUKaIOB, KApOOKCHIbHOM, THAPOKCUIILHOW, aMUHO- U
HUTPOTPYIIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTM XMMHUYECKHX CBOMCTB ctupoJia. [lonumepusanus
ctuposa. CriocoObl MOJTydyeHUs! ¥ IPUMEHEHUE apOMATUYECKUX YTIIEBOJOPOIOB.

[Ipupoaustii ras. [lomyrasie HedTsHBIE ra3bl. Hedtr u e€ npoucxoxaenue. KaMeHHblI yromis u
MPOIyKThl ero mnepepaboTku. CrocoObl mepepaboTku He(TH: MEPEeroHKa, KPEeKUHT (TepMUYECKH,
KaTaJUuTHYeCKuil), pudopMuHr, nuposm3. I[IponykTsl mnepepaOoTKu He(pTH, HUX MPUMEHEHUE B
MIPOMBIIIIJIEHHOCTHU U B OBITY.

I'enetnueckas cBsA3b MEXIY Pa3IMYHBIMU KJIACCAMH YTJIEBOJAOPO/IOB.

DNEKTPOHHOE CTPOCHUE TaJIOTCHIIPOU3BOIHBIX YII€BOAOPOAOB. Peaknuy 3aMeleHns rajgoresa
Ha TUAPOKCOTPYIILY, HUTPOTPYIILY, IHAHOTPYIIy, aMUHOrpyniy. JlelicTBHe Ha raJlOr€ HIIPOU3BOIHBIC
BOJHOI'O U CIMPTOBOTO PacTBOpa INENOYU. B3anMoaencTBre qUraloreHaIKaHOB ¢ MArHUEM U IIMHKOM.
[lonsiTMIE O  METAUIOOPraHMYECKHX  COCIMHEHMsX.  VIcrosb30BaHHME — raJIOr€HIPOM3BOIHBIX
YIJI€BOJOPOJIOB B OBITY, TEXHUKE U IIPH CUHTE3€ OPraHUYECKUX BEILECTB.

DKcIepUMEHTAIbHbIE METO/Ibl U3YyUEHHUS BEIIECTB U UX MPEBPALICHUN: U3yYeHUE (PU3HUECKUX
CBOMCTB YIJI€BOJOPOJIOB (PAacCTBOPHUMOCTb), KAueCTBEHHBIX PpEaKUUHl yrJIeBOJOPOJOB pPAa3IUYHBIX
KjJaccoB (oOecuBeurBaHue OpOMHOM WJIM MOAHOM BOJBI, pacTBOpa IlepMaHraHara Kajus,
B3aMMOJICHCTBHE AalleTWIEHa C aMMHUAuyHbIM pacTBOpoM okcuga cepebpa(l)), kauecTBeHHOE
oOHapyXeHHe yriiepoJia U BOJ0OPOia B OPraHNUECKUX BEIECTBaX, IOTy4EHUE STHIIEHA U U3YYEHHE €ro
CBOMCTB, 03HaKOMJIeHHE ¢ KoJuleKuusaMu «HedpTb» u «Yroapy, ¢ obpa3uamu miactMace, KayquykoB U
PE3UHBI, MOAEIUPOBAHNE MOJIEKYJI YIJIEBOIOPOAOB U ITAJIOTEHIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucaopoaconep:xamme opranndeckue COeIHHEHUs.

[IpenenpHble oHOaTOMHBIE cUPTHL. CTpoeHHE MOJIEKyYI (Ha MpUMepe METAaHOJa U TAHOJIA).
I'omonoruueckuil psn, odmas ¢opmyna, U3oMepus, HOMEHKIaTypa U Kiaccupukanusa. dusnyeckue
CBOMCTBA IPEIENBbHBIX OJHOATOMHBIX CHUPTOB. BOOOpOIHBIE CBSA3M MEXKIY MOJIEKYJIaMH CIUPTOB.
XVUMHYECKHE CBOMCTBA: pEaKUMU 3aMELICHUs, JEruApaTalliy, OKHUCIICHHUs, B3aUMOACHUCTBHE C
OpPraHMYECKUMHU U HEOPraHMYECKUMU KuciaoTaMu. KadecTBeHHas peakius Ha OJHOATOMHBIE CIIUPTHI.
JlelicTBue 3TaHOJIa W METAaHOJIA Ha OpraHu3M yenoBeka. CrocoObl MOJIydeHHS M IpUMEHEHHe
OJIHOATOMHBIX CIIUPTOB.

IIpocTeie 3¢upel, HOMeHKIaTypa U u3oMepus. OCOOEHHOCTH (HU3UYECKUX M XUMHUYECKUX
CBONCTB.

MHOroaTOMHBIE CIIUPTHI — STHJICHTJINKOJb U TIULIEepUH. PU3NUECKHE U XUMUYECKUE CBOMCTBA:
peakuuu 3aMelleHUs, B3aUMOJCHCTBHE C OPraHUYECKUMU U HEOPraHMYECKMMH KHUCJIOTaMH,
KaueCTBEHHasl peakuusi Ha MHOroaToMHble cnupThl. IlpencraBieHne O MeXaHU3ME peakuui
HyKJIeopuiabHOro 3amenienus. [leiicteue Ha opranusm yenoseka. CriocoObl OTy4eHUs U IPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.



®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIIMSHUE THUAPOKCOrPYNHNBl U OEH30JIBHOTO S1pa.
dusnueckue cBorcTBa (eHona. OcCOOEHHOCTH XMMHUYECKHX CBOMCTB (peHosa. KauecTBeHHbIE peakiuu
Ha ¢enon. Tokcuunocts  (enosna. CrocoObl  TONy4YeHHWS] ¥ NPUMEHEHHE  (eHoa.
denonopmanbaeTUAHAS CMOJIA.

KapOoHunpHbIE COCAMHEHUS — ANbJIETU/Bl U KETOHBI. DJIEKTPOHHOE CTpPOCHHE KapOOHMIHHON
rpynmnel.  ['omonorndeckue psAasl  ambACTHIOB W KETOHOB, oOmas ¢opmyma, u30MepHs U
HOMEHKJIaTypa. Ou3nueckue CBOMCTBA AJIbJAECTUIOB U KETOHOB. XMMUYECKUE CBOMCTBA albIETUI0B U
KETOHOB: peakluu npucoeanHenns. OKUCIeHNe albJIeru10B, KAUeCTBEHHbIE PEaKLUU Ha allbJEeTUIbl.
CriocoObI mosTy4eHHs ¥ IPUMEHEHUE allb/ICTHJIOB U KETOHOB.

OnHOOCHOBHBIE IIpe/iebHbIE KapOOHOBBIE KHUCIOThI. (OCOOEHHOCTH CTPOEHHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepus u HOMeHKiIarypa. Dusnueckue CBOWCTBA OJHOOCHOBHBIX
Mpe/ielbHBIX KapOOHOBBIX KUCIOT. BomopoaHble CBSI3M MEXAYy MOJEKylaMu KapOOHOBBIX KHCIOT.
XUMHYECKHE CBOICTBAa: KHUCIOTHBIE CBOMCTBA, peakUs ATepU(UKALNU, pEaKUUd C YydacTUEM
YTIIE€BOAOPOIHOIO pagukana. OCOOEHHOCTH CBOICTB MypaBbUHOM KUCHOTHI. [loHATHE O POU3BOAHBIX
KapOOHOBBIX KUCJIOT — CJIOKHBIX Apupax. MHOrooOpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBONCTB
HETpeAeIbHBIX | apoOMaTUYeCKHX  KapOOHOBBIX  KHUCIIOT, TUKapOOHOBBIX  KHCJIOT,
TUAPOKCUKApOOHOBBIX KHCHOT. [IpencraBurenu BbICHIMX KapOOHOBBIX KHCJIOT: CTEapUHOBAs,
NaJIbMUTHHOBAS, OJICUHOBAS, IUHONEBAs, TUHOLEH08as KUCTOThL. CrocoObl MOTydYeHUs U IPUMEHEHHE
KapOOHOBBIX KUCIOT.

Crnoxwusie >¢upbl. ['omonmornueckuii psiia, obOmrast dopmyrna, W30Mepuss ¥ HOMEHKIATYpa.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA: TMAPOJIN3 B KUCION 1 MIETOYHOU Cpeie.

Kupsl. Ctpoenue, pusnueckue W XHMHUYECKHE CBOMCTBA >KHPOB: THIAPOJIM3 B KHUCION H
miesioyHoi cpene. OcoOEHHOCTH CBOWCTB JKHMPOB, COJEP)KALIUX OCTAaTKU HEMpPeNeabHBIX >KHPHBIX
KUCHO0T. JKUpsl B IPUPOJIE.

MBpBI14 KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOTOIIEE JICHCTBHE.

OO6mrass  xapakTepucTuka yrieBoaoB. Kiaccudukamus yrimeBogoB (MOHO-, 1OU- |
nonucaxapuapl). MoOHoOcaxapuasl: TJIOKO3a, (pyKTO3a, Tajakro3a, puodbo3a, Ie30KcHpruOo3a.
du3nyecKrue CBOMCTBA M HaxoxJeHue B npupoae. PortocuHTe3. XUMHUUECKHE CBOMCTBA TIJIFOKO3BI:
peaKuu C y4acTUEM CHUPTOBBIX U QIbJETHIHOW TPYII, CIUPTOBOE M MOJOYHOKHCIOE OpOKEeHHUE.
[IpumeHeHue TIIOKO3bI, €€ 3HAYCHHE B >KU3HEACATENBHOCTH opranusma. Jlucaxapuabl: caxaposa,
MajbTO3a M JIakTo3a. BoccranaBnmuBaromiye M HEBOCCTAHABIMBAIOLIME JAuUcaxapuibl. [ 'uaponms
nucaxapunoB. Haxoxnaenue B mpupoie U npumeHeHue. llommcaxapuipl: Kpaxmani, TJIHMKOTE€H U
uemnono3a. CTpoeHre MakpOMOJIEKYN KpaxMmaia, IIIMKOTeHa M LeJuTiofio3bl. Pu3ndeckre CBOWCTBA
KpaxMaja ¥ UeJUTI0J03bl. XHMMHUYECKUE CBOMCTBA Kpaxmalsa: THUIPOJIM3, KAueCTBEHHAs DPEaKIHs C
nosoM. XUMHUYECKUE CBOMCTBA IIEJUIIOIO3bI: THAPOIIN3, MoJydeHue 3(upoB nemnono3sl. [lonsrue o0
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

DKCIIepUMEHTAIbHBIE METOJbl HM3y4YCHHsS] BEIIECTB M HX MPEBpAIllEHU: pacTBOPUMOCTH
Pa3IMYHBIX CIHPTOB B BOJIE, B3aMMOJCHCTBUE ITAHOJA C HATPHEM, OKHCIEHUE ATHIOBOTO CIUpPTA B
abJIETH]l HAa PacKaJIEHHON MEIHOW IMPOBOJIOKE, OKUCICHHE STHUJIOBOTO CIUpPTa TUXPOMATOM Kajus
(BO3MOXKHO HCIMOJB30BaHHE BHAEOMATEpUAOB), KadeCTBEHHbIE pEAKIUM Ha alpJeruasl (c
ruapokcuaoM nuammuHcepeopa(l) m ruapoxcumom memu(ll)), peakuus raunepuHa ¢ THAPOKCHIOM
meau(Il), xumuyeckue CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBUE PACcTBOPA TIIFOKO3BI C
ruapokcuaom meau(Il), B3aumoeiicTBue Kpaxmania ¢ HOJO0M, PelleHre IKCIIEPUMEHTANbHBIX 33124 0
TemaM «CrupThl U (heHoIbl», «KapOoHOBbIE KUCTOTHI. CIOXKHBIE dIPUPHI».

A3oTcoaep:Kamme OpraHnyecKne CoeIMHeHusl.

AMUHBI — OpraHu4ecKre Mpou3BoHbIe amMmmuaka. Kinaccudukanus aMuHoOB: anudarudeckue u
apoMaTU4ecKue;, TMEepBUYHbIE, BTOpPUYHBbIE M TpeTuuHble. CTpoeHHe MOJeKyn, obmas ¢dopMmyna,
M30Mepusi, HOMEHKIATypa U (U3UYECKUe CBOWCTBA. XUMHUYECKOE CBOWCTBA alu(paTHYEeCKUX aMUHOB:
OCHOBHBIE CBOWCTBA, AJIKUJIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB C a30THUCTOI KHCIIOTOMA.
Conu anKuIaMMOHUSL.



AHWIMH — TIpelICcTaBUTENb aMHMHOB apoMarudeckoro psnga. CtpoeHue aHuiumHa. BzanmHoe
BIMSIHHE TPYNI AaTroMOB B MoJieKylne aHuianHa. OCOOEHHOCTHM XHMHUYECKHMX CBOWCTB aHWJIMHA.
KauectBennsie peaknuu Ha aHUIuH. CrocOOBI MOMYYCHHS] U MPUMEHEHHE aln(aTUIeCKUX aMHHOB.
[Tomy4yenue aHUIMHA U3 HUTPOOESH307IA.

Amunoxucnotel. HomeHnknarypa u nzomepus. OTAenbHBIE MPEACTABUTENN 0-aMUHOKHUCIIOT:
IUMUMH, ajlaHuH. Du3M4ecKue CBOMCTBA aMHUHOKHCIOT. XMMHYECKHE CBOMCTBA aMUHOKHUCIOT Kak
aM(OTEPHBIX OPraHUYECKUX COCAWHEHHH, PEaKUIus MOJUKOHICHCAIIMN, O00pa3oBaHWE MENTHUIHON
cBs3U. bronoruueckoe 3HaueHne aMUHOKHUCIIOT. CHHTE3 U THJIPOJIU3 HENTUIOB.

benku xak npuponHsie noiaumepsl. [lepBuunas, BTOpu4Has U TPETHYHAsI CTPYKTypa OEIKOB.
XUMHYECKUE CBOWCTBA OEJIKOB: TMIPOJIN3, A€HATypalusl, KAUECTBEHHbIE PEaKLIUK Ha OEJIKH.

DKCnepUMEHTAIbHBIE METOIbl U3YUYCHHS BEIIECTB U MX MPEBPAILICHUI: pacTBOPEHUE OCIKOB B
BOJIE, JieHaTypauusi O€IKOB TIpuW HArpeBaHWM, I[BETHbIE peEaKkUuu Ha OCJKH, pelIeHne
SKCHEPUMEHTAJbHBIX 33Ja4 10 TeMaM «A30TcojAep)Kalllue OpraHu4ecKHe COEIWHEHUs» U
«Pacro3HaBaHue OpraHM4eCKUX COECTUHEHUID.

BrbicokomoiiekyJisipHble cOeIMHEHMS.

OcCHOBHbBIE TIOHSITUS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COCJIMHEHHI: MOHOMED, TMOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEeHb MOJUMEpPU3AIMH, CPEAHSSI MOJIeKylspHas Macca. OCHOBHBIE METObI
CHHTE3a BICOKOMOJIEKYJISIPHBIX COEAMHEHUN — TOJIMMEpU3alitsl U OJUKOHACHC Al

[TonumepHsie maTepuanbl. [lmacTmaccsl (MOJMATHIIEH, MOJMIPONHIIEH, MOJUBUHWIXIOPHI,
MOJIUCTUPOJ, TOIUMETUIMETaKpUIAT, MOJMKapOOHAThl, MOJMATUIEHTepedTanar). YTUIU3auus U
nepepaboTKa MIacTuka.

DnactoMepbl:  HAaTypalbHBIM  KaydyK, CHHTETHYECKHME  Kayduykd  (OyTaJIueHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosmokna: HarypanmbHbIe (XJIOTIOK, IIEPCTh, IIENK), HWCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! crennaabHOrO Ha3HaueHUs (TedJIOH, KeBiap, AJIEKTPONPOBOJSAIIME MOJIMMEPHI,
OunopazyiaraeMble TIOJUMEPHI).

DKCIepUMEHTAIbHBIE METOJbl HM3y4YeHHsI BEUIECTB U HUX IMPEBpAIICHUN: O3HAKOMIICHHE C
oOpa3liaMu  OPHUPOJHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH, IIJJaCTMacC, KaydyKoB, peIleHUE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «Pacro3HaBanue miacTMacc 1 BOJIOKOHY.

Pacuérnble 3agaun.

Haxoxnaenue MonexynsipHO (GopMysbl OPraHUYECKOro COEIMHEHUs [0 MAaCCOBBIM JOJISIM
JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHUE MOJEKYIIpPHONH (OpMYyIbl OPraHu4ecKoro
coeMHEHUS 10 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJWUYECTBY BeliecTBa (Macce, 00bEMY)
MPOJIYKTOB PEaKIUU W/MIM HMCXOJHBIX BEIIECTB, YCTAHOBJCHHE CTPYKTYpHOU  (QopMyIbl
OpPraHMYECKOTO BEIIeCTBA HAa OCHOBE €ro XHMHUYECKUX CBOWCTB WM CHOCOOOB TMOJIy4eHHUS,
oTpe/ieNieHUe I0JIM BBIXOJA MPOJIyKTa PEaKIMi OT TEOPETUIECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peanuzanusi MeXNpeAMETHBIX CBs3€M MpH M3y4eHHH opraHudeckod xumuu B 10 Kimacce
OCYILIECTBIISIETCS] Yepe3 MCIOJIb30BaHME KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSATHH,
MPUHATHIX B OTACTBHBIX MPEIMETaX €CTeCTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAayUHbIE MOHSTHS: SBICHUE, HAyYHBIA (DaKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHalu3, CUHTE3, Kiaccudukarys, HablroieHne, N3MEpeHne, YKCIEPUMEHT, MOJIeNlb, MOJISTUPOBAHHE.

®usnka: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUUECKUN YPOBEHb,
BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHHE BeIIeCTBa, (UIUUYECKHE BEIMYUHBI, €IUHUIIBI
U3MEPEHUs, CKOPOCTb, DHEPTHS, MacCa.

buonorus: knerka, opraHusM, ’KocucTeMa, Ouocdepa, meTaboIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBINA U reTepoTpOodHBINA THIT MTUTAHUS, OpokeHHe, POTOCHHTE3, JbIXaHHE, OCTKU, YTrIIeBO/IbI,
KUPBI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadust: mone3Hple UCKOTIAEMBbIE, TOTUIHUBO.



TexHonorus: MMUIICBBIC MPOAYKTBI, OCHOBBI PAlMOHAJIBHOI'O NWUTAHWA, MOIOOIHMEC CPCACTBA,
MaTepurajibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIIACC

OBIIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckune 0CHOBbI XUMHH.

Atom. CoctaB atoMHBIX sifep. Xumuueckuil snemeHT. M3otombl. CTpoeHHE 3IEKTPOHHBIX
000JI0YEeK aTOMOB, KBAHTOBBIC YHCJA. DHEPreTUYeCKUe YPOBHHU W IMOJYPOBHH. ATOMHBIE OpOUTAIH.
Krnaccudukamuss XMMHUYEeCKHX JJIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnipenenenue 37IeKTPOHOB IO
aTOMHBIM OpOHTANAM. DIEKTPOHHbIE KOHQUTYpaIllM AaTOMOB OJIIEMEHTOB IEPBOTO—4YETBEPTOTO
[IEpUOJIOB B OCHOBHOM U BO30YXJEHHOM COCTOSIHMM, OSJIEKTPOHHbIE KOH(MUIYpallUd HOHOB.
DNEeKTPOOTPUIIATEIIEHOCTb.

[Iepunoanueckuit 3akoH u lleproanyeckas cucrema xumMudeckux anemeHToB [[.1. Menneneesa.
CBs13p epuoAMUYEcKOro 3akoHa u Ileproanyueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOICTB XMMMUYECKHUX OJIIEMEHTOB U
00pa3yeMbIX MU MIPOCTHIX U CIOKHBIX BELIECTB M0 TPYIIaM U epruogaM. 3HaueHUe NepruonyecKoro
3akoHa J[.11. MeHnneneena.

XuMH4YecKasi CBA3b. Buapl XUMHUYECKOM CBSA3M: KOBAJEHTHAs, WOHHAs, MeETaJuIMYecKas.
Mexann3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIM M JTOHOPHO-aKIENTOPHBIN. DHeprus u
JuiHa cBs3H. [l0sSpHOCTH, HANIPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOW cBsi3u. KpaTHble CBS3M.
Bonopoanas cBs3b. MexXMOJIEKyIsIpHbIE B3aNMOIEHCTBUS.

BaneHTHOCTh M BaJIECHTHBbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJ C
UX T€OMETPHYECKUM CTPOEHHEM (Ha MIPUMepe COECIMHEHHUH 3JIEMEHTOB BTOPOTO MEPUO/JIA).

IIpencraBineHrne O  KOMIUIEKCHBIX — coequHeHHAX. (CocTaB  KOMIIIEKCHOTO — HOHA:
KOMIUIEKcOOOpa3oBaTenb, JMraHapl. 3HA4Y€HUE KOMIUIEKCHBIX coenuHeHui. [lonsatue o
KOOPJIUHAILIMOHHOM XUMUHU.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. THIBI KPUCTAIUIMYECKUX PEIIETOK
(CTpYKTYp) U CBOMCTBA BEIIECCTB.

ITonsTe o gucnepcHbIX cucreMax. McruHHBIE pacTBOphI. [IpencraBieHne O KOJIIOMIHBIX
pactBopax. CrocoObl BbIpaK€HHUsI KOHLIEHTpPAIlMM pacTBOPOB: MaccoBas JI0JIs BELIECTBA B PacTBODE,
MOJIsSIpHAsi ~ KOHULeHTpauusa. HacelieHHble M HEHACBIEHHBIE  PAacTBOPBL,  PaCTBOPHUMOCTD.
Kpucramnoruaparsl.

Knaccupukanus um HOMEHKJIATypa HEOPraHMYECKMX BeIleCcTB. TpHUBHAJbHbIC HAa3BaHUSA
OTZENbHBIX NIPEACTABUTEIICH HEOPraHUYECKHUX BEILECTB.

Kiaccudukanus XuMHUYECKHX pPEAKIUii B HEOPraHWYECKOW W OPraHMYEeCKOW XUMHUH. 3aKOH
COXPAaHEHHUs MacChl BEUIECTB; 3aKOH COXPAaHEHUs M IIPEBPALLEHUS HHEPrUM IPU XUMHYECKHUX
peakuusx. TerioBsie 3h(HeKTsl XUMUYECKUX peaknil. TepMOXUMUYECKUE YpaBHEHMS.

CKOpoCTb XMMHUYECKOH peakluH, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. ['OMOreHHbIE U
rereporeHHsle peakuuu. Karanus u xkaranusaTopsl.

OOpatuMmble 1 HeoOpaTHMBble peakluM. XHMUYECKOe paBHOBecHe. KOHCTaHTa XMMHMUYECKOTO
paBHOBecHs. DaKTOPHI, BIMSIOIINE HA TOJOKEHUE XMMUYECKOIO PaBHOBECHS: TEMIIEPATYpa, AABJICHHUE
U KOHIIEHTPALMH BEILECTB, y4acTBYOMuX B peakuuu. [Ipunnun Jle Hlatense.

OnexkrpoauTHueckas auccouuanys. CuiabHble U ciadble 371eKTpoauThl. CTeneHb JUCCOIMAIUN.
Cpena BOAHBIX PAcTBOPOB: KUCIOTHAsA, HEWTpanbHas, Iieno4Has. Bogopoasslii mokasarens (pH)
pactBopa. 'maponus coneit. Peakuinu noHHOr0 0OMeHa.

OKHCANTENBHO-BOCCTAHOBUTENBHBIE  peakiuu. CreneHb  okucieHusa. OKuciurens H
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHMS W BOCCTaHOBJEHHWS. BaxHeilmme OKHCIUTEIM U
BOCCTAHOBHTEIHU. MeTOJ1 JIEKTPOHHOTO OajlaHca. DJIEKTPOJIU3 pAaCTBOPOB U PACI/IaBOB BEILIECTB.

OKCIIepUMEHTANIBHBIE METOBl U3YUEHNUS BEILIECTB U UX NPEBPAILECHUI: PA3JI0KEHUE IEPOKCHIA
BOJIOpPOJIa B IIPUCYTCTBUM KaTaJU3aToOpa, MOJEIN KPUCTAUIMYECKUX PEUIETOK, MPOBEACHUE peaKUni



MOHHOTO OOMEHa, OIpeJesieHHe Cpeabl PAacTBOPOB C IMOMOIIBIO MHAWKATOPOB, M3yYCHUE BIIUSHUS
pa3nuYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUECKON PEAKIIUH U MOJOKEHHE XUMUIECKOTO PAaBHOBECHS.

Heoprannueckasi xumus.

ITonoxxenne HemeraoB B Ilepuonmyeckoi cucreme XuMHYeCKUX dnemeHtoB [I.U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. DHU3MUYECKHE CBOMCTBA HEMETAIIOB. AJUIOTPOITUS
HEMETAJIOB (Ha IpUMEpE KUCIOpoa, cepbl, pochopa u yriepona).

Bonopon. Ilomyuenue, ¢usnueckue M XHMHUYECKHME CBOWCTBA: pEaKUUU C METAUIaMUd H
HEMETaJUIaMH1, BOCCTAHOBUTEIbHbIE CBOMCTBA. [ Mapuabl. TOIUIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxnenwe B mpupojie, CHOCOOBI TOMy4eHHUS, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa. [‘amoreHoBoaopoAbl. BaxkHelne KUCIOPOACOAEPKAIIME COCIUHEHUS TaJOTrCHOB.
JIaGopaTropHble M IPOMBILIJIEHHBIE CHOCOOBI MOJIydyeHUs! rajoreHoB. [IpuMeHeHue rajoreHoB U uX
COCIMHEHU M.

Kucnopon, o3on. JlaGopaTtopHble M MNpPOMBIIUIEHHbIE CHOCOOBI TMOJYYEHHUS KHCIOpOJa.
Ouznyeckre U XMMHUYECKHUE CBOMCTBA U MPUMEHEHHE KUCI0poaa U 030HA. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxpaenue B mpupojie, crocoObl MojydyeHust, GU3ndecKkue U XUMHUYECKHE CBOMCTRBA.
CepoBogopoa, cynbduabl. Oxcun cepri(1V), oxcun cepsi(VI). CepHucras u cepHasi KHCIOTBI U UX
cosii. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMeHenue ceprl U €€ CoeAMHEHN.

AzoT. Haxoxzaenue B npupoje, crnocoObl MoyydeHus, pu3ndeckrue U XMMUYECKHE CBOMCTBA.
Ammuak, HUTpUel. OKCHUIBI a30Ta. A30THCTas M a30THASI KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB
a30THOM KUCHOTHL. [IpMeHeHne a30Ta U ero coequHeHU. A30THbIE yI00OpEeHHUs.

®docdop. Haxoxenue B mpupoie, CHocoObl MoaydeHus, (U3ndecKkue u XUMHIECKHUEe CBONCTBA.
®dochuast u pochun. Oxcuast pocdopa, bochopnas kuciora u e€ conu. [Ipumenenue docdopa u ero
coenuHeHul. @ocpopHbie yIoOpeHus.

VYrnepon, HaxoxAeHHue B pupoje. AJuioTpornHsie Moaupukanud. Ousnueckue 1 XUMHYECKUe
CBOMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoMm. Oxcun yraepona(ll), okcun yrnepoma(1V),
yrojibHass KHCIIOTa W €€ coiu. AKTHBUPOBAHHBIA yrojib, aacopomms. dDysmiepeHsl, rpadeH,
yraepoaHble HaHOTPYOKu. [IpuMeHeHHe NpOCThIX BEIIECTB, OOPa30BaHHBIX YIJIEPOAOM, U €ro
COEIUHEHU.

Kpemuwnii. Haxoxxnenue B mTpupoje, CHOCOOBI TOJMydeHUs, (U3HYECKHEC M XUMHYECCKHE
cBorictBa. Oxcupa kpemuus(IV), kpemHHEBas KHCIIOTa, CWIMKaThl. [IpuMeHeHHEe KpEMHHS W €ro
coenuHeHuil. CTEKIIO, €ro MoyiydeHue, BUIbl CTEKIIA.

[Tonoxenune meramioB B Ilepuoanueckoit cucreMe XUMHYECKUX 37IeMEHTOB. OCOOEHHOCTH
CTpPOEHHUSI DJIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. OOmwue ¢Qusnueckue CBONCTBA METAILIOB.
[Ipumenenue MeTaioB B ObITY U TexHHKe. CIIaBbl METAILIOB.

DNEKTPOXUMHUYECKUN psii HanmpsbkeHud metaiuioB. OOmiue crnocoObl MOJYyYEHHsS] METalIoB:
TUAPOMETAJUIYPIrHsl, MUPOMETAILTYprus, 3JeKTpoMeTamnyprus. lloHaTHe 0 KOpPpO3MHM METasuIoB.
CriocoOsl 3a1UThl OT KOPPO3HUHU.

OO6mas xapaktepuctuka MetamioB I[A-rpynmnbl [leproguueckoir cHCTEMBl XUMHUYECKHX
aneMeHTOB. HaTpuii u kanuii: monydeHue, (pu3nueckue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

Oo6mas xapakrepuctuka MetamwioB IIA-rpynmer Ilepuonnyeckoil CHUCTEMBI XUMHUYECKHX
AJIEMEHTOB. MarHuii W KanbIuil: modydeHue, GU3NYEeCKue M XUMHYECKHE CBOMCTBA, MPUMEHEHHE
IIPOCTHIX BEIIECTB U UX coeTuHeHUH. JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHUI: TIONTydyeHHe, (U3NYECKUE U XUMHYECKHE CBOWMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHUH. AmdQoTepHbIE CBOICTBA OKcHIAa M TUAPOKCHIA AalFOMHUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHHSL.

OO0mas xapakTepucTuka MeTamioB no0ouHbix noarpynn (b-rpynm) [lepuoanueckoit cucteMsl
XUMUYECKUX DJIEMEHTOB.

dusnueckue M XMMHYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCHUIbI M TUIPOKCHUIbI
xpoMma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl M JOUXpOMaThl, UX OKHUCIHUTEIIbHBIE CBOMICTBA.
[Tonyuenue u npuMeHeHUE XpoMa.



@U3NYECKUE U XMMUYECKHE CBOMCTBA MAPTaHILa U €ro COCAMHECHUN. BaxkHeue coeTnHeHus
mapranna(ll), wmapranuna(IV), wmapranna(VI) wu wmapranma(VII). Ilepmanranar kamusi, ero
OKHCJIMTEBHBIE CBOMCTBA.

dusnueckue U XUMUYECKUE CBOMCTBA Keje3a W ero coeauHeHud. OKCHabl, TUAPOKCHUIBI U
cosm xkene3a(ll) u xeneza(lll). [lomyuenue u npuMeHeHUe kKeje3a U ero CIjIaBoB.

@uU3MYEeCKMe U XMMHYECKHE CBOWCTBA Meau W €€ coeauHeHuil. [lomydeHne U nmpuMeHeHue
MEIH U €€ COCIUHEHHIA.

Hunk: noxydeHue, Gu3nYecKue M XUMUYECKHE CBOWCTBA. AM(OTEpHbIC CBOWCTBA OKCHAA U
TUAPOKCH/IA IIMHKA, TUIPOKCOKOMIUIEKCH IMHKA. [I[puMeHeHre IIMHKA U €r0 COSAMHEHUM .

DKCHepUMEHTAIbHBIE METO/bI M3y4€HHUs BEUIECTB M UX MPEBpAIICHUN: U3ydeHUE 00pa3lioB
HEMETAJUIOB, TopeHue ceposl, ¢ocdopa, ’Keie3a, MarHusg B KUCIOPOAE, H3YYCHUE KOJUICKIIMH
«Metamapl M CIUTaBbD», B3aUMOJCUCTBUE WICIOYHBIX W MIEIOYHO3EMENbHBIX METAJIOB C BOJOM
(BO3MOXHO HCIIOJIb30BAaHHWE BHUICOMATEPUATIOB), B3aUMOJICHCTBHE IIMHKA M JKelie3a C PacTBOPAMHU
KHCJIOT W IIEJI0Yei, KaueCTBEHHBbIC PEaKIMM Ha HEOPraHWYeCKHE AaHHOHBI, KaTHOH BOJOPOJa M
KaTHOHBI METAaJUIOB, B3aUMOJICWCTBUE THUIPOKCHIOB AIIOMHHHUS M IIMHKA C PAacTBOPaMU KHUCIOT H
IeIoueH, peleHrne SKCIePUMEHTAIBHBIX 3a7ad 1o TemaMm «l amorensl», «Cepa u €€ COeTUHEHU,
«A30T U dochop U MX COENUHEHHUS», «MeTamibl TIaBHBIX MNOATPyNI», «MeTamibl MOOOYHBIX
MOITPYIIID.

XUMHSA U KU3Hb.

Ponp xumum B oOecrieueHWH YCTOWMYMBOTO pa3BUTHs 4YeloBeuecTBa. [loHATHE O HAyYHBIX
METOJIaX TIO3HAHUS W METOJIOJIOTHMH HAydHOTO HcciefoBaHus. HaydHple NMPUHIMIBI OpraHU3aIiu
XUMHUYECKOTO TIPOM3BOJCTBA. [IpOMBINIIEHHBIE CIOCOOBI TOJYYEeHHS BaXKHEWIIUX BeEIIeCTB (HA
nmpuMepe TMPOM3BOACTBA aMMHaKa, CEPHOM KHUCIOTHI, MeTaHojda). [IpoMBIUIeHHBIE CITOCOOBI
MOJIY4YEHUS] METAJJIOB U CIUIABOB. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAOUIEH Cpebl U €ro MoCaeACTBUS.
Ponps xumuu B obecrieueHnN SHEPTreTUIECKON OE30TTaCHOCTH.

XuMusT M 3I0pOBbE UenoBeKka. JlekapcTBeHHbIe cpeacTBa. [IpaBWiia HMCHOJIB30BAHMS
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAUIUHBL.

XUMHUS THIU: OCHOBHbIE KOMIIOHEHTHI, MHUIIEBble N00aBKU. Poip Xxumum B obecriedeHUH
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. boitoBas xumus. [lpaBunma OeszomacHoOro
MCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BAKHEHIIINE CTPOUTENbHbIE MaTepHalibl (LIEMEHT, OETOH).

XuMHUs B CeNbCKOM X03siiicTBe. OpraHndyeckiue 1 MUHEpaJIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KPacKH, CTEKIIO, Kepamuka. Marepuansl A
anekTpoHuKU. HaHoTexHonoruu.

Pacuérnbie 3agaun.

Pacuérel: mMacchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00bEMa, KOJIMUECTBA BEIIECTBA)
MIPOJIYKTOB PEaKIIUU, €CIN OJJHO U3 BEUIECTB UMEET MPUMECcH, Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
MPOAYKTa PEaKlUH, €CIU OJJHO U3 BEUIECTB JaHO B BUJIE PACTBOpA C ONpPEACIIEHHOW MAacCOBOM J0JeH
pPacTBOPEHHOrO BEIECTBA, MACCOBOM J0OJIM U MOJSIPHOW KOHUEHTpPAI[MM BEILECTBA B PAaCTBOPE, JOJIU
BBIX0/1a MTPOJIYKTA PEAKIIUU OT TEOPETUUYECKH BO3MOKHOTO.

MexnpeaMeTHBIE CBS3H.

Peanu3arusi MeXmpeIMeTHBIX CBsI3ed MPH W3y4eHUU OO0IIel M HeopraHudeckoil xumuu B 11
KJIacCe OCYILECTBISETCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHHA, Tak U
MOHSATUN, IPUHATHIX B OTAEJBbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01ue ecTecTBEHHO-HAayUHbIe MOHSTHS: SBJICHUE, Hay4yHBIH (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHallu3, CHUHTE3, Kiaccuukamms, IepuoAndHOCTh, HAOMIOCHHE, H3MEPEHHE, YKCIIEPUMEHT, MOJIETb,
MO/JIETUPOBAHHUE.

®usnka: Matepusi, MUKPOMHUP, MAKPOMUP, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOTIbI,
pPaMOaKTUBHOCTb, MOJIEKYJIA, HSHEPreTHYECKU YypOBEHBb, BEIIECTBO, TeNO, O0BEM, arperatHoe



COCTOAHUE BE€HIICCTBA, I/II[GaJ'IBHBIf/'I ras, (1)H3I/II-I€CKI/IC BCJIMYMHBI, CIWHUIBI HU3MCPCHUA, CKOPOCTH,
SHEPrHs, Macca.

buosorusi:  kierka, opraHu3M, JKocucTema, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKPOJIEMEHTbI, O€JKH, KHUPBL, YIJICBOJbI, HYKIEHHOBBIE KHCIOTHI, (DEPMEHTBI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MOTOK SHEPTHU B SKOCHUCTEMAX.

['eorpadusi: MuHEpasIbl, FTOPHBIC TIOPOJIBL, TOJIC3HBIC UCKOTIAEMBIE, TOTLTUBO, PECYPCHI.

TexHonornsa: XuMHUYECKas MNPOMBINIJICHHOCTh, MCETAJLNIYprusd, CTPOUTCIIBHBIC MAaTCpHallbl,
CEIIbCKOXO3SMCTBEHHOE  MPOM3BOJACTBO,  IUINEBasl ~ MPOMBIIUICHHOCTh,  (hapMalieBTHYeCcKas
IMPOMBINIJICHHOCTb, MPOU3BOJACTBO KOCMCTUUCCKHUX IPCIIapaTOB, MHNPOU3BOJACTBO KOHCTPYKIHWOHHBIX
MaTCpralIoB, SJICKTPOHHASA NPOMBIIIJICHHOCTh, HAHOTCXHOJIOT'UH.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHN HA
YIJYBJIEHHOM YPOBHE CPEJHEI'O OBLEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

B cootBercTBUHM C CUCTCMHO-JACATCIIBHOCTHBIM IMOAXOJOM B CTPYKTYPC JMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUA IpeaMera «XHUMHs» Ha YpPOBHE CpEIHEro o01iero oOpa3oBaHUS BbIAEICHBI
CJIEYIONINE COCTABJISIONINE: OCO3HAHUE OOYYAIONMIUMHUCS POCCHUICKON TPakIaHCKOW HJIEHTUYHOCTH,
TFOTOBHOCTh K CaMOPAa3BUTHIO, CaMOCTOSITEIbBHOCTH U CaMOOIPENENICHNI0; HAIWYUE MOTHBAIMHU K
00yu4€eHHI0; TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJACTBOBATHCS MPUHATHIMU B 00IIECTBE
InpaBHJiaMid W HOpMaMH TIIOBCACHUA, HAJIWNYNWEC JIIPABOCO3HAHUA, SKOJIOTHYECKOM KYJIBTYPBHI;
CIIOCOOHOCTH CTAaBUTh eI U CTPOUTD )KU3HCHHBIC ITJIaHBI.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHUS MpeaMera «XUMHUS» OTPAKAT CcHOPMUPOBAHHOCTH
OTbITa IO3HABATEIBHOW M TMPAKTUYECKOW NESATENbHOCTH OOYdYaloIIUMXCS B IPOIECCe pealu3aluu
00pa30BaTeNbHON JIeSTEIbHOCTH.

JIM4HOCTHBIE pE3YyIbTAaThl OCBOCHHUS IMpeaMeTa «XHUMHUS» OTpaxaroT CPOPMUPOBAHHOCTD
OTbITa TO3HABATEIBPHOW U TMPAKTUYECKOM MEATENbHOCTH OOYdYaloIIMXCsl B MpOIecce peatnu3aluu
00pa30BaTeNIbHON JIeTEIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHS OOYYAIOLIUMUCS CBOMX KOHCTUTYIHMOHHBIX INpaB U OOA3aHHOCTEH, yBaKEHHs K
3aKOHY U MPABOIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMAax W TNPaBWIAX MEXIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEIBHOCTU IMPH CO3/JaHUU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATEIbHbIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyYMEHTHI IPYTUX MPU
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K HICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEUECTBEHHOU XUMUU;

YBXKEHHUS K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUM U MPAKTUUYECKOTO MPHIIOKEHUS XUMHUH,
OCO3HAHHS TOTO, YTO JaHHBIE HAYKH €CTh PEe3YyNbTaT JUIMTEIbHBIX HAOTIOACHUM, KPOMOTJIMBBIX
SKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U TPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B TIONYYEHUH U TOCIEAYIOIIEM aHaln3e HHPOPMAIIH O
MepEeAOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHHBATh CHUTYAllH, CBS3aHHbIE C XMMHUYECKUMHU SIBJICHHUSIMH, U TPUHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTUM OLIEHUBAaThb CBOE TMIOBEJCHHWE M TIOCTYIKM CBOUX TOBApHIEd C MO3UIUI
HPaBCTBEHHBIX M MIPABOBBIX HOPM U € YU4ETOM OCO3HAHMS MOCIEACTBUNA MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:



MOHMMAHUS LIEHHOCTeH 310pOBOr0 H 0e30macHoro o0pasza JKH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 3JI0POBBIO;

coOiroeHus mpaBuiI 0€30IacHOTO 0OpAIIeHHS ¢ BEIIECTBAMH B OBITY, MOBCEHEBHOM KU3HU, B
TPYIOBOU AEATEIBLHOCTH;

MMOHUMAHWS [ICHHOCTH TIPABUII HHINBUAYAIBHOTO U KOJUICKTHBHOTO 0€3011aCHOTO TIOBE/ICHUS B
CUTYaIMX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TIOCJIECACTBUH U HENPUATHUS BPEAHBIX NPHUBBIYEK (YMOTpeOJEHUs aJKoroJis,
HapKOTHUKOB, KypEHUs);

5) TpyaA0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Yy4€OHO-MCCIEOBATEIbCKON  JI€ATEIbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM U IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha aKTMBHOE YYacTHE B PEIICHWW TMPAKTUYECKHX 3a/Jad  COIMATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPaKTUIECKOMY U3yYEHHUI0 MPpo(decCuil pa3IMvyHOro poJia, B TOM YHCJIE HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TpyJla U pe3yJibTaTaM TPYIOBOU JAEATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHUIYaJbHOW TpaeKTOpHH oOpazoBaHHs, Oymymien
npodeccu U peaau3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CrOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH IIEJI€CO00pa3HOT0 OTHOIIEHUS K NPHUPOJEC KaK HCTOYHUKY CYIIECTBOBAHMS
JKU3HH Ha 3eMIIe;

MMOHMMAaHHS TJO00ATHHOTO XapakTepa HSKOJOTHYECKHX NPOOJIeM, BIUSHUS SKOHOMHYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COI[MATILHOM CPEIbL;

OCO3HAHUsI HEOOXOJMMOCTH HCIIOJIB30BAHUS JOCTHIKCHHH XUMHU JUIsl PEIICHUS BOIPOCOB
paIrMoOHAIBHOTO TIPUPOIOTIOIH30BAHNS,

AKTUBHOTO HEMPUATUA ACUCTBHI, TPUHOCAIIUX BPE OKPYKAOUIEH TPUPOIHON Cpeie, yMEHUS
MPOTHO3UPOBATh HEOJArONPHUATHBIE AKOJOTHYECKUE TOCIEACTBUS MPEANPUHUMAECMBIX JCHCTBUN H
MPEeAOTBPAIIATh UX;

HaJW4Usl Pa3BUTOTO OSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYphI, OIBITA
NESATETHPHOCTH YKOJOTHYECKON HAINPaBJIECHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B TTO3HABATEIILHOM,
KOMMYHUKAaTUBHOH M COIIMAJIBHOM MPAKTHUKE, CIHOCOOHOCTH M YMEHHS AaKTUBHO IPOTHBOCTOSITH
HJIC0JIOTUH XeMOo(oOouu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHs, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO  DPa3BUTHUS HAyKH U
00IIeCTBEHHOW MTPAKTHUKH;

MOHUMAaHMS cneuu(PUKM XUMUU KaK Haykd, Oco3HaHusi e€ poid B (HOpPMHUPOBAHHUU
PaIMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIlleM MUpe
KaK O €IMHCTBE NPHPOABI M YEJIOBEKa, B TMO3HAHUU TNPUPOJIHBIX 3aKOHOMEPHOCTEH M PpEIICHHH
poOJIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS,

yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHU [UIS COBPEMEHHOM IMBWIM3AlUU: B €&
T'YMaHUCTUYECKOW HAIMpaBIEHHOCTH M BAaXKHOW pOJIM B CO3JaHMM HOBOW 0aszbl MaTepuanbHON
KYJIbTYpPbI, B PEHICHHH TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHSI UYEIOBEYECTBA — CBHIPHEBOM,
SHEPreTHUECKOM, MUIEBON M SKOJIOTHUECKON 0e30MacHOCTH, B PAa3BUTHH MEIUIIUHBI, 00ECIICYCHUH
YCIOBUHM YCHEIIHOTO TPYy/la U IKOJIOTUYECKU KOM(POPTHOM KUZHU KaXJI0TO UjieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM  TpaMOTHOCTU: TMOHHMMAaHHUS  CYHIHOCTH  METOJOB  IO3HAHWS,
HCIOJIb3YeMBIX B ECTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJb30BaTh MOTy4aeMmble 3HAHHUS s
aHanm3a M OOBSICHEHUS SBICHUI OKPYXKAIOIIEr0o MHUpAa U MPOUCXOSAIINX B HEM M3MEHEHHM, YMEHUS
nenath 00OCHOBAHHBIE 3aKIIOYEHHUS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0
MOJYy4YEeHUs JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIHHO HCIOJh30BaTh XUMUYECKUE 3HAHUS IS PEIICHUS mMpoOiIeM B
pEATbHBIX KU3HEHHBIX CHTYAIHSIX;

HMHTEpeca K MO3HAHUIO, UCCIIEIOBATEIBCKON NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIpPEpPHIBHOMY OOpa30oBaHMUI0O U CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJIy4EHHUIO HOBBIX 3HAHUI 10 XUMHUU B COOTBETCTBUH C KHU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3InYHBIX chepax MpoPhecCHOHATHLHON NeITETbHOCTH.

METAIIPE/METHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ysibTaThl OCBOCHUSI IPOrPaMMBbI 110 XUMUHU HAa YPOBHE CPEIHETO OOIIEro
00pa30BaHUs BKIIOYAOT:

3HaYMMble s (DOPMHUPOBAHHSI MHPOBO33PEHHS OOYYAIOIIUXCA MEXAUCIUIUIMHAPHBIC
(MexTmpeAMETHbIE) OOIEHAYYHbIE MOHATHS, OTPaXKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
CHGIII/I(i)I/IKy MCTOAOB IIO3HAHHWA, HCIOJB3YCMbBIX B CCTCCTBCHHLIX HayKaxX (MaTepI/Ifi, BEUICCTBO,
SHEPTHUsl, SIBJICHUE, TPOLIeCC, CUCTeMa, HaYyYHbIM (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, KCCIICA0BaHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYyTHe);

YHUBEpCaJbHble y4eOHbIE NEHCTBUS (ITO3HABaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYIATHUBHBIE),
obecnieunBaromue ¢GopMupoBaHrue (GYHKIIMOHATIBHOM TPAMOTHOCTH M COIMATBHOW KOMIIETCHIIUU

00yJaroImXcs;

CIIOCOOHOCTH 00yJaroIIIXCst HCITIOJIL30BAaTh OCBOEHHBIE MEXIUCITUTITHHAPHBIC,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEpCAIbHbIE y4eOHbIE IEHCTBUS B MO3HABATEIbHOM U COLMAIbHON
IIPaKTHUKE.

MeranpeaMeTHBIE  pe3yNbTaThl  OTPAKAIOT  OBJIAJICHUE YHUBEPCAIbHBIMH  Y4€OHBIMU
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYIISITUBHBIMU JE€HCTBUSMMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

1) 6a3oBble JorMYecKue AecTBUS:

CaMOCTOSITEIPHO  (OPMYJIMPOBATh M  aKTyaIU3UpPOBaTh MpoOJeMy, paccMarpuBaTh €
BCECTOPOHHE;

ONpeNeNsaTh LETH JCSATCIIbHOCTH, 3aJaBas TapaMeTpbl W KPUTEPUH WX JAOCTHXKCHHS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHPHOCTH C MTOCTABJICHHBIMH IICIISIMH;

WCIIOJb30BaTh MPU OCBOCHWM 3HAHUW TPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHbBIC MPU3HAKY MTOHATUH U YCTaHABIIMBATh UX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIIH €
MOHATHUS JIJIs1 OOBSICHEHUSI OTIACIBHBIX ()aKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KJIaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHil;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBA3W MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOUTH JIOTHUECKUE PACCYXACHUSA (MHIYKTHBHBIC, EAYKTUBHbBIC, 110 AHAJIOTHUH), BBISBISATH
3aKOHOMEPHOCTH U TMPOTHBOPEUUS B pacCMaTPUBAEMBIX SBJICHUSX, (POPMYIUPOBATH BBIBOJABI U
3aKITFOYCHUS;

MPUMEHSITh B MPOLIECCE IO3HAHUS HCIOJIb3yeMble B XUMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TPEOOpPa3OBBIBATh MOJCIIBHBIC TPEACTABICHUS — XUMHUYECKHH 3HAaK (CHMBOJI) JJIEMEHTA,
XuMHuueckas (GopMmyna, ypaBHEHUE XUMUYECKOW PeakIMy — MPH PElIeHUH y4eOHBbIX MO3HABATEIbHBIX
W TPaKTUYECKHX 3a7ad, MPUMEHITh Ha3BaHHbIE MOJEIbHBbIC TMPEJICTaBICHUS M7 BBISBICHUS
XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMUYECKUX PEAKIIMI.

2) 0a30BbI€ HCCJIEN0BATEIbCKHE HeHCTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOT'O IO3HAHUS BEIIECTB U XUMHUECKUX PEAKLIU;

dbopMmynupoBaTh [EeTM W 3aJadyd  UCCIEJOBAHMS, HCIIOJB30BAaTh IMOCTABIEHHBIE U
CaMOCTOSITENIbHO C(OPMYITHPOBAHHBIE BOMPOCH B KA4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMHUpOBaHHMSI TUTIOTE3BI TI0 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BJIaJIETh HABBIKAMU CaMOCTOSITEJIbBHOTO IUIAHUPOBAaHUS U TPOBEIACHUS  YUEHUUYECKHUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUs HAOMIOJaTh 3a XOJOM IMPOIecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro  pe3yibTar, GOpMyaupoBaTh OOOOIIEHUS U  BBIBOJABI OTHOCHTEIHHO



JOCTOBEPHOCTH PE3YJAbTATOB HCCICIOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O TPOJCTAHHOU
pabore;

npuoOpeTaTh OMBIT YYCHUYECKON HCCIIEOBATENBCKON U MIPOSKTHON NEeSITeIbHOCTH, POSBISTH
CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY IMOWMCKY METOJOB pEIICHUsS MPaKTHYECKUX 3a/ad,
IIPUMEHEHHIO PA3JIMUYHBIX METOJIOB II03HAHUS.

3) pa6ora ¢ nunopmanmeii:

OpPUEHTUPOBATHCSI B PA3IMYHBIX MCTOYHUKAX MH(pOpManuu (HaydHO-TIOMYJISIpHAS JIUTEpaTypa
XMUMHMUYECKOTO  COJEp)KAaHUs, CIpaBOYHbIE MOcoOusi, pecypchl VIHTepHeTa), aHaJIU3UPOBATh
MHGOPMAIHIO PA3IUYHBIX BUIOB U ()OPM IMPENCTABICHHS, KPUTUIECKH OLICHUBATH €€ I0CTOBEPHOCTD
U HEIPOTHUBOPEUUBOCTH;

(dbopMynmHpoBaTh 3ampochkl M TNPUMEHATH pPa3IMYHbIE METOAbl TPH TIOMCKE W OoTOOpe
nH(popmalry, He0OX0AUMOH /7Sl BBITIOJTHEHUSI YUEOHBIX 3a7a4 ONPEAeIEHHOTO TUTIA;

MpUOOpETaTh OMBIT MCMOJIb30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMpPATh ONTUMAIbHYI0 (GOpMY IMpeacTaBiIeHUs HHPOpMalMH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIPYTHE);

HCII0JIb30BaTh HAYYHBIHN SI3bIK B KAUECTBE CPEJCTBA MPH paboTe ¢ XMMUYECKON MH(pOpMAaIIHEi:
MPUMEHSITh MEXIIpeIMeTHbIe ((u3uyecKkue M MaTeMaTU4YeCKUe) 3HAKU W CHUMBOJIBI, (DOPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHBIEC Y4eOHbIE 1eiiCTBUA:

3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYKJaeMoil TeMbl B XOJ€ AHaiora W/WiM IUCKYCCHUH,
BBICKa3bIBaTh HJIeH, POPMYIUPOBATh CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS PEIOKEHHON
3aJauuy;

BBICTYNIaTh C IIPE3CHTAled pEe3yJlbTaTOB IO3HABATENBHOM JEATEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBINOJHEHHHM XUMHUYECKOTO IKCIIEPUMEHTA,
IIPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOWCTB M3Y4aeMbIX BEILIECTB, pEaIM3aLUU Y4eOHOTO
poekTa, ¥ (opMyaHpoBaTh BBIBOABI 10 pe3ylbTaTaM IPOBEAEHHBIX MCCIEIOBAHUN IyTEM
COIJIACOBAHUS MO3ULMI B X0/ 00CYX/I€HUS 1 0OMEHAa MHEHHSIMH.

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

CaMOCTOSATEJIBHO IIJIAHUPOBAaTh M OCYILECTBIIATH CBOK IO3HABATENIbHYIO JESTEIbHOCTD,
ompenenss €€ LeNW U 3aJa4d, KOHTPOJIMPOBaTb M 10 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
[Ipe/UlaraeMplii alropuT™M JEUCTBUI INpU BBINOJHEHWH YYEOHBIX M MCCIEIOBAaTEIbCKHX 3a7ad,
BbIOMpaTh HambOoJsiee A(P(PEeKTHBHBINA CHOCOO WX pelieHUs ¢ y4€TOM IMOJYYCHHS HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBIISATH CAMOKOHTPOJIb JIESITEIbHOCTH HA OCHOBE CaMOaHaIN3a U CaAMOOLIEHKH.

INPEIMETHBIE PE3YJIbTATbBI

Hpe,[[MeTHLIe pe3ysIbTaTbl OCBOCHHUA TIIPpOrpaMMbl IO XUMHUH Ha YFJ'IY6JIéHHOM YpPOBHEC Ha
YPOBHE CPEOHETO O6IJ_I€FO 06p3303aH1/1>1 BKJIIOYAIOT CHGL[I/I(I)I/ILIGCKI/IC JJI y‘I€6HOFO npeamMceTa
«XHUMUS HAay4YHbIC 3HAHUSA, YMCHHA U CIIOCOOBI HeﬁCTBHﬁ 110 OCBOCHHIO, HMHTCPIIpECTAIHNH H
npeo6pa30BaHmo 3HaHPII>i, BUBI JCATCIBHOCTH 110 IMMOJTYYCHHUIO HOBOI'O 3HAHUS U ITPUMCHCHHUIO 3HAHUI
B Pas3IMYHBbIX y‘Ie6HBIX CUTyallusX, a TAKiKXC B PCAJIbHbBIX KU3HCHHBIX CUTYyaAllUAX, CBA3AHHBIX C
xumuen. B nporpamMme 1o XuMuu npeaAMETHBIC PE3YJIbTAThI MPCACTABJICHBI 110 I'OAaM U3YUCHU.

10 KJIACC

HpeILMeTHLIe PE3YJIbTaTbl OCBOCHUS KypCa ((OpF AHUYCCKasA XUMUS» OTPAKALOT:

C(l)OpMI/IpOBaHHOCTB HpCHCTaBHeHHﬁI O MECTC M 3HAYCHHH OpI“aHI/I‘-ICCKOI\/Il XUMHHN B CHCTEMC
CCTCCTBCHHBIX HAYK U ec poJin B oOecreueHNn yCTOfI‘-IPIBOFO pa3sBUTHA YCIIOBCUCCTBA B PCIICHHUU
HpO6J'IeM 3KOHOFI/I‘ICCKOI>'I, BHCPFCTHQCCKOIZ U MHUILIEBOM 6e3OHaCHOCTI/I, B Pa3BUTHU MCAWULIUHBI,
CO3JaHNUHU HOBBIX MATCPUATIOB, HOBBIX HCTOYHUKOB OSHCPIruu, B oOecrieueHN N PallMOHAJIBHOT'O



MPUPOJIOTIONIF30BAHNSA, B (POPMUPOBAHMH MHUPOBO33PEHHUS M OOIIEH KyIbTypbl YEIOBEKa, a TaKKe
HKOJIOTUYECKH 0O0CHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO M IIPHPOTHON CPEAE;

BJIQJICHUE CUCTEMOM XUMHUUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAratol1e MOHITHS —
XUMUYECKUN SJIEMEHT, aToOM, SpO M 3JEKTpOHHAs 000JIouKa aToma, S-, p-, d-aTOMHbBIE OpOHTAIH,
OCHOBHOE U BO30YXIEHHOE COCTOSIHMSI aTOMa, TMOpMAM3alMs aTOMHBIX OpOHTanel, HOH, MOJIEKyJa,
BAJICHTHOCTh, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKHUCICHHS, XMUMHUYECKasi CBS3b, MOJIb, MOJISIPHAs
Macca, MOJIIpHBIA 00BEM, YIIEpOAHBIN CKenleT, (GyHKUMOHAJIbHAS TPYNNa, paauKal, CTPYKTypHBIC
bopmynbl (pa3BEpHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), H30MEPUsl CTPYKTYypHasi U MPOCTPAHCTBEHHAS
(reomeTpuyeckasi, ONTHUYECKasi), H30MEpbI, TOMOJIOTMYECKUH psJ, TOMOJIOTH, YIJIEBOJIOPOMIbI,
KHUCJIOPO/I- ¥ a30TCOJAEpKAlllMe OPraHUYECKUE COEAUHEHNS, MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS; TEOpUH, 3aKOoHbI (mepuoanyeckuil 3akoH . 1. Menneneesa,
TEOpHUsl CTPOEHUs opraHudeckux BemectB A. M. ByrnepoBa, 3aKkOH COXpPAaHEHHMS MacChl BEIIECTB,
3aKOH COXPAaHEHHS U TMPEBpAllleHUus HHEPrMM NpPHU XUMHUYECKHUX pPEaKIHUsAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3bIK XMMHMHM, MHPOBO33PEHUECKHE 3HAHUsS, JIEXKAIlMe B OCHOBE IMOHUMAaHHS
MPUYUHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHHUI; NMpEACTaBICHUS O MEXaHHU3Max XUMHYECKHX
peakuui, TepMOAMHAMUYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTSAX HMX MPOTEKaHMs, O B3aUMHOM
BJIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U M€30MEPHBIN 3(PPEKThI, OpUEHTAHThI
I u Il ponma); ¢daxronmormyeckue cBeIeHUS O CBOMCTBaX, COCTaBe, IMOJyY€HHHM M O€30IacHOM
WCIOJIb30BAHNN BAKHEUIIMX OPraHWYeCKUX BEIIECTB B OBITY U MPAKTUYECKOW JAeATeIbHOCTH
YesloBeKa, OOLIMX HAy4YHBIX MPUHLHUIAX XUMHYECKOrOo MPOMU3BOJACTBA (Ha MpUMEpE MPOU3BOJICTBA
ME€TaHoJa, mepepaboTKu HePTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTepHbIE NMPU3HAKU MOHATHH, YCTAaHABIMBATD HUX
B3aMMOCBSI3b, HCMOJIb30BaTh COOTBETCTBYIOIINE TOHATHUS IIPU OMUMCAHUU COCTaBa, CTPOEHUS U CBOMCTB
OPraHM4YeCKUX COCTUHECHUN;

c(hOpMUPOBAHHOCTh YMEHUM:

HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JUIsl COCTaBJICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX BEIIECTB;

COCTaBIISAITh YPAaBHEHHUS XUMHUYECKHX pPEaKLUUA M PACKPHIBATh HUX CYIIHOCTb: OKHCIUTEJIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMIl MOCPEICTBOM COCTABJIEHUS JJIEKTPOHHOTO OajaHca ATHX peakLuid,
peakiuii HOHHOTO OOMeHa MyTEM COCTAaBJICHUSI UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHMIA;

M3rOTaBJIMBATH MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB ISl WIUTIOCTPALMU UX XUMUYECKOTO
Y IIPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHUH: YCTaHABIMBATh MNPUHAAJICKHOCTh H3YUYEHHBIX OPraHUYecKHX
BEIECTB M0 MX COCTAaBy U CTPOCHHUIO K OIpeneiEHHOMY KIacCy/TpyIIe COeIUHEHH, JaBaThb UM
Ha3BaHus 1o cuctematudeckoir HoMmeHkinarype (IUPAC) m npuBoaAWTh TPUBHUAILHBIC HA3BAHHS IS
OTIIENbHBIX TPEICTaBUTENICH OpPraHMYECKUX BEHIECTB (STWJICH, alleTWJIeH, TOJIyOJ, TIUIEPHUH,
STHJICHTJIUKOJb, (heHon, dopManbaeruj, ameraibAerui, alueToH, MypaBbHHas KHCIOTa, YKCYCHas
KHCIIOTa, CTEApUHOBAsI, OJIEMHOBAS, MAJIBMUTHUHOBAS KUCIIOTHI, TJUIMH, aTaHWH, MalbTo3a, (PPYyKTO3a,
aHWINH, JUBUHUIL, U30IIPEH, XJIOPOMPEH, CTUPOJI U IPYTHE);

chOpPMUPOBAHHOCTh yYMEHHUS OMPENENATh BHUJA XHMHUYECKOM CBA3M B OPraHUYecKUX
coeMHEHUX (KOBaJICHTHAsA U HOHHAS CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHSI IPUMEHSTh MOJIOKEHUS TEOPHU CTPOCHUSI OPIraHUYECKUX BEILECTB
A. M. ByrnepoBa a5 00bCHEHHsI 3aBUCHMOCTH CBOIMCTB BELIECTB OT UX COCTaBa U CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3MUECKHE U XUMHUECKHUE
CBOMCTBA THIIMYHBIX MPEACTABUTEIEH paA3IUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB: AJKAaHOB,
LUKIOAJIKAHOB, aJKEHOB, AaJKaJUCHOB, QJKHHOB, apOMaTU4YECKUX YIJIEBOAOPOJOB, CIHMPTOB,
aJIbJIETU/I0B, KETOHOB, KApOOHOBBIX KUCIIOT, MMPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOETUHEHUN
U aMUHOB, aMHUHOKHCJIOT, OEJIKOB, YIJI€BOJOB (MOHO-, JAM- W MOJIMCAXapuioB), WIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEXKAY HHMH YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIHUN C
HCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;



c(hOpPMHUPOBAHHOCTh YMEHUS MOATBEPKAATh HA KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCUMOCTH
peaKMOHHON CIIOCOOHOCTH OPraHUYECKUX COEAMHEHUN OT KPaTHOCTU U THUIA KOBAJIEHTHOM CBSI3U (O-
U TT-CBSI3H ), B3AUMHOTO BIIMSIHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh MCTOYHUKH YTIIEBOJOPOTHOTO CHIPhs (HE(TH,
MPUPOJHBIN Ta3, yroljib), CHOCOOBI €ro MepepadOTKH U MPAKTUYECKOE NPUMEHEHHE MPOIYKTOB
nepepadboTKH;

c(hOPMHUPOBAHHOCTH BJIAJICHUSI CHCTEMOM 3HAHWI O €CTECTBCHHO-HAYYHBIX METOJAaX TO3HAHUS
— HAOIIOJICHUH, MU3MEPEHUH, MOJCIIMPOBAHNH, YKCIIEPUMEHTE (pPeaJhbHOM M MBICICHHOM) M YMCHHS
MIPUMEHATH 3TU 3HAHUS;

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSITH OCHOBHBIC OTIEPAIIUU MBICIUTEIIBHON JIEATEIIBHOCTH —
aHAJIM3 U CHUHTE3, CpaBHEHUE, 0000IIEeHNEe, CUCTEMATHU3aIUIO, BBISBICHUE MPUYUHHO-CIIEACTBEHHBIX
CBSI3€M — JIJIS1 U3yYEHHUS CBOVCTB BEILIECTB U XUMHUUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHHU: BBISBIATH B3aUMOCBS3h XMMHMUECKHX 3HAHUN C TOHSATHUSAMH W
MPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Il 00Jie€ OCO3HAHHOTO TOHUMAaHHS
CYIITHOCTH MAaTEPHAIBHOTO E€IMHCTBA MHUpPA, HCIOJIb30BAaTh CUCTEMHBIC 3HAHHS 0 OPraHUYECKOU
XUMUU TSI OOBSICHEHUS U TIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUYETHI 10 XUMHUYECKUM (HOpMyJIaM U ypaBHEHHUSIM
XUMHUYECKUX PEAKIIUN C WCIOJIh30BaHHEM (U3MUECKHX BEIWYWH (Macca, 00bEM Tra3oB, KOJIUYECTBO
BEIIIECTBA), XapaKTEPU3YIOMIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUYETHl MO HAXOKICHHIO
XUMUYECKON (OpPMYNBl BEIIECTBA IO M3BECTHHIM MAaCCOBBIM JIOJNSM XHMHYECKHX JJIEMEHTOB,
MPOJYKTaM CTOPAHMS, INIOTHOCTH Ta3000pa3HBIX BEIIECTB;

chOpMUPOBAHHOCTh YMEHHH: MPOTHO3UPOBATh, AHAJIM3WPOBATH W OIEHUBATh C TTO3HUIIHHA
IKOJIOTUUYECKONW OE30TIaCHOCTH TMOCIEACTBHUS OBITOBOM M IMPOW3BOJICTBEHHON JCSITEIBHOCTH YEIOBEKA,
CBSI3aHHOM C mepepabOTKOM BEIIeCTB, UCMOIb30BaTh MOJYYCHHBIE 3HAHUS JUISl PUHSATUS TPAMOTHBIX
pereHuit mpoOIeM B CUTYyallUsIX, CBSI3aHHBIX C XUMHUCH;

cOpPMUPOBAHHOCTh YMEHHI: CaMOCTOSTENbHO IUIAHUPOBATH M MPOBOJUTH XUMHUYECKUN
SKCIEPUMEHT (IMOJIyueHHE U M3y4YCHHE CBOICTB OpPraHWYECKUX BEIECTB, KaueCTBEHHBIE pPEaKlUu
YIJIEBOJIOPOJIOB PA3JIMYHBIX KIACCOB M KHUCIOPOJACOAECPKANIUX OPraHWYECKHUX BELIECTB, PEUICHUE
SKCIEPUMEHTAJIbHBIX 33/a4 MO PACIIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOIIOACHHUEM MpaBUil
0e30macHOr0 oOpallleHHs C BEIIeCTBAMHM M JIA0OpaTOpHBIM 000pyJOBaHHEM, (OPMYIHPOBATH LIENb
UCCIIEIOBAHUS, NPEICTABIATh B pa3lInYHONU (opMe pe3ynpTaThl SKCIEPUMEHTA, aHATU3UPOBATH U
OLIEHUBATh UX JI0CTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUIA:

coOnroAaTh MpaBUJa HSKOJOTMYECKH IIeJIecO00pa3HOro IMoBeACHHUs B OBITY M TPYIAOBOU
NESATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0POBbsI, OKPYKAIOIIEH IPUPOTHON Cpeabl U TOCTHUKEHUS
€€ yCTOMYMBOIO Pa3BUTUS;

OCO3HaBaTh ONACHOCTh TOKCHUYECKOTO JEWCTBUS Ha JKUBBIE OPraHU3Mbl OIPENEIEHHBIX
OpraHMYECKUX BEUIECTB, NOHUMAs cMbIci nokaszatens [1JIK;

aHAJIM3UPOBATH 11€J1IeCO00Pa3HOCTh MPUMEHEHHUSI OPraHHMUECKUX BEIIECTB B MPOMBIILIEHHOCTH
1 B OBITY C TOYKU 3PEHUSI COOTHOIICHHS PUCK-TI0JIb34;

chOpPMUPOBAHHOCTh YMEHHUI: OCYIIECTBJISATh IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
nH(MOpMAaIIUY B Pa3IMYHBIX HCTOYHHUKAX (Hay4YHas U yueOHO-Hay4YHas TUTepaTypa, CPeACTBa MacCOBOM
unpopmanuu, VHTEepHET W Jpyrue), KPUTUYECKH aHAIM3UPOBATh XUMHYECKYI HH(POpPMAIIHIO,
nepepadbaThIBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IMOCTABJICHHOHN yueOHOM 3a1a4eil.

11 KIIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHSI Kypca «O011as 1 HeopraHudeckasi XUMUs OTPaXKakoT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MATePUAILHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTIX U
MMO3HABAEMOCTH SIBJICHUH MPUPOJbI, O MECTE€ U 3HAUEHUH XMMHUH B CUCTEME €CTECTBEHHBIX HayK U €&
poJii B 00ECTIEUeHUH YCTOMYUBOTO PAa3BUTHSI, B PEUICHUH MPOOIEM IKOIOTUUYECKOH, SHEPreTHIECKOM
Y MUIIEBOM 0€30MaCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JAHIH HOBBIX MaTEPHANIOB, HOBBIX HCTOYHHUKOB
SHEpPruM, B 00ECIEUeHNH PAIMOHATLHOTO MPHPO/IOIONIB30BaHUsA, B (DOPMHUPOBAHUH MUPOBO33PEHUS U



oOIIell KyJIbTyphl YEJIOBEKa, a TAK)Ke IKOJOTHIECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO
U IIPUPOJIHOM Cpelie;

BJIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHHUM, KOTOpasi BKIIOUYAET: OCHOBOIIOJIArAOIINE MTIOHATHS —
XUMHYECKUN 3TIEMEHT, aTOM, SIPO aToMa, U30TOIIBI, JIEKTPOHHAsE 000JI0YKa aTtoma, s-, p-, d-aTOMHBIE
opOuTaIi, OCHOBHOE U BO3OYKIEHHOE COCTOSIHHMS aTOMa, THOPUAM3AIS aTOMHBIX OpOWTalel, MOH,
MOJIEKYJIa, BaJIEHTHOCTh, JJIEKTPOOTPUILIATEILHOCTh, CTEMEHb OKHUCJICHHUS, XHMHUYECKas CBS3b
(koBaJieHTHAsl, WOHHAs, METAJUITMYECKasi, BOJOPOJHAS), KPHUCTAIUIMYECKash pEHIETKa, XUMUYECKas
peakius, pPacTBOp, DJEKTPOJIMUTHI, HEIICKTPOJIMUTHI, JJICKTPOJUTHUUYECKAS UCCOIMAIUS, CTEIEHb
JMICCOLIMAIINN, BOJOPOJHBIM TOKa3aTellb, OKHCIUTEIb, BOCCTAHOBHUTEIb, TEIJIOBOH AP QeKT
XUMHUYECKON pPEaKIMH, CKOPOCTh XUMUYECKOW peakluv, XUMUUECKOE PaBHOBECHE; TECOPUU M 3aKOHBI
(Teopust BIEKTPOJIUTHUECKON aucconuanuu, nepuoauueckuid 3akoH JI.MI. MengeneeBa, 3akoH
COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXpPAaHEHWsS U TPEBPAIICHHUS SHEPTHMU TPU XUMHYECKUX
peaklusaX, 3aKOH TOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JCUCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, MHPOBO33PEHUECKHE 3HAHMS, JIeKAIIUE B OCHOBE IMOHUMAaHUSA
MPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBJICHUHN; COBPEMEHHBIC MPEACTABICHUS] O CTPOCHUU
BEIllECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJIISIPHOM YPOBHSIX; TPEICTaBICHUS O
MEXaHU3MaxX XHUMHYECKUX PEaKIHUi, TEPMOJAMHAMHYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUsI, O XUMHUYECKOM DPABHOBECHH, PAaCTBOpaxX M AUCIEPCHBIX CHCTeMax; (DaKTOJIOTHYECCKUE
CBEJIEHHWS O CBOMCTBax, COCTaBe, TOJy4YeHHH ¢ O€30MacHOM WCIIOJIh30BAHUM BAKHEUIIINX
HEOPraHMYECKHX BEIMIECTB B OBITY W TMPAKTHYECKON JEATETLHOCTH YEJIOBEKAa, OOIINX HAYYHBIX
MPUHIIATIAX XUMHYECKOTO TTPOU3BO/ICTBA;

c(hOpMUPOBAaHHOCTh YMEHH: BBISBIIATH XapaKTEepHbIE MPU3HAKHU MOHSATUH, YCTaHABJIMBATh MX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONINE MOHATHS MPU OMTMCAHUU HEOPTaHUYECKUX BEIICCTB U
UX TIPEBPAILICHUM;

chOpMUPOBAHHOCTh YMEHHsI HCIOJIB30BaTh XHWMHUYECKYI) CHUMBOJIMKY JUISI COCTaBJICHUS
(dhopMysT BEIIECTB U yPaBHCHU XUMHUUYECKUX PEaKInid, cucreMarnueckyio HoMeHknarypy (IUPAC) u
TpUBHUAJIbHBIC HA3BAHUS OTACIbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPENEISATh BAJICHTHOCTh M CTETICHb OKUCICHUS XUMHUUYECKHX
JJIEMEHTOB B COCIWHCHMSX, BHJI XHUMHYECKOW CBSI3M (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas,
BOJIOPOJIHAS ), THIT KPUCTAITMIECKOMN PEeIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT BHJIa XUMUYECKON
CBS3W W THINA KPHUCTALIMYECKON peméTkr, OOMEHHBIM W JOHOPHO-AKIENTOPHBIH MEXaHH3MBbI
00pazoBaHMs KOBAJECHTHOU CBSI3H,

c(hOpMUPOBAHHOCTh YMEHHUM: KIACCH(PUIIMPOBATh: HEOPTaHUYECKHUE BEIIECTBA MO0 MX COCTaBY,
XUMUYECKHE PEaKIUH 0 pa3IMYHBIM TpH3HAKaM (YUCIy W COCTaBYy pEardpyroolluX BEIIeCTB,
TerI0BOMY 3P hEKTy peakiiui, U3MEHEHUIO CTeTNIeHEeH OKHCIECHUS SJIEMEHTOB, 00paTUMOCTH, YYaCTHIO
KaTajau3aTopa U JAPYrue); CaMOCTOSITENIbHO BBIOMpPATh OCHOBAHUS U KPUTEPUM JUIsS KilaccU(UKauu
M3Yy4YaeMbIX BEILIECTB U XUMHUECKUX PEaKLUii;

chOpMUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI Mepuoauueckoro 3akona /I. 1. Menneneesa u
JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBHYIO U POTHOCTHYECKYIO (DYHKIIHH;

chOpMUPOBAHHOCTh YMEHHUMN: XapaKTEepHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB U HOHOB
XUMHUUYECKHUX DJIEMEHTOB NIEPBOro—4eTBEPTOro rnepuooB [lepuoanueckoit cucremsl /.M. Menneneesa,
WCIIOJIb3Ysl MOHATHS «IHEPreTUYECKUE YPOBHMY», «IHEPreTUUYECKUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOUTaNM», «OCHOBHOE U BO30YXIEHHOE HHEPreTHYECKHE COCTOSIHHS aToMa»; OOBICHATH
3aKOHOMEPHOCTU M3MEHEHMSI CBOWCTB XMMHUYECKUX 3JIEMEHTOB M HUX COCAUHEHUN MO NepuojaM M
rpynnam Ilepuonnueckoii cuctemsl /1. 1. MenneneeBa, BaleHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOEHHSI X DJIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, TMOJTBEPXKJATh CYIIECTBOBAHUE T'€HETUYECKOW CBS3HM MEXKIY
HEOPraHMYECKHUMU BEUIECTBAMHU C TOMOIbIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;



cOPMHUPOBAHHOCTh YMCHHSI PACKPBIBATH CYINIHOCTh: OKUCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaxuii MoCPeCTBOM COCTABJICHUS AIEKTPOHHOTO OallaHCa ITUX PEaKIIMii; peakiuii IOHHOTO 0OMeHa
IIYTEM COCTABJICHUS MX IIOJIHBIX M COKPALIEHHBIX MOHHBIX YPAaBHEHMI; pEaKIMi THAPOJIN3a; PEaKIUi
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE THIAPOKCOKOMITIICKCOB IIMHKA M aTIOMUHUS);

c(hOPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEAKITHH C
Y4E€TOM HMX DHEPreTUYECKUX XAPAKTEPUCTUK, XapaKTep U3MEHEHHUSI CKOPOCTH XMMHUYECKON peakiuu B
3aBUCHMOCTH OT PA3JINYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUS XUMUYCCKOTO PAaBHOBECHS IO
BIIMSIHUEM BHEITHUX Bo3zaeicTBull (mpunuun Jle llatense);

c(OPMHUPOBAHHOCTh YMCHHS XapaKTePU30BaTh XUMHUYECKUE pEaKIMH, JISKAIINe B OCHOBE
MIPOMBIIIIJICHHOTO TIOJYYCHHSI CEPHOM KHCJIOTHI, aMMHUaKa, OOIIMe HAYYHBIC MPUHIUITBI XUMUYICCKIX
MIPOU3BOJICTB; IEJIECO00PA3HOCTh MPUMEHEHUSI HEOPTAaHWMYECKUX BEIICCTB B MPOMBINIJICHHOCTH U B
OBITY C TOYKH 3PEHHS] COOTHOIIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHMM O METOJaX HAyYHOTO IO3HAHWS SIBJICHUUN
MPUPOJBI — HAOIIOJECHUE, U3MEpPEeHHUE, MOJCIUPOBAHUE, HKCIIEPUMEHT (peaibHBIi W MBICICHHBIN),
HCIIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, YMEHHUsS MPUMEHATH STH 3HAHUS MPU IKCIIEPUMEHTATEHOM
WCCTIEIOBAaHUU BEIECTB M JIJII OOBSICHEHHS XMUMHYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPHUPOJE,
MPAKTUYECKOU JIeATETHHOCTH YEJIOBEKA U B MIOBCETHEBHOMN KU3HH;

c(hOpMUPOBAaHHOCTh YMEHHUS BBISBIATH B3aMMOCBSI3b XMMHUYECKHX 3HAHUW C TIOHATHSAMHU W
MPEACTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Il 00Jieeé OCO3HAHHOTO TIOHUMAHHS
MaTepuaIbHOTO €ANHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TPOBOJIUTH PACUYETHI: C HCIOJIB30BAHMEM TMOHSATHH «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIPHAsE KOHLEHTpAILUs»; MAcChl BEIleCTBA WM 00bEMa rasa 1o
M3BECTHOMY KOJIMUECTBY BEIECTBA, MACCE MM 00bEMY OJTHOTO U3 YYAaCTBYIOIIHMX B PEAKIIUU BEIIECTB;
TEIIOBOTO 3(PQeKTa peakiy; 3Ha4YeHUsI BOJIOPOJHOTO MOKa3aTessl pacTBOPOB KHUCIOT M IEJIoYeH ¢
W3BECTHOM CTENEHbIO TUCCOIMALNU; Macchl (00bEMA, KOTMYECTBA BEILIECTBA) MPOIYKTa peaKkuu, €cliu
OJIHO M3 UCXOJHBIX BEUIECTB JAHO B BUJIE PAacTBOpA C OMPENEIEHHON MAacCOBOM J0JIei PaCTBOPEHHOTO
BEIIECTBA WJIM JITAHO B W30BITKE (MMEET MPHUMECH); JOJM BBIXOJA MPOIYKTa PEAKIUU; OOBEMHBIX
OTHOIIICHUH T'a30B;

cOpPMHUPOBAHHOCTh YMEHHI: CaMOCTOSTENbHO IUIAHUPOBATH M MPOBOJUTH XUMHUYECKUN
SKCIEPUMEHT (MPOBEJICHUE pEaKUHil HOHHOTO OOMeHa, MOATBEPXKIACHHE KaueCTBEHHOTO COCTaBa
HEOPraHUYECKNX BELIECTB, ONIPEIEICHUE CpPEellbl PAaCTBOPOB BEUIECTB € IOMOILBI HHAMKATOPOB,
U3Y4YCHHE BIMSHHUS DPA3NIMYHBIX (AKTOPOB HAa CKOPOCTb XHMHUYECKOM pEaKIHMH, pelIeHue
SKCIEPUMEHTAJbHBIX 3a7ay 1o TeMaM «Metamely U «Hemeramib») ¢ coOMIOJEHHEM MpaBUil
0e30macHOTO OOpallleHHs C BEIIeCTBAMH M JIA0OpaTOpHBIM 000pyJoBaHHEM, (OPMYIHPOBATH LEIb
UCCIIEIOBAHUS, MPEACTABIATh B Pa3MYHON (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAJTU3UPOBATH U
OLIEHUBATbH UX JI0CTOBEPHOCTb;

chOpMUPOBAHHOCTh YMEHHI: COOMIOAATh MpaBWiIa MOJB30BAHHMS XUMHUYECKOW MOCYAOH U
1abopaTopHbBIM 000pYZOBaHHEM, OOpAIeHHs] C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIHMSIMH IO
BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHYECKHX OIBITOB, 3KOJOTHYECKH IeJIeco00pa3HOro IMOBEACHUS B
OBITY ¥ TPYIOBOU JEATENHHOCTH B IIEJIAX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYXKAIOIIEH MPUPOIHON
Cpelbl U JOCTUKEHHUS €€ YCTOMYMBOrO Pa3BUTHUSA, OCO3HABATH OMACHOCTh TOKCHUYECKOrO JEUCTBUS Ha
YKUBBIE€ OPTraHU3Mbl ONIPEIETIEHHBIX HEOPTaHUYECKUX BEUIECTB, MOHUMAas cMbIci nokazatens [TK;

chOpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIISITh II€JICHAMPABICHHBIH TIOUCK XHUMHYECKOU
nH(pOpMAaIIUY B Pa3IMYHBIX HCTOYHHUKAX (Hay4YHas U yueOHO-Hay4YHas TUTepaTypa, CpeACTBa MacCOBOM
uHpopmanuu, VHTepHET W Jpyrue), KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO0 HH(OpMaIHIo,
nepepadbaThIBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IMOCTABJICHHOM yueOHOM 3a1a4eil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Komiriectso wacon DJIEKTPOHHBIE (uudpossie) o0pa3oBaTeJibHbIE
/i HaumenoBaHue pa3iesioB M TeM NPOrpaMMbl Beero KonTponbubie IIpakTHyeckue pecypebI

padoThI padoThI

Pazgen 1. TeopeTnyeckne 0CHOBBI OPraHMYeCKOH XMMHH
1.1 ﬁiiﬁZZCKJEEiEEEiZZZHﬁ A'X;I/Ihilpllsp;megs;:m CTPOCHIA | g bubnuoteka LIOK https://m.edsoo.ru/d69df650
Uroro no pazgeny 8
Pa3nea 2. Yriesonopoasl
2.1 IIpenenbHble yrieBogOpOAbl — aJKaHbL, IUKIOATKAHEI 5 bubnuoteka IIOK https://m.edsoo.ru/d69df650
2.2 ?ﬂ?ﬁ;}ieﬂwme YITICBOZIOPOIBL: - AJIKCHbL, - ATIKAIMHCHBL, | 4 1 bubnnoreka I{OK https://m.edsoo.ru/d69df650
2.3 ApoMaTH4YeCKue YriIeBoJ0pOIbl (APEHBI) 8 bubanoreka [{OK https://m.edsoo.ru/d69df650
2.4 [Ipupo/HbIE UICTOYHUKH YTIIEBOJOPOJIOB U HX MepepaboTka 4 bubanoreka I{OK https://m.edsoo.ru/d69df650
2.5 ["ayoreHnpou3BOAHbBIE YTIEBOIOPOIOB 4 1 bubaunoreka [{OK https://m.edsoo.ru/d69df650
Wtoro no pazneny 35
Pa3pen 3. Kuciopoacoaep:kaiue opraHuyecKue coeAHHEHUsI
3.1 Cruptel. DeHon 11 1 bubnunoreka [{OK https://m.edsoo.ru/d69df650
3.2 Ezgggggﬁ:fgcnggffpgfxgme :;;ﬂp:.ﬂiglpmﬂ KETOHBL 91 1 Bu6miorexa LJOK https:/m.edsoo.ru/d69df650
3.3 Yraesonapl 9 1 bubanoreka L{OK https://m.edsoo.ru/d69df650
HWroro no pazpery 41
Pa3pen 4. A3oTcogepikaniue opraHnyecKue coeIuHeHus1
4.1 | Amunet Amusokuciorst. Benxu 12 1 2 | Bubnnotexa LIOK https:/m.edsoo.ru/d69df650
HWroro no pazpery 12
Pazgea S. BeicOKOMOJIEKYIPHBIE COCAMHCHUSA
5.1 ‘ BricokoMonekyspHbIe COeTUHEHUS 6 1 ‘ Bbubmorexa LIOK https://m.edsoo.ru/d69df650
HWroro no pazpery 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 3 6 ‘




11 KJIACC

KoanuecTBo 4acoB

JI:;-)H HaumenoBaHue pa3ieioB M TeM NPOrpaMMbl Beero KonTponbnsie IIpakTHueckue I?gc;I;TCI::HHHe (wipposkic) -opasoparenbiie
padoThI padoThI

Paznea 1. TeopeTuueckne OCHOBbI XHMHH

1.1 S;f;::;i;;Exgégip;zzﬁl:jg;ﬂzé;%ﬁéﬂgﬁg:;:ﬂqecmﬁ 9 Bbubanoreka [{OK https://m.edsoo.ru/2dd57f24

1.2 Crpoenue BeniecTBa. MHOrooopasue BemecTs 11 1 bubnnoreka [{OK https://m.edsoo.ru/2dd5724

1.3 XUMHUECKUE PeaKkluu 19 1 3 bubanoreka IIOK https:/m.edsoo.ru/2dd5724

Hroro mo pazgeny 39

Pasznen 2. Heopranuueckasi Xumusi

2.1 Hewmerambt 31 1 3 bubanoreka L{OK https://m.edsoo.ru/2dd57f24

2.2 Merasibl 23 1 2 bubaroreka L{TOK https://m.edsoo.ru/2dd57f24

Wtoro no pazneny 54

Paznen 3. Xumus U JKU3Hb

3.1 ‘ MeTozb! I03HAHUS B XUMUU. XUMUsI U )KU3Hb 9 ‘ ‘ bubnuoteka LIOK https://m.edsoo.ru/2dd57f24

Wtoro no pazneny 9

OBLLEE KOJIMYECTBO YACOB 10 [TPOTPAMME 102 4 8 |




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne Jara JJiekTpoHHBbIe M poBbIe  00pa3oBaTebHBIE
Tema ypoka

/i yp Beero KonTponbsnsie | IlpakTHyeckue WydeHHs | pecypebi

padoThI padoThI

[lpenMer ©  3HauYeHWE  OPraHWYECKOW  XHUMHH,

1 MPE/ICTaBICHHUE O  MHOrooOpa3wy  OpraHuyYeckux | |1 bubanoreka I{OK https:/m.edsoo.ru/3686e6f5
COEMHEHUM
DJNEeKTPOHHOE CTPOEHHE aTroMa yriepona (OCHOBHOE M

2 BO30YXIEHHOE COCTOsIHMS). BaneHTHbIe BO3MOXKHOCTH | 1 bubnnoreka I{OK https://m.edsoo.ru/Oce6fd4c
aToMa yrieposa
XuMu4eckass CBs3b B OPraHMYECKHX COEIMHEHUSIX.

3 MexaHU3MbI 00pa30BaHUsI KOBAJICHTHOW CBS3M, CIIOCOOBI | 1 bubaunoreka LIOK https://m.edsoo.ru/8d39f5¢8
paspbiBa cBsize
Teopusi cTpoeHUss OpPraHUYECKUX coenuHeHud A. M.

4 p R P = 1 Bbubmuoreka [1OK https://m.edsoo.ru/9e595cb8
byrneposa
Bunsl m3oMepuu: CTPYKTYpHas, NPOCTPAHCTBEHHAS.

5 OnektpoHHble 3()(GEKThl B MOJEKYyJlIaX OpraHudeckux | 1 Bubmuoreka I1OK https://m.edsoo.ru/b0e61661
COEIMHEHUH
IpencraBnenne o kinaccUGUKALMU U CHCTEMaTHYECKas

6 pen puxan 1 Bu6muotexa 1IOK https:/m.edsoo.ru/c212dd21
HoMmenkiarypa (IUPAC) opranndeckux BeLIeCTB

7 Knaccudukanms peakuuii B opraHM4ecKol XuMHA 1 bubnuoreka [{OK https://m.edsoo.ru/ba5706aa

8 Cucremaruzauus 1 00001IeHIE 3HAHUI 110 TEMe 1 bubnuoreka [{OK https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTMUECKMH psif, oOmas ¢dopmyna,

9 HOMEHKJaTypa W  HW30MEpHs,  d3JeKTpoHHoe W | 1 bubnuoreka I{OK https:/m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII

10 Ou3nyecKre 1 XUMHUYECKHE CBOMCTBA aJIKAHOB 1 bubnunoreka I{OK https:/m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B mpupoze. CriocoObl MOMydeHUs

11 A PHpOI yi 1 BuGmorexa [IOK https:/m.edsoo.ru/259b0ash
U IPUMEHEHHE aJIKaHOB
[ukmoankansl: oO0m@as Qopmyna, HOMEHKIATypa U

12 M30MepHsi, OCOOCHHOCTH CTPOCHHS W XUMHYECKHX | | Bbubnuoreka [IOK https:/m.edsoo.ru/156730d2
CBOMCTB, CIIOCOOBI IIOJIY4YEHHS M IPUMEHEHHE
Pemenne pacuy€THBIX 3a1a4 Ha OIpeseeHue
MOJIEKYIISIPHOM (hOPMYIIBI OPraHUYECKOI'0 BEIECTBA II0

13 YIAPHOH (opMyIEL op m 1 Bu6smorexa [IOK https:/m.edsoo.ru/bf84dSeb
MacCCOBBIM JIOJIIM aTOMOB DJIEMEHTOB, BXOISILIMX B €r0O
cocraB. CucreMaTnsarys 1 0000IEHNE 3HAHNN IO TEME
ATKEHBI: TOMOJNIOTWYECKHW psim, oOmas ¢opmyna,

14 HOMEHKJIATypa, DSJEKTPOHHOE U TPOCTpaHCTBeHHOE | | Bbubmmorexa [IOK https://m.edsoo.ru/273b0ale
crpoeHne Moliekyll. CTpyKTypHas U IMC-TPaHC-U30MepHst




AJIKCHOB

du3ndyeckre 1 XMMUYECKHIE CBOMCTBA aJIKEHOB. HpaBI/U'IO

15 Bubmoreka [IOK https://m.edsoo.ru/21069¢ccd
MapKOBHHKOBA

16 CriocoObI oTy4eHHs ¥ IPUMEHEHHE aJIKCHOB bubnmnoreka [{OK https:/m.edsoo.ru/665dc058
I1 o 1 "IT

17 pakTiieckas padora  Ne . ,,HO reme ofyterme bubnunoteka L{OK https:/m.edsoo.ru/0941eed8
STHJIEHA U M3YYEHHUE €r0 CBOWCTB
P N

18 CIICHHC — PACICTHBIX = 3a/a% ~ Ha — ONPCICTCHUE bubaunoreka L{OK https:/m.edsoo.ru/e9ea9921
MOJIEKYJISIpHOH ()OPMYIIBI OPraHMYECKOr0 BEIIECTBA
AJKaMeHsbl: CONpPSOKEHHEBIE, W30JMPOBaHHBIE,

19 KyMYJIHPOBaHHBIE. OcobeHnocti 3JIEKTPOHHOT O bubnnoreka [{OK https://m.edsoo.ru/04298c0a
CTpOEHHUs

20 XUMHUUECKUE CBOMCTBA CONMPSKEHHBIX TUEHOB bubanoreka [{OK https://m.edsoo.ru/e561253d

21 CrniocoObI moTy4eHus: ¥ MPUMEHEHNE aJIKaIUEHOB bubanorexa [OK https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTHUYCCKHI psl, oOmas Gopmyra,

22 HOMEHKJIAaTypa, »JJEKTPOHHOE U IMPOCTPAHCTBEHHOE bubanoreka [{OK https://m.edsoo.ru/68bbccdc
CTpOeHHE MOJIEKYJ1, (PU3UUECKHE CBOWCTBA

23 XHUMUYECKHE CBOWCTBA AJIKHHOB bubaunoreka [{OK https:/m.edsoo.ru/23493a93

24 KayecTBeHHbIE peakuu Ha TPOMHYIO CBSI3b bubnunoreka [{OK https://m.edsoo.ru/7blc48da

25 Cnoco0bl oNy4YeHus ¥ NPUMEHEHHE aKUHOB bubnuoteka I{OK https://m.edsoo.ru/a6f9alea

26 Pemenme 3azat: pacu€Tel MO YPaBHEHMIO XHMUUCCKOI BuGsmorexa LIOK https:/m.edsoo.ru/5db8e526
peakiuu

27 Cucrematuzanus 1 0000IIeHNE 3HAHUH 110 TeMe
ApeHbl: TOMOJOTMYECKMU psf, obmas  dQopmya,

28 HOMCHKIATYPA.  NCKTPOHHOE M NPOCTPAHCTBEHHOE bubmmoteka L{OK https://m.edsoo.ru/a92a7094
CTpoeHHEe MOJIeKyNl OeH30lia U TOoNyola, UX (hu3nueckue
CBOWCTBA

29 XUMHUUYECKUE CBOMCTBA apEHOB: PEAKIIUHU 3aMEICHHUS bubanoreka ITOK https:/m.edsoo.ru/a44alaed

30 Xumirieckue cBOHCTBA apeHoB: peaxiim bubnuoreka [{OK https://m.edsoo.ru/a44alaed
NPUCOEIUHEHHS], OKUCIICHHE TOMOJIOroB OeH3071a

31 Oco0eHHOCTH XUMHUYECKIX CBOUCTB CTHPOJIA Bubmorexa ITOK https://m.edsoo.ru/d5018a54

32 Pemerne p,acquHHX sajatd Ha ONpEACIICHHC Bbubmorexa LTOK https://m.edsoo.ru/53461a2c
MOJIEKYIISIPHOH (hOPMYIIBI OPraHMYECKOrO BEIECTBA

33 CriocoOBI TONTy4YeHNs U IPIMEHEHNE apEHOB bubnuoreka [IOK https://m.edsoo.ru/6f717d09

34 IeHeTnyeckass CBA3b MEXKIY pPa3IMYHBIMH KJIacCaMU
YTIIEBOIOPOJIOB

35 Pacuérel 1o ypaBHEHMAM XUMHYECKUX  PEAKLUH.
Cucremarnsanys 1 0000IIIEHNE 3HAHUI 110 TEME

36 [puponnsrtii ra3. [lomyTHEIE HEPTSIHBIE Ta3bI

37 KaMeHHBIH yronb U MpOoIyKTHI ero nepepaboTKu Bubmmoteka LIOK https://m.edsoo.ru/69b3398b




Hedte u cnocobbr e€ mnepepaborku. [Ipumenenue

38 bubnnoreka [{OK https:/m.edsoo.ru/2119de78
MIPOYKTOB IEpepadOTKH HEPTH

39 I'eHeTrueckass CBSI3p MEXKIY pPa3IMYHBIME  KJIaccaMu
YTICBOIOPOIOB
lamoreHONpPON3BOTHEIC JICBOJIOPOJIOB:  IICKTPOHHOE

40 . P A T ALOpOTL P Bbubanoreka [TOK https:/m.edsoo.ru/82b4d759
CTPOCHHE; PEAKITUH 3aMEIICHHUS TajJoreHa
HeiictBue mienovei Ha raJIOreHIIPOU3BOJIHBIE.

41 B3aumonelictBre  AuTaNOr€HaNKaHOB C MarHueM |
IIUHKOM
Cucrematuzaimiss ¥ OO0OOIICHWE 3HAHUH TIO pa3zies

42 " 1 " t pasaciy bubaunoreka I{OK https:/m.edsoo.ru/20e89f22
YrneBoaopoasl

43 KontponbHas pabora o teme "YrneBogopop!"” bubnnoreka [{OK https://m.edsoo.ru/95¢9e¢298
[IpenenpHble OMHOATOMHBIC CIUPTHI: TOMOJIOTHYCCKHI

44 psn, oOmast dopMmyna, CTpOSHHUE MONEKYNI, H30MepHs, bubnnoreka I{OK https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa, KIacchu(uKanus, GU3NIeCKre CBOWCTRA
X o

45 MMITICCKHE  CBOMCTBA  TIPC/ICIIBHRIX  OIIHOATOMHBIX bubaunoreka LIOK https:/m.edsoo.ru/26ee34fe
CIIUPTOB

46 CrnocoObl TONy4eHUs! W TNPUMEHEHHE OJHOATOMHBIX bubnnoreka HOK
CITUPTOB https://m.edsoo.ru/484 100000000000
IMpocteie : OMEHKJIaTypa 30M€

47 POCTEI bupr! HOMCHITATYD uo msomepud, bubanoreka LIOK https:/m.edsoo.ru/c2¢788b2
0COOEHHOCTH (PU3MYECKUX U XUMUYECKHX CBOWCTB
Mmuoroaro ec : 9TUIIE KO (S

48 HOTOATOMHBIC CITUPTBI. STHICHIIMKOTS 1 IIHUCPHH, X bubmmoreka IIOK https://m.edsoo.ru/ee4d84aa
¢dbusnueckre 1 XMMUYECKUE CBOWCTBA
Crioco0 oy4e CHEHHUE 0roato

49 [IOCODBL TIOTYHCHHIA M HPUMCHCHHC - MHOTOaTOMHBIX Bu6motexa 1IOK https:/m.edsoo.ru/d12e567d
CIIMPTOB
@deHo: CTPOECHHUE MOJIE 3UYECKUE CBOMCTBA.

50 HOX: CIPOCHHE MONEKYNHI, (QHSHIeoKH BOUCTB bubanoreka LIOK https://m.edsoo.ru/2ce726f8
TokcuyHOCTB (heHoa

51 XuUMHYeCKUe CBOMCTBA (eHoa bubnnoreka LTOK https://m.edsoo.ru/037ca5t9

52 CrniocoObI MoJTy4eHus U IpUMeHeHHe QeHoa bubnnoreka I{OK https://m.edsoo.ru/c77ddf4c
IIpaktuueckas pabora Ne 2. Pemenne

53 SKCHEPUMEHTANBHEIX 3amad 1o Teme "CoupTel u Bubmmorexka LIOK https:/m.edsoo.ru/fd0ced09
¢denomnbr"

54 CucreMaTusanys 1 00001eHHe 3HAHUMN 110 TEME Bbubmorexa ITOK https://m.edsoo.ru/1810cb9b
AJpaeruapl M KETOHBI:  JJIGKTPOHHOE  CTPOCHHE

55 KapOOHIIIBPHON TPYIIIBI; TOMOJOTHYECKUE PSIBI, 00ImIas Bubmmotexka LIOK https://m.edsoo.ru/bl139beaa
(dbopMyna, n3oMepusi 1 HOMEHKIIATypa
Anbne €TOHBI: 3UYECKHUE CBOWCTBA; pea

56 BACTHIIbL M KETOHBL: (U3MHECKNC CBOHCTBA; peaKiun Bu6morexa LIOK https:/m.edsoo.ru/c887425¢
MIPUCOSTUHCHHS
Pea OKHCIIe a4uecTBe e ea

57 KK KHCIICHIA - M Ka4CCTBCHHBI peakim Bbubmmoreka [TOK https://m.edsoo.ru/a393baa9

AJIbACTU 0B U KETOHOB




58 CrrocoOBI TOTYYCHHUS AJTBJICTUIOB ¥ KETOHOB Bubmoreka [TOK https://m.edsoo.ru/520d1c51
OMHOOCHOBHBIC TIpEACTbHBIC KApOOHOBHIC KHCIOTHI

59 A pei P ’ bubnunoreka [{OK https:/m.edsoo.ru/fecObl 13
0COOEHHOCTH CTPOCHHUS UX MOJICKYJT
Wzomepus u HOMEHKIIATypa KapOOHOBBIX KHCJIOT, HX

60 P o P p ’ bubanoreka [{OK https:/m.edsoo.ru/700cc87b
(u3MUecKre CBOWCTBA
XUMUUECKUE CBOWCTBA TPEACTBHBIX OJHOOCHOBHBIX

61 et A bubanoreka I{OK https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcobeHnHocTH CBOICTB MYpPaBbUHOM KHUCIJIOTBI.

62 yp Bbubanoreka [{OK https://m.edsoo.ru/bb31be71
MsaorooOpasue KapOOHOBBIX KHCIIOT
OCoOEHHOCTH CBOMCTB: HETIPEIACTBHBIX  apOMATHICCKUX

63 KapOOHOBBIX, JIMKapOOHOBBIX, THAPOKCHKAPOOHOBBIX bubnunoreka [{OK https:/m.edsoo.ru/83a08773
kucnoT. [IpencTaBuTeNu BBICIINX KAPOOHOBBIX KUCIOT

64 [oHsiTHe 0 MPOU3BOAHBIX KAPOOHOBBIX KHUCIIOT bubanoreka [{OK https:/m.edsoo.ru/0d162d9d

65 CriocoObI TTOTYyYCHUS U MPUMEHEHHE KapOOHOBBIX KHCIIOT bubmoreka [1OK https://m.edsoo.ru/7¢065¢9d
Cnoxnble 3(QUPBI: TOMOJOTMYECKHHA s obras

66 bup PAL, B bubaunoreka L{OK https://m.edsoo.ru/adfffe6d
(dbopMyna, n3oMepusi 1 HOMEHKJIATypa

67 duznyeckre ¥ XMMUYECKHE CBOHCTBA A(HPOB bubanoreka [{OK https://m.edsoo.ru/ad6b94b2
Pemienne pacu€THBIX 3a/1a4: 0 YpaBHEHHIO XUMUYECKOIl

68 peakuuu, Ha OINpeAeieHUE MOJIEKYISIPHOH (OpMYIbI
OpPraHUYECKOr0 BEIIECTBA
[IpaxTudeckas pabora Ne 3. Pemenne

69 JKCIIEPUMEHTANBHBIX 3agauy 1o Teme "KapOoHoBbIE bubnuoreka I{OK https://m.edsoo.ru/486671fb
kucinotsl. CiioxHbie 3¢upsr”
XKupsl: crpoenune 3UYECKHUE €CKHe CBOWCTBA

70 MPI: CTPOGHHE, (PU3HICCKHE M XMMHYECKHE CBOFCT bubanoreka LIOK https://m.edsoo.ru/al9¢c5b98
(tumponus)
OCOOEHHOCTH CBOWC 0B, coJepka ocTa

71 HHOCTH ~ CBOHICTB JKHPOB, CONCPXAIIHX OCTATKH Bu6uorexa LOK https://m.edsoo.ru/b0331922
HeTpeaeIbHBIX XUPHBIX KUCIOT. JKupsl B pupo/ie
Mbula KakK CONM BBICIIMX KapOOHOBBIX KHCIIOT, WX

72 Morolee aeictsue. [1oHITHE 0 CHHTETHYECKUX MOIOIINX bubanoreka [TOK https:/m.edsoo.ru/3¢566565
cpencteax (CMC)

73 T'eneTmaccias CBA3H YTIICBONOPONIOB = Bubmorexa ITOK https://m.eds00.ru/56790¢96
KHCIIOPOACOEPIKAIINX OPTaHUICSCKUX BEIECTB

74 Pacuérsl 10 ypaBHEHUSIM XMMHUYECKUX pEaKLUN

75 CucreMaTusanys ¥ 00001eH1e 3HAHUM 110 TEME Bbubmorexa ITOK https://m.edsoo.ru/f8eaf2eb
OOmrast xXapakTepUCTHKA €BOJIO acc a

76 Was XapaKTEPHCTHKA YIIEBOIOB M KIACCH(HKALNM Bbubmmoreka [TOK https://m.edsoo.ru/7a9693al
YTI€BOAOB (MOHO-, TU- 1 TIOJINCAXAPUIHI)
Monocaxa : u3nYeECKUe CBOICTBA axO0XICHUE

77 HOCAXAPH/IbL: (PUSHHICCKUC CBOHCTBA M HAXOK/ICHHC B Bu6moreka LIOK https:/m.edsoo.ru/b4bdda2d
pUpoJIe
[Ipumenenue IOKO03 eé 3Ha4YEHUE

78 PHMCHCHH TJIIOKO3E, HadeHH B Bubmmoreka [TOK https://m.edsoo.ru/5¢61122d

KUBHECACATCIIBHOCTH OpraHnu3dMa




I[I/Icaxapn,um: caxapo3sa, MaJibTO3a u JIaKTO3a.

79 Bubmoreka [1OK https://m.edsoo.ru/eb0384e7
HaxoxeHne B IpupoJie ¥ MPUMEHEHUE TUCaXapH OB
[Tonucaxapuapl: CTPOCHHE MAaKPOMOJCKYJ, (U3MYECKUE

80 pHit P P L ¢ bubnnoreka [{OK https://m.edsoo.ru/72a04508
Y XUMUYECKUE CBOMCTBA, MPUMEHEHUE

81 [ToHsATHE 00 NCKYCCTBCHHBIX BOJOKHAX Bbubnroreka [{OK https://m.edsoo.ru/6216e766
PenreHue pacyeTHBIX 3a7a4 Ha ONpENeNICHHE JONU

82 BBIXOZa  TNPOAYKTa  peakuud  OT  TEOPETHYECKH bubnnoreka I{OK https://m.edsoo.ru/7fde47ef
BO3MOXHOT'O

83 CucremaTtu3zaiys U 0000ICHIE 3HAHUA TI0 pa3NelTy bubmoreka [1OK https://m.edsoo.ru/08d4364c
KonutponeHast pabora mo Teme "Kuciaopomcomepikaiiie

84 P p " POACOAEpKALLL bubaunoreka LIOK https:/m.edsoo.ru/42¢6678e
OpPraHUYECKUE COCTMHEHHUS
AMUHBL: KIacCU(pUKAIMSA, CTPOCHHE MOJCKYN, oO0Inas

85 dbopmyna, u30MEpHs, HOMEHKJIATypa U (U3UIECKUE bubmoreka [1OK https://m.edsoo.ru/efa7e6ca
CBOMCTBa

86 XUMUUECKUE CBOMCTBA AM(aTHUSCKUX aMHHOB bubaunoreka L{OK https://m.edsoo.ru/1bc5cf80
AHUJIMH: CTPOEHHE aHWJIMHA, OCOOCHHOCTH XHMHUYECKUX

87 . P ’ bubaunoreka LIOK https:/m.edsoo.ru/39c¢d21f1
CBOUCTB aHUJIMHA
CHOCO6BI TI10J1 CHUA U MNPUMCHCHUC aJIUPATHUYCCKUX

88 v P ¢ bubnnoreka [{OK https://m.edsoo.ru/eal38763
AMUHOB
AMI/IHOKI/ICJ'IOTBIZ HOMCHKJ'IaTypa nu 1/130Mep1/m,

89 ¢usnueckue cBoricTBa. OTHebHBIC NPEICTABUTENN O- bubanoreka LIOK https://m.edsoo.ru/d1773e80
AMUHOKHUCIIOT
XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, X OMOJIOrHYECKOe

90 ’ bubanoreka LIOK https://m.edsoo.ru/77df705a
3Ha4YeHHe aMUHOKHUCIOT. CHHTE3 M THJIPOJIN3 MENTH/I0B

91 Benku kak npUpoIHbIE TOJIUMEPBL; CTPYKTYPhI OEIKOB bubnuoreka [{OK https://m.edsoo.ru/429¢9899

92 XUMHUECKHE CBOMCTBA OEIKOB bubanoreka [TOK https:/m.edsoo.ru/6237306d
AzoTrcozepKaie  TeTepPOLMKIMYECKAE  COCIMHEHUSI.

93 HyxnenHOBBIE ~ KHCIOTBI:  COCTaB, CTpOGHHE H bubnuoreka I{OK https:/m.edsoo.ru/521d1431
Ouonoruueckas poib
[IpaxTrgeckas pabora No 4. Pemrenne

94 SKCHEPUMEHTANBHBIX 33734 1Mo TeMe "A3oTcomepikariue Bubmmoreka LIOK https://m.edsoo.ru/8e3c02d1
OpraHHYeCKHe coeNnHeHHs"
[Ipaktuueckas pabora Ne 5. Pemenne

95 SKCHEPUMEHTANBHEIX 337ad 1Mo Teme 'PacnozHaBaHue Bbubmoreka IIOK https://m.edsoo.ru/bde3fdf6
OpPTraHHYECKUX COCTUHECHUN"
KonrponeHast pabora mo Teme "AsoTcomepiKaliue

96 p p " Jiepkam Bbubmmoreka [TOK https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCAMHECHUS
OCHOBHBIE ~TOHSTUS XMMHH  BBICOKOMOJEKYIISIPHBIX

97 COEIMHEHUI UM METOJbl UX CHUHTE3a —IIOJIMMEpPU3aLUs U Bbubmmoreka [TOK https://m.edsoo.ru/7aa63ebd

TIOJIMKOHJCHCAIMs




98 [Tmactmacchl. YTunusaims 1 nepepadboTka IracThKa 1 bubmoreka [1OK https://m.edsoo.ru/82242e0f

99 :P);i(;;mepm: HATYPAIBHBIL - CHHTCTHHECKUE  Kayayit. |y Bubmoreka [IOK https://m.edsoo.ru/246103ec

100 Bonoxna: HaTypasIbHbIC, VICKYCCTBCHHBIC, 1|y bubanoreka [{OK https://m.edsoo.ru/5963a601
cuaTernyeckue. [lommMepsl crienuaIbHOTO Ha3HAUYCHHS
[pakTrueckas pabora Ne 6. Pemenne

101 SKCIEpUMEHTANbHBIX 3a7ad o Teme '"PacmosnaBanue | 1 bubnnoreka I{OK https://m.edsoo.ru/3aebd77a
IUIACTMACC U BOJIOKOH"

102 O6o6me1:ne 1 chcTeMaTH3aliA I/I3y‘-IeHHOF0”MaTepI/IaJ'Ia 1 bubnunoreka I{OK https://m.edsoo.ru/6a22ble8
110 TeMe "BBICOKOMOJIEKYIISIpHBIE COSIMHEHHUS

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

Ne Jara JJieKTpoHHBIe  HM(poBBIe  00pa3oBaTesbHbIC
Tema ypoka

/i yp Beero Kontponbsnsie | [IpakTtnueckue W3ydeHHS | pecypebl

padoThI padoThI

Atom. CocTraB aTOMHBIX sjiep. XHMHYECKHH DJIEMEHT.

1 sep 1 bubaunoreka I{OK https://m.edsoo.ru/59c112ee
M3otormst
CtpoeHue 3JEKTPOHHBIX O00OJOUEK AaTOMOB, KBAaHTOBBIC

2 q;(I:)na P ’ 1 Bbubaunoreka [{OK https:/m.edsoo.ru/b4d9fffa
Knaccudukamuss XUMHYECKHX 3JIeMEeHTOB (s-, p-, d-, f-

3 1 bubaunoreka L{OK https:/m.edsoo.ru/61294af9
JJIEMEHTBHI)

4 Pacnipenenienue 351eKTPOHOB MO aTOMHBIM OpOUTAIISIM 1 bubaunoreka [{OK https://m.edsoo.ru/f5f750fe
DNeKTpOHHBbIE KOH(HUIypallud aTOMOB JJIEMEHTOB B

5 P (b ypart 1 bubanoreka LIOK https://m.edsoo.ru/8149¢846
OCHOBHOM U BO30Y)KJIEHHOM COCTOSTHHU
BJ'ICK OHHBIC KOH(MUrypamuun HOHOB.

6 P urypat 1 bubaunoreka LIOK https://m.edsoo.ru/a0764b24
DIIEeKTPOOTPHUIIATENHHOCTD
[lepuoanueckuii 3akoH u llepuoanueckas cucrema

7 xuMuueckux osnemeHToB J[. M. MenneneeBa, cBsizb ¢ | 1 bubanoreka LIOK https://m.edsoo.ru/16957¢01
COBPEMEHHOM TCOpHUEH CTPOCHHS AaTOMOB
3aKOHOMEPHOCTH  HM3MEHEHHS  CBOHCTB  XUMHYECKHX

8 AJIEMEHTOB U 00pa3yeMbIX HMMH IIPOCTBIX U CIOXKHBIX | 1 bubnuoreka I{OK https://m.edsoo.ru/f8468927
BEIIECTB M0 TPYNIaM U IepHoAaM

9 CucremaTu3anus U 0000IIeHNEe 3HAHUI 110 TEME 1 bubanoreka [{OK https:/m.edsoo.ru/8fad2942
Bunbl  xumuueckoit cBsizu. MexaHuzMbl  00pa3oBaHUs

10 KOBAJICHTHOI CBS3M. Bonoponnas CBsI3b. | 1 bubnnoreka LIOK https://m.edsoo.ru/5a8072af
MexMoneKyJIIpHble B3aUMOJAEHCTBUS
BanenTHOCTh W BaJieHTHBIE BO3MOXKHOCTH aToMOB. CBsI3b

11 SIEKTPOHHOM CTPYKTYPHI MOJIEKYN C UX TeoMeTpHuecKkuMm | 1 bubnuoreka I{OK https://m.edsoo.ru/3d2ca093
CTPOCHUEM
IIpencraBneHuss 0 KOMIUIEKCHBIX COEAMHEHUSAX: COCTaB U

12 pea A 1 Bbubmorexa LTOK https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
BemecTBa MOJEKYIAPHOT0 U HEMOJICKYJISIPHOTO CTPOCHHUS.

13 m Yiip yv p p 1 Bbubmoreka IIOK https://m.edsoo.ru/e167635b
Tunel KpUCTAIUIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB
IlonsiTue o aucnepcHblx cucremax. I[lpeacraBnenue o

14 A P pex 1 Bbubmmoreka [TOK https://m.edsoo.ru/da2¢70e4
KOJJIOWAHBIX PacTBOPax
HctuHHBIE pacTBOpHI: HACBHIIEHHBIC W HEHACHIIICHHBIC

15 p P n = 11 Bbubmmoreka ITOK https://m.edsoo.ru/e9ccdd8d
pactBopuMocTh. KpucTamnoruapatsl

16 CriocoOBI BEIpaKEHHUS KOHIICHTPAIINN PaCTBOPOB 1 bubmmorexa [IOK https://m.edsoo.ru/328e653a

17 Pemrenne 3amay ¢ HMCIOIB30BaHWMEM NOHATHH '"Maccosasg | 1 bubmmoreka [TOK https://m.edsoo.ru/785e0ab4




JIOJIsL PpacTBOPEHHOIO BemiecTna', "MomsipHas
KOHIEeHTpauus"

Knaccudukammss wu  HOMEHKIAaTypa  HEOPraHMYECKHX

18 bubnnoreka [{OK https:/m.edsoo.ru/bf9e108d
BEIIECTB

19 CucremaTu3anus U 0000IIeHHe 3HAHUH 10 TEME bubanoreka [{OK https://m.edsoo.ru/8d2c6al3a
Konrtponpaass pabora mno Temam "CrpoeHue aroma.
Ilepuoauueckuii 3axkoH wu Ilepuoguueckas cucTema

20 PHOI PHOZ "o bubmoreka [1OK https://m.edsoo.ru/70a60aa4
xumuueckux snementoB [I. M. Menneneesa", "CrpoeHue
BemiecTBa. MHoroo0Opasue BemecTs"”
Knaccudukarnms XuMHUUECKNX peaklidi B HEOPraHMYECKOH
U OpPraHUYECKOM XUMHH. 3aKOH COXPAHCHHS MacChl

21 P p bubaunoreka LIOK https://m.edsoo.ru/6335cdd2
BEIICCTB; 3aKOH COXPAHCHHSI U MPEBPAICHUS SHEPTHH TIPU
XUMHYECKUX PEAKITHIX
TermoBbie 3¢ dexThI XUMHYCCKHX CAKITUI.

22 b peaKtt bubanoreka LIOK https://m.edsoo.ru/d1db86da
TepMOXUMHUECKHE YPAaBHCHUS
B N

23 PIAMCIICHIA 1O  YPABHCHIGIM - XHMIHCCKUX ~ peAKti 1 bubanoreka [{OK https:/m.edsoo.ru/87b13954
TEPMOXUMUYCCKUM y'paBHeHI/IﬂM

24 CKOpOoCTh XMMHYECKOH peakiuu, €€ 3aBHCUMOCTh OT
pasnuuHbiX hakropoB. Katanus u katanuzatopsl

25 ['oMoreHHbI€ U reTeporeHHbIe PeaKIInU
IpakTryeckas padora Ne 1 mo teme "B e pas

26 PaKTH A pabor 1O TEME HH}IHP,I, Pa3IIIHbIX bubanoreka L{OK https://m.edsoo.ru/Ifacaldl
(haKTOpOB HAa CKOPOCTh XUMHYECKON pEaKLIUH
Oo6pa e eobpa e peakiuu. X €CKoe

27 PATUMBIC | HCODPATUMBIC  PCAKLIMH.  AHMUT Bu6uorexa [IOK https://m.edsoo.ru/30952f9b
paBHOBeCHE
IIpa eckast pabora Ne 2 o teme "B e pas

28 PAaKTHHCCKad paboT 110 TEMC "BIIIHHC PasTHIHBIX BuGmorexa [TOK https://m.edsoo.ru/3bf34el7
(hakTOpOB Ha MOJIOKEHNE XUMHIESCKOT'O PAaBHOBECHSI
DIeKTpo ecKa; ccommanusa. C e ciabbie

29 JICKTPOTIMTITICCKAA - TUCCOLMAIHA. - LHIBHBIC M- CITADBI Bu6miotexa 1IOK https:/m.edsoo.ru/5f766bdf
anekTponuThl. CTeneHb TUCCOLHALH
Honnoe mpoussenenue Boabl. Cpeaa BO ACTBOPOB.

30 HHOC TIPOU3BCAICHHC BOJIBI. LPC/IA BOIHEIX PaCTBOPOB BuGmorexa LIOK https:/m.edsoo.ru/3966ca89
Bonmoponusiit nokaszarens (pH) pactBopa
TI'maponus comneid. Pea OTEKaroIINe acTBopa

31 WAPOIH3 - CONICH.  FEAKIMH, NPOTCKAIOMKC B pacTBopax Bu6smorexa [IOK https:/m.edsoo.ru/09d5a9bd
ANEKTPOIUTOB
IIpa ecKa abora Ne 3 mo Teme "X eCKue

32 PaKTHHCCKad pabot 1 " Tem HMHHCCKH Bubmmoreka IIOK https://m.edsoo.ru/2e3daeb0
peakiuy B paCTBOpaXx 3JIEKTPOIUTOB
OKHCIUTETHEHO-BOCCTAHOBHTE e pea . Baxxueitimme

33 KHCIATEIBHO-BOCCTAHOBNTCIBHBIC PCAKIUTH. BaKHCHIIHT Bu6moreka LIOK https:/m.eds00.ru/56226060
OKHCIIUTEIN 1 BOCCTAHOBUTEIH

34 Mertoz 3IeKTpOHHOT O (3JIEKTOHHO-HOHHOT0) OanaHca Bbubmmoteka LIOK https://m.edsoo.ru/fb691387

35 DNEeKTPOIHN3 PACTBOPOB M PACIUIABOB BEIECTB Bbubmmotexa LIOK https://m.edsoo.ru/93fb97d2

36 Pemrenue 3a1a4 pa3nuyHbBIX THIIOB bubmmoreka [TOK https://m.edsoo.ru/5a859d16




37

Pemenne 3aav pa3IMYHbIX THUIIOB

Bubmoreka [TOK https://m.edsoo.ru/5afa265d

38

Cucrematmszanpst #  0000IIeHHME 3HAHUHA II0 TEME
"Xumnyeckue peakuuu"

Bubmoreka [1OK https://m.edsoo.ru/c161eb85

39

KonrtponpHas padora mo teme "XumMmudeckne peakiun'”

bubanoreka [TOK https://m.edsoo.ru/a8a0a930

40

IMonoxxenne nemeramioB B Ilepuoanueckoil cucreme
xuMmudeckux 3emenToB J1. Y. MenpeneeBa 1 0COOCHHOCTH
CTPOCHUS UX aTOMOB. DI3HYECKHUE CBONCTBA HEMETAJLIOB

Bbubaunoreka I{OK https:/m.edsoo.ru/8ca2dcad

41

AITOTpOIHS HEMETAIOB (Ha MpUMEpe KUCIOpPOJa, CEphbl,
dochopa u yrieposa)

bubaunoreka I{OK https:/m.edsoo.ru/ef92¢91c¢

42

Bomopon: momydenue, (GUIMUECKHE W XHUMHYCCKUC
cBoiicTBa. ['uapuast

bubaunoreka L{OK https://m.edsoo.ru/0aa8f613

43

TamoreHsr: HaXO0XXICHUC B MIpUPOAC, CITOCOOBI MoJIydeHus,
(l)I/I3I/I‘IeCKI/Ie M XMMUYECKHE CBOMCTBA

bubaunoreka L{OK https:/m.edsoo.ru/4e223795

44

FaJ'IOFeHOBOZ[OpOI[I)I. Baxneitimme KHUCJIOpOACOACPKAIINC
COCIUHCHUA I'aJIOI'CHOB

bubaunoreka LIOK https://m.edsoo.ru/6b3255e6

45

JlaGopaTopHble M TPOMBIIUIEHHBIE CIIOCOOBI TOMYYEHHS
rajioreHoB. [[puMeHeHne rajJoreHoB U X COeTUHEHUI

bubanoreka LIOK https://m.edsoo.ru/6971aca4

46

[Mpaktuueckas padora Ne 4. PerieHne 3KCIIEpUMEHTATBHBIX
3aaa4 no Teme "I "amoreHs"

bubaroreka LIOK https://m.edsoo.ru/8b26fecd

47

Kucnopoa: nabopatopHble U IMPOMBIIUICHHBIE CIIOCOOBI
nonydeHus, Gusudeckue U XuMudeckue cpoiictBa. O30H.
[TpuMeHeHne KHCIOopo/a  030Ha

bubanoreka LIOK https://m.edsoo.ru/c8abc36a

48

OKCH/IBI ¥ IEPOKCHIBI

bubaroreka [{OK https:/m.edsoo.ru/5¢8816a0

49

Pemenue 3amau Pa3JINYHBIX TUIIOB

bubanoreka [{OK https:/m.edsoo.ru/2b6d8b4b

50

Cepa: HaxoXIeHHE B MPHUPOAE, CIOCOOBI IONy4YEHHS,
(du3HUecKre U XMMHYECKHE CBOWCTBA

bubanoreka [TOK https:/m.edsoo.ru/46afael6

51

CepoBo1opo, CyabQuIbI

bubmnoreka LIOK https://m.edsoo.ru/7¢875999

52

Kucnopoaconepxamue coequnenus cepbl. OcoOSHHOCTH
CBOMCTB CEpHOM KHCIJIOTBI

bubnnoreka LIOK https://m.edsoo.ru/8cfa2548

53

[pakruueckas padora Ne 5. Perierne skcriepiMeHTaNbHBIX
3amad o Teme "Cepa u e€ coequHeHus"

Bubmoreka IIOK https://m.edsoo.ru/Oafb05e4

54

A30T: HaxOXIEHHE B IPUPOAE, CIOCOOBI ITOTYYESHUS,
($r3HYeCKHe U XMMHUYECKHE CBOWCTBA. AMMHAK, HUTPU/IBI

Bbubmorexa LIOK https://m.edsoo.ru/badd2255

55

Kucnoponconepxamue coequaenust azora. OcoOeHHOCTH
CBOMCTB a30THOI KHCIJIOTBI

Bbubmmoreka [TOK https://m.edsoo.ru/e2965afe

56

[Ipumenenne a3oTa ©W €ro COCOMHEHUH. A3O0THBIE
ynoOpeHus

Bbubmmoreka [TOK https://m.edsoo.ru/129f5059

57

®docdop: HAXOKICHHE B TPHPOAE, CHOCOOBI TOIYICHUS,
¢usmueckne W XuMHUYeckue cBoiictBa. QPochumpl  u

Bbubmmoreka [TOK https://m.edsoo.ru/9a6b43ec




¢bochun

Oxcumer pocdopa, dochopconepxamue kuciaorsr. Comu

58 9 bubanoreka [{OK https:/m.edsoo.ru/c7a2d429
(dhochopHOI KUCITOTHI

59 Hpnmenenne docpopa u ero coenunenuii. ochopHbie bubnuoreka IJOK https:/m.edsoo.ru/a218070a
ynoOpeHus

60 [IpakTuyeckas ’?a60Ta Ne 6. Pemenue 3KCHepI/IMteTaJ'H)HI)IX Bubsiorexa LIOK https:/m.edsoo.ru/8175ac3f
3aja4 1o TeMe "A30T u Gocdop u UX coeMHEHHS
VYriaepox: HaxoXIeHHWE B NPHUPONE,  AJUIOTPOITHBIE

61 MomubHuKamy;, (QU3MYECKHEe W XUMUYECKHE CBOKCTBA, Bbubnnoteka [{OK https://m.edsoo.ru/1eb19f9¢
MIPUMEHCHUE
Oxcun  yrumepona(Il), oxcun yriepoma(IV), yronbHas

62 .. bubaunoreka L{OK https://m.edsoo.ru/dbaS8adf
KHCJIOTa U e€ Collu

63 Pemienue 3aa4 pa3nuyHbIX TUIIOB bubnnoreka [{OK https://m.edsoo.ru/6029b609

64 Kpewnuid: naxoxaenue B 1PAPOIC, cnocobet moryuenus, bubaunoreka LIOK https://m.edsoo.ru/143558ab
(1)I/I3I/I‘-ICCKI/IC U XUMHUYECKHE CBOHNCTBA

65 Oxcun kpemuusa(IV), kpeMHHEBas KUCIIOTA, CHITHKATHI bubmuoreka [1OK https://m.edsoo.ru/3170e7bl
[TpumeHeHue kpeMHUS U ero coeguHeHuil. CTekio, ero bubnuoreka  IIOK  https://m.edsoo.ru/393cdacO

66
HOJIyYEeHUE, BUJIbI CTEKIIA https://m.edsoo.ru/5823cefb

67 Pemienne 3aa4 pa3iIuyHbIX TUIIOB bubnnoreka [{OK https://m.edsoo.ru/b624£801

g | Cucremammsammi  u - obobuienme  sHanuii  no  Teme BuGuorexa LIOK https://m.edsoo.ru/6e864dbS

Hewmeramibt

69 KonrponbHas padora o teme "HemeTasisr" bubnuoreka [{OK https://m.edsoo.ru/d0484c76

70 AHAIIi3  pesylILTATOB KOHTPONILHOM paboThl, KoppeKius bubanoreka LIOK https://m.edsoo.ru/2b7e¢9510
OLIMOOK
[lonoxenne MeramioB B Ilepuoguueckoit  cucreme

71 XUMHUYECKUX SJIEMEHTOB. OcobeHHocTH CTPOCHUS bubanoreka ITOK https:/m.edsoo.ru/9839c16¢
AJIEKTPOHHBIX 000JI0YEK ATOMOB METAILIOB

72 Obmme gusmieckue cpofictea Meraiios. llpuMerenue bubanoreka ITOK https:/m.edsoo.ru/51dac9d3
METaJJIOB B OBITY U TEXHUKE

73 CruraBsl MeTaiuioB. Kopposust MeTainioB bubnmoreka [{OK https:/m.edsoo.ru/42b872e3

74 Pemrenue 3ama4 pa3nuIHBIX THIIOB Bbubmorexa LTOK https://m.edsoo.ru/e3de37b6

75 SMEKTPOXMMITIECKHH Al Hanpsokermit MeTamios. Obmpe Bbubmorexa LIOK https://m.edsoo.ru/94eb377a
CHOCOOBI MOTYYEHHSI METAILIOB
Ob6mas XapaKTepUCTHKA METaJIIOB IA-rpymmet
Ileppoguueckoll  CHUCTEMBl ~ XHMHYECKMX  3JIEMEHTOB.

76 Hatpuit u xanmit: monydenue, Gpusndeckne U XUMHICCKUE Bbubmmoreka LIOK https://m.edsoo.ru/e12¢26b3
CBOMCTBA, NPUMEHEHHWE TPOCTHIX BEIIECTB H  HUX
COEIMHEHUN

77 O6mas XapaKTepUCTUKA METAJIOB ITA-rpynnst Bubmmoteka LIOK https://m.edsoo.ru/7c3e49c0




Ilepromuueckoil  CHCTEMBI ~ XUMHUYECKHX  JJIEMEHTOB.
Marauii W KanbUWil: TMOdydeHWe, (QHU3HYECKHE W
XUMHMYECKHE CBONCTBA, NMPUMEHEHHE IPOCTBHIX BEIIECTB U
HX COCTUHEHUN

78

JK€cTrocTb BOJBI M CIIOCOOBI €€ yCTpaHEHUS

Bubmoreka [1OK https://m.edsoo.ru/c74bfae9

79

ANIoMUHUI: MOJTY4CHHUC, (1)I/I3I/I‘I6CKI/IG N  XHUMHYCCKUC
CBOfICTBa, IMPUMCHCHUC

Bbubaunoreka L{OK https://m.edsoo.ru/0e79b266

80

AM(l)OTepHBIe CBOMCTBa OKCHAa U I'MapoOKCHuaa aJIrOMUHUA,
TUAPOKCOKOMIIJICKCHI AJIIOMUHMSA, UX IPUMCHCHHC

bubaunoreka I{OK https:/m.edsoo.ru/5d12d318

81

Pemenne 3a7a4 pa3jIMdHbIX TUIIOB

82

IpakTryeckas padora Ne 7. PerieHue skCriepuMeHTaTbHBIX
3aja4 o TeMe "MeTasuibl IMaBHBIX noarpynn"

bubaunoreka L{OK https:/m.edsoo.ru/27a4af43

83

OO0miass xapaKTepUCTUKa METaJUIOB TOOOYHBIX TOIATPYII
(b-rpynm)  Ilepuomndeckodl  CUCTEMBI  XUMHYCCKHX
2JIEMEHTOB

bubaunoreka L{OK https:/m.edsoo.ru/610d7431

84

Odusnyecke W XUMUYECKHE CBOKMCTBA XpoMa M €ro
COeIMHEHUH, NX IPUMEHEHHE

bubaunoreka L{OK https://m.edsoo.ru/991 1bef3

85

Baxueiimue coequHenus: Mapranma. [lepmaHranat xanus,
€ro OKHCIIUTEIbHBIE CBOICTBA

bubanoreka LIOK https://m.edsoo.ru/039d69c8

86

dusnyeckue MU XUMHUYECKHE CBOMCTBA JKEIE€3a U €ro
coenuHeHul. Ilonyuenue u npUMEHEHUE CILUIABOB XKEe3a

bubanoreka LIOK https:/m.edsoo.ru/1b7f8741

87

duznyeckne M XMMHUYECKHE CBOMCTBA Meau M eé
COEIMHEHUH, UX IPHUMEHCHHE

bubarnoreka L{OK https:/m.edsoo.ru/2bc0f954

88

dusnyeckue M XUMHMYECKHE CBOHCTBA IIMHKA M €ro
COEIMHEHUH, X MpUMEeHeHue. | MIpOoKCOKOMIUIEKCHI IMHKA

bubanoreka L{OK https://m.edsoo.ru/b1f2beal

89

[pakruueckas padora Ne 8. Perienne skcriepiMeHTaNbHBIX
3aja4 1no TeMe "MeTamibl HOOOYHBIX moarpymn"”

bubanoreka ITOK https:/m.edsoo.ru/a6e352ea

90

Pemenue 3amau Pa3INYHBIX TUIIOB

bubanoreka [TOK https:/m.edsoo.ru/a8b83d83

91

O00011eHre U CHCTEeMAaTH3alus U3yYeHHOTr0 MaTepuana 1o
teme "Merasbl"

Bubmoreka ITOK https://m.edsoo.ru/e91{e975

92

KonrponbHas pabora no teme "Meraibr"

Bubmmorexa IIOK https://m.edsoo.ru/83f63ea3

93

AHanmu3 pe3yapTaToOB KOHTPOJIBHON pPaOOTHI, KOPPEKIIUS
oMbk

Bbubmorexa LTOK https://m.edsoo.ru/9ebff2fd

94

Poms xuMmum B o00ecCmeUYeHHH YCTOHYHMBOTO pPa3BUTHSA
gyejgoBedectBa.  lloHATHE O  HAy4HBIX  MeTOzax
HCCIIEIOBAHMS BEIIECTB

Bbubmmoreka [TOK https://m.edsoo.ru/080fe1{0

95

Hayunsie TIPUHITUIIBL OpTaHU3aIIH XHUMHAYECKOTO
TPOM3BOACTBA. [IPOMBINUIEHHBIE CHOCOOBI  MOTYYEHUS
Ba)KHEHNIIINX BEIECTB

Bbubmmoreka [TOK https://m.edsoo.ru/2e45a44f




XUMHUYECKOe 3arps3HEHHE OKPYXKAIoWIeH Cpelbl M ero

96 1 bubmoreka [1OK https://m.edsoo.ru/9f1 1bf51
TTOCTIC/ICTBHSI

97 Xumust ¥ 310pOBbE UeoBeKa. JIekapCTBEHHbBIE CPEICTBA 1 Bubmoreka [1OK https://m.edsoo.ru/a6552721

98 Xumus MMM, Porb XHMMM B 0GECTICHCHMH  MIICBOH 1 bubnnoreka [{OK https://m.edsoo.ru/1f7bSbd2
0e30macHOCTH

99 fp?;h;zmqecme n mapgromepubie - cpenctsa. brrrobas 1 Bbubaunoreka I{OK https:/m.edsoo.ru/da42d5a9

100 XuMuA B CTPOMTCILCTBE. BaHEHIIME CTPOMTEILHBIC 1 1 Bbubaunoreka I{OK https:/m.edsoo.ru/61e69003
KOHCTPYKIIMOHHBIC MaTEPHAJIBI

101 Xumua B CEnbCKOM - XosiicTse.  Opramwucckue  u 1 bubaunoreka LIOK https://m.edsoo.ru/fd39587d
MUHEPAIbHBIC YI0OpEHHUS

102 | Cucremaru3aius ¥ 0000IIEHHE 3HAHUI 110 TEME 1 bubaunoreka L{OK https://m.edsoo.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




INPOBEPAEMBIE HA EI'D IO XMMHUU TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHUSI OCHOBHOH OBPA3OBATEJIBHON TIPOTPAMMBI CPEJHEIO
OBHIEI'O OBPA3OBAHUA

Kopn

NMpoBePsSIeMOro
TpedoBaHuUs

NMPOrpamMMbl Cpe/IHero 001ero o0pa3oBanus

1

BJ'IaJ_'[eHI/IC CHCTEMON XUMHYICCKHUX 3HaHPII>i, KOTOpas BKIIIOYACT:

1.1

paBHOBECHE)

1.2

ATOMHOM, MOJICKYJISIPHOM U HAJIMOJICKYJIIPHOM YPOBHAX

1.3

HX MPOTCKaHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCICPCHBIX CUCTEMAaX

1.4

HEOPIraHNYCCKUX U OPTaHUYCCKUX BCIICCTB B 6I>ITy n HpaKTI/I‘{eCKOFI JCATCIIBHOCTH YCJIOBCKA

1.5

MEeTaHoJIa, epepadboTKu He)TH)

C¢opMHpOBaHHOCTh YMEHHUH BBISABIATE:

2.1

OIMCAaHUU CTPOCHUSI U CBOMCTB HEOPraHWYECKUX M OPraHUYECKUX BELIECTB M X MPEBPALLCHUH

IMOHUMAaHUS ¥ 00BSICHEHUS CYHIHOCTH MaTECPHAJIBHOI'0 €AMHCTBA MHUpa

C¢opMHUPOBaHHOCTh YMEHUSI HCIIOJIB30BATb!

3.1

COEUHEHUI

3.2

(pa3BEpHYTHIX, COKPALIEHHBIX U CKEJICTHBIX) ()OPMYI OpraHWYECKHUX BELIECTB

CdopmupoBaHHOCTH YMEHUSI KJIACCH(UITIPOBATD:

4.1

XUMHUYECKUX 00BEKTOB

4.2

XUMHUYECKHX 00BEKTOB

4.3

CTeneHel OKUCIICHHs DIIEMEHTOB, 00paTHMOCTH PeaKliH, YIaCTHIO KaTaIu3aTopa)

BaJICHTHBIE BO3MOXXHOCTH, UCIIONb3YsI MOHATHS §-, p-, d-3IEKTPOHHbIE OPOUTAIIN, SJHEPTETHIECKHE YPOBHHI

00pa3yeMbIX UIMH COSIMHEHHH 110 MEPHOIaM | TPYIIIaM

C(i)OpMPIpOBaHHOCTB YMCHUS COCTABJIATh YPABHCHUA XUMHWYICCKUX peaKHI/Iﬁ 1 pacKpbIBaTh UX CYIITHOCTb!:

7.1

OKHCJIMTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MOCPEACTBOM COCTABJICHUA BJICKTPOHHOI'O OajaHca 3THX peaKIII/Iﬁ

7.2

YUYUTBIBAS YCIIOBHS, ITPU KOTOPBIX 3TU PECAKIHU UAYT 10 KOHIIA

IIpoBepsiemble TpeOOBaHMS K NpeIMEeTHBIM pPe3yJbTaTaM OCBOCHHSl OCHOBHOH o00pa3oBaTebHOI

OCHOBOIIOJIArafoNIMe MOHATHS (XUMHYECKUI 3JIEMEHT, aTOM, M30TOIbI, JIEKTPOHHAsi 00ooYKa atoma, s-, p-, d-
9JIEKTPOHHBIE OpOWTAI aTOMOB, OCHOBHOE M BO30Y)KIEHHOE COCTOSHHE aTOMa, WOH, MOJEKYJa, BaJICHTHOCTb,
AJIEKTPOOTPHLATEIBHOCTD, CTETICHb OKUCIICHUS, XUMHYECKas CBsI3b (G- U T-CBSA3b, KPaTHBIE CBSI3M), THOPHIM3ALIUS
aTOMHBIX OpOWTaNeld, KpUCTaIIMYecKash pemeéTrka, MOonlb, MOJSpHas Macca, MOJSIPHBIA 00BEM, MoJspHas
KOHLICHTPALUsI, PAaCTBOpPHI (MCTHHHBIE, IWCIEPCHBIE CHCTEMBI), KPUCTAJUIOTHIAPATHI, YIJIEPOIHBIH CKEeT,
(yHKIMOHANBHAs TPYINA, paJuKall, H30Mephl, CTPYKTYpHast (GopMyna, H30MepHs (CTPYKTYpHasi, FreoMeTpruyecKas
(unc-, TpaHCH30MEpHs), T'OMOJIOTHYECKHI psiji, TOMOJOTH, YIJIEBOAOPOABI, KHUCIOPOA- U a30TCOAEpIKallue
COeMHEHUsI, OMOJIOTMUECKH aKTUBHBIE BellecTBa (YIJIEBOIBI, KHPBI, OCIKN), MOHOMED, MOJUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIE COCAMHEHHMS, KPEKUHT, PU(QOPMHHT, THUITBI XUMHYECKHX PEeaKIHi (OKUCIUTENbHO-
BOCCT@HOBHUTENBHBIE, 9K30- U DHJOTEPMHUUECKHE, PEaKIIMi HOHHOrO 0OMEHa, TOMO- U TeTepOreHHbIe, 00paTHMbIE U
HeoOpaTHMBbIE), pPacTBOP, DJEKTPOJUTHL, HEIJIEKTPOIUTHI, JJIEKTPOJIUTHYECKAss JHUCCOIMAIMsS, CTEleHb
JUCCOLMAINM, OKHUCIUTEIb, BOCCTAHOBMUTENb, 3JIEKTPOJIM3, CKOPOCTh XHMMYECKOM peakluH, XHUMHYECKOoe

TEOPHUH U 3aKOHBI (TEOPHsI XUMHUECKOI'O CTPOCHHUS OpraHuueckux BemiecTB A.M. BytiepoBa, Teopus
SJIEKTPONUTHYECKOH auccormaryu, [lepuoanueckuii 3akon J[.M. MenzaeneeBa, 3aKOH COXPAaHEHHS MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU SI3BIK XUMHUHU, MHUPOBO33PCHYCCKUC 3HAHUA, JIC)KAINHUEC B OCHOBEC IMOHHMMAaHUA
NPpUYUHHOCTH U CHUCTEMHOCTH XHUMHWYECCKUX HBHeHHﬁ, COBPEMEHHBIC NPEACTABICHUA O CTPOCHUHM BEHICCTBA Ha

HpeJlCTaBJ'ICHI/Iﬂ 0 MEXaHU3Max XUMHUUYCCKHUX pCaKHHﬁ, TGpMO)II/IHaMI/I‘{eCKI/IX U KHUHCTHUYCCKUX 3aKOHOMepHOCT$[X
(akToNOrMYecKue CBEJCHUS O CBOWCTBaxX, COCTaBe, IMOJYYEHHH M OE30MacHOM HCIOJIb30BAHUM BaKHEHIIINX

o0lye Hay4Hble IPUHIUIBI XMMUYECKOT0 MPOU3BOACTBA (HA MpUMeEpe MIPOU3BOACTBA CEPHOM KHCIIOTHI, aMMHaKa,

XapakTCpHBIC MNPU3HAKU W B3aUMOCBA3b U3YUYCHHBIX HOHXTHﬁ, NPUMEHATL COOTBETCTBYIOIIME IIOHATHA IIPHU
B3aMMOCBS3b XUMHUYECKUX 3HAHUM C TOHATHUIMHU U NpEACTaBJICHUAMU APYIUX NPEAMETOB IJIsd 0oJiee 0OCO3HAHHOTO
HAUMEHOBAHUS XUMHYECKHX COEIMHEHMIM MEXAYHApOAHOTO COrO3a TCOpCTI/I‘{CCKOI;’I u HpI/IKJIa,E[HOﬁ XUMHHU H
TPpUBHUAJIBHBIC Ha3BaHUs BEIICCTB, OTHOCAIIUXCA K HM3YYCHHBIM KJIacCaM OpraHM4Y€CKUX W HEOPraHUYCCKHUX

XMMHYECKYI0 CHUMBOJIMKY ULl COCTaBJeHHs (POPMYN HEOPraHHMYECKHX BEIIECTB, MOJEKYISAPHBIX U CTPYKTYPHBIX

HEOpraHWYECKHE BEIIECTBA, CaMOCTOATENBHO BBIOMPATh OCHOBAHMSA W KPUTEPHH IS KIACCH(HKALUK H3y9aeMbIX
OpraHMYecKHe BEIECTBA, CAMOCTOSTEIIHHO BBIOMpATh OCHOBAaHMA W KPUTEPUH VIS KIaCCHHKAIMH H3y4aeMbIX
10 Pa3IMYHBIM TNPU3HAKaM (YHCIY M COCTaBY PEArHPYIOIIMX BELIECTB, TEIUIOBOMY 3(Q(EKTy peakimu, W3MEHEHHIO

CdopMupoBaHHOCTE YMEHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U BO30YXKIEHHOM
COCTOSIHUH) ¥ MOHOB XMMHYECKHX 31eMeHTOB 1 — 4 mepuonos [lepuonndaeckoii cucremsr .. MenneneeBa u ux

ChopMHPOBaHHOCTE yMEHHSI OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMHYECKHX JJIEMEHTOB H

YpaBHCHUA peaKL{I/Iﬁ PA3JIMYHBIX THUIIOB; MOJHBIC U COKpaIIIéHHbIC YpaBHCHUA peaKum?I HOHHOI'O O6M€Ha,




peaKum”I TUApoOJIn3a, peaKHI/Iﬁ KOMHJ’ICKCOO6pa3OBaHH${ (Ha IpUMEpEC TNAPOKCOKOMIUICKCOB IIMHKA 1 aJ'IIOMI/IHI/IH)

C(l)OpMPIpOBaHHOCTB YMCHUS MMOATBCPIKAATD:

8.1

Ha KOHKPETHBIX HNPUMEpAX XAPAKTEPp 3aBUCHMOCTH peaKHHOHHOﬁ CITIOCOOHOCTH OpPraHn4CeCKux COGZ[I/IHGHI/Iﬁ oT
KpaTHOCTHU U THUIIA KOBAJICHTHOM CBSI3H (G- n T[-CBSISI/I), B3aMMHOT'O BJIMSIHUSA aTOMOB U I'pYIIT aTOMOB B MOJICKYJIAX,
a TaxKe OT 0COOEHHOCTEMH peajin3anu pa3jInvYHbIX MCXaHU3MOB IMPOTCKAHUA peaKHI/Iﬁ

8.2

XapaKTCPHBIC XUMHNYCCKUEC CBOICTBa BCHICCTB COOTBCTCTBYIOIIMMU ISKCICPUMCHTAMU W 3allMCAMU ypaBHeHI/Iﬁ
XUMHUYCCKHUX peaKHI/Iﬁ

ChopMupoOBaHHOCT, YMEHHS XapaKTECPU30BaTh COCTAB U BAYKHEUIIIME CBOMCTBA BEMICCTB, NMPHHAICKANINX K
ompenenéHHBIM  KJlaccaM W TpYIIaM COeNWHEHHWH (IPOCThIC BEMIECTBA, OKCHIBI, THIPOKCHIBI, COJIH;
YIJIEBOIOPO/IBI, MPOCTHIC 3(QUPHI, CIIUPTHI, (PEHOIBI, aJTbACTHIBI, KETOHBI, KAPOOHOBEIC KHCIIOTHI, CIIOKHBIC d(DHUPHI,
JKUPBI, YIIICBOJIBI, AMHUHBI, AMUHOKUCIIOTBI, OCITKH)

10

C(l)OpMHpOBaHHOCTB YMCEHHA TPOBOJUTH paC‘-IéTLI 10 XHMHYCCKUM Q)opMynaM U YpaBHCHUAM XHUMHNUYCCKUX
peaKHI/Iﬁ C UCITOJIb30BAHUCM (1)I/I3I/I‘I€CKI/IX BCJIMYHWH:

10.1

Macchl (00bEMa, KOJMUYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OTHO M3 HCXOMHBIX BEINECTB JaHO B BHIC
pacTBOpa ¢ OnpeaeEHHON MAaCCOBOM J0JICH paCTBOPEHHOT'O BEIIECTBA WIIH JJAHO B M30BITKE (MMEET TPUMECH)

10.2

MaccoBOW Wi 00bEMHOI JJOJIM, BBIXOA NPOAYKTA PEaKIHU

10.3

Ter1oBoro 3ddekra peakiuii

10.4

00BEMHBIX OTHOIIEHUN ra30B

10.5

110 HAXO0XIACHHUIO XAMUYECKOM (bOpMyJ'ILI BCHIICCTBA

11

BJ'IaZ[eHI/Ie CHUCTEMOI 3HaHUI O METOAaX HAYYHOI'O MO3HAHUA SIBJICHHI MpUpoOabI, UCTTIOJIB3YEMBIX B €CTCCTBECHHBIX
HayKaX U YMCHUE INPUMEHATL 3TU 3HAHUA IPU SKCIICPUMEHTAJIBHOM MCCICAOBAaHUU BEIIECTB U JJIA 00BLICHEHHS
XUMHWYCCKUX HBHCHHﬁ, HMCIOIINX MECTO B NpUPOAEC, HpaKTHqCCKOﬁ JACATCIIBHOCTHU YCJIOBCKA U B HOBCG}IHGBHOﬁ
JKHU3HU

12

ChopMUpOBaHHOCT, YMEHHMS NPUMEHATh (UCIONB30BaTh) 3HAHUS O COCTaBE M CBOWCTBAaX BELIECTB JIs
SKCHEPUMEHTANIBHON MPOBEPKU TUIOTE3 OTHOCHTENBHO 3aKOHOMEPHOCTEH MPOTEKAHMS XUMMYECKUX PEAKIUi U
NPOTHO3MPOBaHUSl BO3MOXKHOCTEH WX OCYIIECTBICHHS; CHCTEMHbIE XHMHUYECKHUE 3HAHHS JUIsi OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJIEHUM, HMEIOIIUX E€CTECTBEHHOHAYUHYIO IPUPOAY; I IIPUHATUS I'PAMOTHBIX PELICHUI
npo0JieM B CHTYalUsIX, CBI3aHHBIX C XUMHUEH

13

CdopMUpOBaHHOCTh yMEHHsI IUIAHUPOBATH M MPOBOIUTH XUMHYECKUIl JIKCIEPUMEHT (TONyYCHHEC W H3YYCHHE
CBOWCTB HEOPTraHMYECKUX M OPraHUYECKHX BELICCTB, KAUECTBEHHBIC PEAKIIHH YIIICBOJOPOIOB PA3IMIHBIX KIIACCOB
M KHCJTIOPOACOACPIKAIMX OPraHWYECKUX BEIISCTB, PELICHHE SKCICPUMEHTANBHBIX 33434 [0 Paclo3HABAHHUIO
HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB) C COONIONCHHEM MPaBUi OE30IaCHOrO OOpAIeHHs C BEIIECTBAMU U
nabopaTopHbIM 000pyIOBaHKEM; (OPMYIUPOBATh IIEIM HWCCIENOBaHMS; MPENCTaBIATh, B pa3iuvHON (opme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJTM3UPOBATH M OLICHHBATh MX JIOCTOBEPHOCTb

14

ChopMUpPOBaHHOCTh YMEHHSI OCYIECTBIISITH II€IEHANPABICHHBIM MOMCK XUMHUYECKOW WH(POPMAIUK B Pa3IUYHBIX
WCTOYHMKAX (Hay4dHas M y4eOHO-HaydHasl JIUTEepaTypa, CPeICcTBa MACCOBOM MH(pOpManuu, ceTb HTepHeT u npyrue),
KPUTHUYECKU aHAIN3UPOBATH XMUMHYECKYI HH(POPMALUIO, repepabaThiBaTh €€ W UCIOIb30BaTh B COOTBETCTBUU C
MIOCTaBJICHHON y4eOHOM 3a1aueit

15

ChopMUpOBaHHOCT, yYMEHHSI MPOTHO3UPOBATh, AHAIM3UPOBATH W OLEHWUBATH MH(OpPMAIMIO C MO3UIMI
9KOJIOTUUYECKON 0€30MaCHOCTH MOCIENCTBHI OBITOBON M TPOM3BOJICTBEHHOMN NESITENHHOCTH YEIOBEKa, CBSI3aHHOMW C
nepepaboTKOI BelIeCTB, CPOPMHUPOBAHHOCTh YMEHHI OCO3HABATh OMACHOCTH BO3/ICHCTBUSI HA JKHBBIE OPraHU3MbI
OIpENeNEHHBIX BEIIECTB, MOHMMAsi CMBIC ITOKA3aTeNs MPEAeTbHON MOMYCTUMON KOHIICHTpAIWH, W IMOSCHATH Ha
IprMepax Croco0bl YMEHBIIEHHUS U MPEIOTBPAILICHHS HX BPSIHOTO BO3/ICHCTBISI HA OPTAHH3M YelIOBEKa




IHEPEYEHD 2JIEMEHTOB COJAEPKAHMUS, TPOBEPAEMBIX HA EI'3 110 XUMHUH

KO)I HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA
1 Teoperndeckre OCHOBBI XUMHH
Crpoenne BemectBa. CoBpeMeHHast MOJIETb CTPOEHHs aToMa. PacripeniesieHue 3JIeKTPOHOB 0 YHEPreTHIECKUM
L1 ypoBHsM. Knaccnpuxanus Xxumudeckux 35eMeHToB. OCOOEHHOCTH CTPOEHUsI SHEPreTHYECKUX YPOBHEH aTOMOB
’ (s-, p-, d-amementoB). OCHOBHOE W BO30YKIEHHOE COCTOSHHSI aTOMOB. DJIEKTPOHHAs KOH(GUTYpAIWs aToMa.
BasieHTHBIE 3JIEKTPOHEI
ITepnoanueckast cucrema xumuueckux siemeHToB J[.M. MenneneeBa. ®@uznyeckuii cMbicn [lepuoanueckoro
12 3akona J[.VI. MenzneneeBa. [IpynunHBI 1 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB AJIEMEHTOB M MX COCAWHEHHWH 110
’ MeproiaM | TpyIaM. 3aKOHOMEPHOCTH B M3MEHEHHU CBOICTB IPOCTBHIX BEIIECTB, BOIOPOAHBIX COETUHEHHH,
BBICHIMX OKCHJIOB U THJIPOKCHIIOB
1.3 BanentHocTh. DnekTpooTpuniaTenbHOCTh. CTENEeHb OKUCICHUS
Bunpl xumudeckoid cBsi3u (KOBaJIEHTHAsI, HOHHAsI, METAJUIMYECKasl, BOJOPO/IHAs) M MEXaHU3MBI €€ 00pa3oBaHusl.
1.4 MexMoneKkynsapHble B3auMOJEeHcTBUs. BeliecTBa MOJEKYISPHOTO W HEMOJEKYJISPHOIO CTPOECHHS. THIIBI
KPHUCTAJIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAJUTMUECKOH PEIIETKH
15 Xumndeckast peakuust. Kiaccudukanmss XMMHYECKMX pEaKIMid B HEOPraHMYECKOW M OpPraHW4ecKod XUMHH.
3aKoH COXpaHEHHs] MacChl BELIECTB
1.6 CKopocCTb peakiyy, e€ 3aBUCHMOCTh OT Pa3JIMYHbIX (haKTOPOB
1.7 TemnoBble 3PEeKTh XUMHUYECKUX peakimi. TepMoXuMHYecKre ypaBHEHHS
13 OOpatumMble peakiy. XUMUUECKOe paBHOBecHe. DaKTOpbI, BIAMSIONINE HA COCTOSTHIE XMMUYECKOTO PaBHOBECHSL.
[Tpuniun Jle [latense
19 Onekrponutuueckas aucconuanys. CuimbHble W ciia0ble AnekTponuThl. Cpefa BOAHBIX PAcTBOPOB BEIIECTB:
KUCJIasi, HeWTpasibHas, mesaouHas. CreneHp Aucconyayu. Peakium noHHOro oOMeHa
1.10 I'uaponu3 coneii. MonHnoe npousBeaeHue Boabl. Bogoponssiil mokasatens (pH) pacteopa
L1 CrniocoObl  BhIpa)KEHUsS] KOHIIGHTPAI[MM PAcTBOPOB: MaccoBas /IO PACTBOPEHHOrO BEUIECTBA, MOJSIpHAsS
) KOHIIeHTpa1ws. HachlleHHble 1 HeHaChIIIIEHHbBIE PacTBOPHI, pacTBOpUMOCTh. KpucTtamioruapaTsl
112 OKHCIUTENHHO-BOCCTAHOBUTENBHBIE peakiiny. [loBeieHne BelecTB B cpefiax ¢ pa3HbIM 3HaueHueM pH. Meroabl
AJIEKTPOHHOro Oajianca
1.13 ONeKTpOoIHN3 PacTBOPOB M PACIIABOB COIEH
2 OCHOBBI HEOPTraHUYECKOW XUMUHU
2.1 Knaccudukanms HeopraHudeckux coeiMHeHuin. HoMeHKIaTypa HeOpraHn4ecKUX BELeCTB
29 XUMHUECKHE CBOWCTBA BAXKHEWIIMX METAJUIOB (HATpWM, Kamui, KaJbIMid, MarHUH, aJIOMUHHUHA, IUHK, XPOM,
JKene30, Mefib) M UX coerHeHHH. O01He cCroco0b! NOTYYEHUS METAJIOB
23 XUMHYECKUE CBOWCTBA BKHEHIIIMX HEMETAIOB (TaJOreHOB, Cephl, a30Ta, ¢ocdopa, yriepona U KpeMHHs) U UX
coerHeHNH (OKCHAOB, KUCIOPOICOACPIKALTIX KUCIOT, BOAOPOAHBIX COSTUHEHHN)
24 ['eHeTHuecKas CBA3b HEOPTaHMUECKUX BEIIECTB, MPHHAIISKAIINX K Pa3IHIHBIM KJIaccaM
25 ###HPar#i#linentndukanys HeOpraHMYecKMX coeAuHeHWi. KauecTBeHHbIE peakiMM Ha HEOpraHHYecKHe
BEIIECTBA M HOHBI
3 OCHOBBI OPTaHHYECKON XUMHU
OCHOBHBIE TIOJIOKEHUSI TEOPHUH XHUMHYECKOI'0 CTPOEHHsI OpraHH4YecKnmx coequHeHunii A.M. bytneposa.
31 YTrepomHpIil CKeNeT OpraHmYecKold MOJEKylbl. KpaTHOCTh XHMUYECKOW CBSI3U. S- M p-CBS3U. sp3-, sp2-, sp-
ruOpuam3anuyu opOuTaneli aToMOB yriepofa. 3aBHCHMOCTH CBOICTB BEHIECTB OT XHMHYECKOTO CTPOCHHUS
moinekyn. ['omonoru. I'omonoruueckuil psa. Mzomepus u u3oMepbl
3.2 [ousiTue o pyHkuuoHanbHOM rpymmne. OpueHTalMOHHbIE (D (HEKThI 3aMECTUTEINCH
33 [IpeacraBnenne o KinaccuuKalMd OpPraHMYECKHX BellecTB. HOMEHKIaTypa OpraHUYecKHX COSAWHEHU
(cucTemaTuvecKkasi) U TPUBHAIBHBIC Ha3BaHMS BKHEHIINX MTPEACTAaBUTENICH KIIACCOB OPTaHMUECKUX BEMIECTB
34 CBoOomHOpaAWKATBHBIA W MOHHBIA MexaHM3MBI peakuuu. [loHsTHe o Hykieodmine u snekrpodwmre. [IpaBumo
MapxoBaukosa. [IpaBuio 3aiieBa
Ankanpl. XWMHYECKHE CBOWCTBA alKaHOB: TaJOr€HHUPOBAHHE, NCTHAPHPOBAHME, TEPMHUUECKOE Pa3IOKEHHE,
3.5 KpEeKUHT, n3oMepu3anus, roperue. [lomyuenne ankanoB. L{ukmoankansl. Crerpiuka CBOHCTB IMKIIOATKAHOB C
MaJIBIM pa3MepoM ITUKIIA. Peakimy nprucoeAnHEHHS U PaJiKaIbHOTO 3aMEIICHHS
Anxenpl. XWMHUYeCKHE  CBOWCTBA:  peaKUWH  TNPHUCOeNAWHEHHs  (TaJOreHHpOBaHWE, THIPUPOBAHHE,
3.6 THIPOTATIOTEHUPOBAHNE, THApATAlWs), TOPEHHS, OKHUCICHHWS W MOJINMepr3alud. [IpOMBINIICHHBIE W
s1a00paTopHBIE CIIOCOOBI TOYUIEHHsI AJTKEHOB
3.7 AnkagueHpl. XMMHYECKHE CBOWCTBA aJIKaMEHOB: PEaKIny NMPHCOSANHEHUS (THAPUPOBAHNE, TaJOTCHUPOBAaHNE),
ropeHus 1 nonuMmepusanuu. [lomydenne ankaaneHoB
3.8 AnkvHbl. XUMHYECKHE CBOMCTBA: pPEaKIMH ITPHUCOSTMHEHHs (TJIOreHHpPOBAHME, THIPHUPOBAHHE, THAPATAIHS,




FHZ[pOFaJ'IOFGHPIpOBaHI/IG) Kak Ccroco0 MOJYYCHUA TMOJIUMCPOB W JPYrUxX TMOJC3HBIX IMPOAYKTOB. PeaKHI/II/I
3aMCIICHUA. FopeHHe alleTWICHAa KaK HCTOYHUK BBICOKOTCMIICPATYPHOI'O IINIAMCHHU [UIA CBAPKU W PE3KU
MCTAJIJIOB. HpI/IMeHeHI/Ie allCTUJICHA

39

ApeHpl. XWMHYECKHE CBOMCTBA O€H305Ia: peakuuu 3JIEKTPOQWIBHOTO 3aMEIIeHHS, IPUCOEAUHEHUS
(runpupoBanue, ranorenuposanue). Peakiws roperns. OcoOEHHOCTH XMMHUYECKHX CBOWCTB Toiyona. [Tomydenne
6en3ona. OcoOeHHOCTH XHMMHUYECKHX CBOicTB crupona. Ilommmepmsanumst ctupona. CrnocoObl moigydeHHs M
NIPUMEHEHHUE apOMATUYECKUX YIIIEBOAOPOJIOB

3.10

CHI/IpTH. Hpe].'[eJ'IBHBIG OJHOATOMHBIC CITUPTHI. XUMHYECKHE CBOMCTBA: BSaPMOZ[GfICTBHG C HaTpUEM KakK CIroco0
YCTAaHOBJICHUA HAJWYUA TUAPOKCOIPYHIIbI, € TaJOr€HOBOJAOPOJaMHU KakK croco0 MOJTyuCHUA paCTBOpHTeJ’Ieﬁ,
BHYTpU- U MCKMOJICKYJIApHasd ACTUApaTalus. PeaKLII/ISI ropcHus. HOJ’Iy‘IeHH@ OTaHOJIa: peaKIud 6pO)KeHI/IH
TJIFOKO3bI, TUApAaTalusa 5TUJICHA. OTUIECHTIUKOIb U TJIIMIEPUH KaK MPCACTaBUTCIIN MPEACIIbHBIX MHOIOATOMHBIX
CIIMPTOB

3.11

denon. XuMuueckre CBOWCTBa (eHoNMa (peakiMu C HATPUEM, THAPOKCHIOM Hatpusi, Opomom). Ilomyuenne
(dhenoma

3.12

Anbneruapl. XUMUYECKUE CBOICTBAa MpENENbHBIX AaJbAETMIOB: THIPHUPOBAHHE; KauyeCTBEHHBIE DPEAaKLUH Ha
KapOOHWIBbHYIO Tpyniy (peakius «cepeOpsHOro 3epkanay, B3auMojencTBue ¢ ruapokcupoMm wmemu (ID).
[Tonmy4yeHue mpeaenbHbIX anbIeTHA0B: OKUCICHUE CITUPTOB, THAPATALlUs alleTUIeHa. AIIETOH Kak MpeJCTaBUTeNb
KeTOHOB. OCOOEHHOCTH peaKlu OKUCIECHHS alleTOHa

3.13

KapboHoBbIE KUCTOTEI. XHUMUYECKHE CBOMCTBA MPEASIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. OCOOEHHOCTH
XMUMHUYECKUX CBOWCTB MYPaBBHHOW KHUCIOTHI [loydeHHe MpeaebHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCIIEHHE aJIKaHOB, aJIKEHOB, IEPBHYHBIX CIHMPTOB, AlbAETHAOB. BhICIINE MNpeaenbHBIE W HENpeaebHbIE
KapOOHOBBIC KUCIIOTHI

3.14

Croxnble 3¢upbl 1 xupbl. CHOCOOBI MOMYYEHUs CIAOKHBIX 3(upoB. OOPaTUMOCTh peakliK dTepH(UKAINH.
[TpumeHeHue CIOXHBIX 3(QUPOB B MUIIEBOW U MappOMEpHONH MPOMBINUIEHHOCTH. JKUPBI KaK CIOXKHBIE 3(DUPHI
TJIMLIEPUHA M BBICIIUX KapOOHOBBIX KHUCIOT. XHMHYECKHE CBOWCTBA JKHPOB: THAPHPOBAHUE, OKHUCIICHUE.
'maponu3, WM OMBIIEHHE, XHPOB KaK CHOCOO MPOMBIIUICHHOrO IMOJYYEHHs COojel BBICHIMX KapOOHOBBIX
KUCIIOT. MBLIA KaK COJIM BHICIIUX KapOOHOBBIX KHCIOT

3.15

XHUMHUUYECKHE CBOMCTBA TJIFOKO3BI: peaknuu C y4aCTHEM CIIMPTOBBIX H aﬂb}leFH]lHOﬁ rpynmn ¥ MOJIOYHOKHCIIOE
Opoxenue. [IpumeHeHne TIIOKO3bI, €€ 3HAUYEHHE B JKU3HEASATENBHOCTH opraHusma. Jlucaxapuabl: caxaposa,
MalbTO3a. BoccraHaBnMBarOIIME W HEBOCCTAaHABIMBAIOIIME — Jucaxapuabl. ['HApomu3 — Iucaxapuios.
IMonucaxapunel: kpaxmas, riukoreH. CTpoeHHE MaKpOMOJEKYJ Kpaxmana, TIJIMKOreHa M LEJUIIONIO3BI.
®u3nyecKre CBOMCTBA Kpaxmalla M LEJUIH0JIO3bl. XMMHUYECKHE CBOWCTBA Kpaxmaja: MAPOJIM3, KaueCTBEHHAs
peakius ¢ HofOoM. XMMHYECKHE CBOMCTBA LIEIUIIOJIO3BL: THAPOIN3, HoMydeHue 3(UpoB 1esono3sl. I[lonsatue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIHN MIENTK)

3.16

AMUHBL. AMUHBI KaK OPraHUYeCKHE OCHOBAHHUS: PEaKLUH C BOIOW, KUCIOTaMH, PEaKiys TOpeHusl. AHWIMH Kak
IpEICTaBUTEIb ApPOMATHYECKUX aMUHOB. XHMUYECKHE CBOICTBA aHWJIMHA: B3aUMOACHCTBUE C KHUCIIOTaMH,
OpoMHOM BoOnOW, oOkucieHue. [lodydyeHHMe aMHHOB aJKWIMPOBAHHEM aMMHMaka M BOCCTaHOBJICHHEM
HUTPONPOU3BOJHBIX YTIIEBOJOPOIOB

3.17

AMMHOKUCIIOTBI U O€JKH. AMMHOKHCIOTHI Kak aMmQoOTepHble oOpraHuveckue coeanHeHusi. OCHOBHbIE
AMHHOKHUCIIOTHI, 00Opasyromme Oenkn. XUMHUYECKHe CBOMCTBA OEIKOB: THAPONIN3, JIEHATypallus, KadeCTBEHHbIE
(uUBETHBIE) peakiy Ha OEIIKH

3.18

CrpoeHre U CTPYKTypa MOJIMMEpPOB. 3aBHCHUMOCTh CBOICTB MOJIMMEPOB OT CTpoeHHsi Mojekyl. OCHOBHbIC
CIOCcOOBl TMONYYEHHs] BHICOKOMOJICKYJISIDHBIX COENUHEHUH: pEeaKluHM TMOJMMEPU3alMi M IOJHKOHIICHCAIINH.
Knaccudukarms BoIOKoH

3.19

###Part# I nenTndrKanus  OpraHUYECKMX  COEAMHEHWH. PemieHne  SKCIEpUMEHTANTBHBIX  33Jad  Ha
paciio3HaBaHUE OPraHMYECKUX BEIECTB

3.20

I'enetnaeckas cBsI3b MEXAY KiIacCaMU OPraHNMYICCKUX COCTUHECHUI

XUMUS ¥ )KU3Hb

4.1

XuMmus B TOBCeOHEBHOH >km3HU. llpaBmima Oe3omacHOW pabOTHl C €OKAMH, TOPIOYMMH ¥ TOKCHYHBIMH
BEIIIECTBAMH, CPEICTBAMH OBITOBOH XMMHUH

4.2

XuMus ¥ 300pOBbe. XUMHS B MEAULIMHE. XUMHS U CEIIbCKOE XO35MCTBO. XHUMUS B MPOMBIIUIEHHOCTH. XUMUS U
SHEpreTHKa: TMPHUPOAHBIA M TOMYTHBIM HE(TIHOM Ta3bl, MX COCTaB M wucrnomb3oBaHue. CoctaB HepTH U €
repepaboTKa (IPUPOIHBIE HCTOYHUKH YIIIEBOIOPOIIOB)

4.3

XuMUs ¥ SKONOrusl. XUMHYECKOoe 3arps3HeHHe OKpYKaIomed cpeasl U ero mocnenctsus. Oxpana ruapocepsl,
MOYBE, atMocdepbl, (GIOpHl U (ayHBl OT XHMHYECKOro 3arps3HeHus. [Ipobirema OTXOMOB W IMMOOOYHBIX
MPOAYKTOB. AJIbTEPHATUBHBIC HCTOYHUKH YHEPTUH

4.4

O6IIII/I€ OpeACTaBJICHUSA O IMPOMBIIICHHBIX criocobdax MOJYYCHUSA XUMHUYCCKUX BCLICCTB (Ha npumepe
OpoOn3BOACTBA aMMMAKA, CCpHOﬁ KI/ICJ'IOTBI). ‘-I'e'pHaﬂ U [OBCTHass MCTAJUTyprus. CTek0 ¥ CHJIMKATHAS
MPOMBIIUICHHOCTbD. HpOMBIIIIJ'IeHHaH OpraHnvcCcKas XuMus. Cprbé JJIsL Opl"aHPI‘IeCKOfI MIPOMBIIIJICHHOCTHU

#i#H#Par####Tunsl pacuETHRIX 33124




###HPar#H#PacuéTel Macchl BemecTBa WJIM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIN

> 00BEMY OIHOTO M3 YYAaCTBYIOIINX B PEAKIIMH BEIIECTB

52 ###Par#H#Pacuérsl TeroBoro sddekra peakimn

5.3 ###HPar###PacuéTpl 00BEMHBIX OTHOIIEHHH ra30B IPH XUMUUECKUX PEAKIHIX

54 ###Par###Paca€rer Maccel (00bEMa, KOTHMUECTBA BEIECTBA) MPOIYKTOB PEAKITNH, €CIIA OTHO U3 BEIICCTB JTAaHO B
n30BITKE (MMECT MMPUMECH)

5.5 ###HPar###PacuéTsl MaccoBoil mim 00BEMHON JTOTH BBIX0/IA TIPOAYKTA PEAKIMU OT TEOPETHYECKH BO3MOKHOTO

56 ###Par###Pacuére Maccl (O6;béMa, KOITUECTBa Bemecnia) MPOAYKTa Peakilu, €CIu OJHO W3 BEIECTB JaHO B
BHJIE pacTBOpa C onpeeEHHON MaccoBOM J1071eil pacTBOPEHHOIO BEILIECTBA

57 ###Par###Pacu€éTel ¢ UCHOJB30BAaHUEM  TIOHSATUH  «MaccoBas JOJs», «MOJSIpHAs  KOHIICHTpAaIUs,
«pacTBOPUMOCTEY

538 ###HPar#H#HaxoxxieHre MoOJEKyIsipHOH (HOPMYJIBI OPraHMYECKOr'0 BEIIECTBA IO €ro IUIOTHOCTH M MAacCOBBIM

J0JISIM 3JIEMCHTOB, BXOIAIINX B €0 COCTAB, WJIM IO IPOAYKTAM CropaHus
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