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MOSICHUTEJIBHAS 3AITUCKA

PabGouast mporpamma 1o XMMHHM Ha YpPOBHE CpeIHEro oo0mero oOpa3oBaHMs
pa3paborana Ha ocHoBe PDexnepanmbHoro 3akoHa ot 29.12.2012 Ne 273-®@3 «O6
oOpazoBanuu B Poccuiickoit ®enepauun», TpeOoBaHMM K pe3yJbTaTaM OCBOEHUS
¢denepanbHOi  00pa3oBaTeNbHOM MporpaMMel cpeaHero obmero obpazoBanus(POIL
COO), mpexacraBneHHbix B @DenepanbHOM TOCYJapCTBEHHOM  00pa3oBaTeIbHOM
crangapte COO, ¢ yuérom Konnenuuu npenojaBaHus yueOHOTo mpeaMera « XUMHs» B
oOpa3oBaTenbHbIX opranmzanusx Poccuiickoit ®enepanuu, peanu3ylooIUX OCHOBHBIE
oOpa3zoBaTeNnbHbIE MPOrpaMMbl, M OCHOBHBIX TMOJIO)KEHUH «CTpareruu pa3BUTHUS
Bocnutanus B Poccuiickoit ®denepaunn Ha nepuox ao 2025 ronma» (Pacnopsixenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMuUsi Ha ypoOBHE YIIIyOJIEHHOTO M3y4Y€HHUS 3aHUMAeT Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4yHOro oOpazoBanus ywamuxcs 10-11 kmaccoB. M3ydenue mpenmera,
peainzyeMoe B YCIOBHSIX AU(PGEepeHINPOBAHHOTO, TPOGUIBHOIO 00Y4YEeHHUs, MPU3BAHO
obecrieynTh 0011e00pa30BaTENbHYI0 M OOLIEKYJIBTYPHYIO IOATOTOBKY BBIITYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO JUISl alaliTallii UX K OBICTPO MEHSIOLIUMCS YCIOBUSIM KHU3HU B
COLIMYME, a TaKXke Uil MPOJOJDKEHUs OOydyeHMs B OpPraHU3alUsaX NpogecCHOHATBLHOTO
00pa3oBaHMsl, B KOTOPBIX XUMUS SIBIISIETCS OHOM U3 MPHOPUTETHBIX JAUCIUTLTNH.

B mporpaMme 1o XxuMuu HazHadyeHUE IMpeaMeTa «XUMUs» MOIydaeT MOJIPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUU € OcHOBomnosararoummu nonoxenusmu ®I'OC COO o
B3aUMOOOYCIIOBIEHHOCTH LIeJIeH, COJepkKaHUs, Pe3yIbTaToB 00yueHHsI U TpeOOBaHUM K
YPOBHIO MOATOTOBKH BBITYCKHUKOB. CBUIETENBCTBOM TOMY SIBISIOTCS CIIEAYIOLIUE
BBINOJIHSAEMbIE TIPOTPAMMOM 10 XUMUHU (PYHKLIHU:

* uHpOPMALMOHHO-METOJUYECKAs,  peaju3anusi  KOTopoil  oOecriednBaeT
MOJIyYeHHE NPEACTaBICHUS O LEJIsAX, COJIepKaHUH, 001ell cTparerun o0y4yeHus,
BOCIIMTAHMS U Pa3BUTUS O0YyYalOUIMXCS CPEACTBAMM IpeIMeTa, U3y4aeMoro B
paMKax KOHKPETHOTrO IpOQuIIs;

® OpraHM3alMOHHO-TJIAaHUpYIOIIas, KOTOpas IpeaycMaTpUBaeT OIpe/leIeHHE:
NPUHIUIOB CTPYKTYPUPOBAHUS U IOCIEA0BATEILHOCTH HM3Y4YeHHs Yy4eOHOro
MaTepuasa, KOJUYECTBEHHbBIX U KaUeCTBEHHBIX €r0 XapaKTEePUCTHUK; MOAX0A0B K
(GOpMHpOBAHHIO  COJEpXKATEIbHOH  OCHOBBI ~ KOHTPOJII M OLEHKH
o0pa30BaTeNbHbIX TOCTUKEHUN 00yYaroIMUXCsl B paMKaxX UTOIOBOM aTTecTalluu
B (hopMe €JMHOT0 roCy1apCTBEHHOI0 IK3aMeHa M0 XUMHUHU.

[Iporpamma 11 yriayOnE€HHOTO U3y4YEHUS XUMHHU:

® YCTaHaBIMBAeT WMHBAPHAHTHOE IPEIMETHOE COJepKaHue, 00sS3aTeNIbHOE JUIs
M3YYEHHUs B paMKax OTAENIbHBIX poduieil, mpeaycMaTpruBaeT pacrnpeaeacHue u
CTPYKTYpUpPOBAaHHE €ro IO KJaccaM, OCHOBHBIM  COJIE€pKaTeIbHbIM
JTUHUSAM/pa3ieniaM Kypca;

® 1aéT NMpUMEpPHOE paclpelesieHue y4eOHOro BpPEMEHH, PEKOMEHIYEeMOro Jyis
W3yYEHUS OT/EIBHBIX TEM;

® [peajaraeT MPUMEPHYIO MOCIEI0BATEIBHOCTh U3YUYEHHUSI yUeOHOro marepuasia
C Y4ETOM JIOTUKU MOCTPOSHHS Kypca, BHYTPUIPEAMETHBIX M MEKIPEIMETHBIX
CBSI3CH;

® 7aéT METOAMYECKYI0 MHTEpIPETalrIo LeJe U 3a7ay U3yuyeHus npeaMera Ha
yriIyONEéHHOM ypOBHE C YYETOM COBPEMEHHBIX IPHOPUTETOB B CHUCTEME
cpeaHero  oOmiero  o0Opa3oBaHMs,  COJACPXKATEIbHOH  XapaKTEPUCTHKHU
IUTAHUPYEMBIX pe3yJIbTaTOB OCBOEHUSI OCHOBHOM 00pa30BaTENIbHON MPOrpaMMbl
cpenHero  obOmero  oOpa3oBaHUsT  (JIMYHOCTHBIX,  METANpPEIMETHBIX,



NPEIMETHBIX), a TaKXkKe C Yy4€TOM OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHBIX
JEHUCTBUN 00YUaIOIIErocs 0 OCBOCHUIO COACPIKAHUS MPEIMETA.

[To BceM Ha3BaHHBIM MO3MLMSAM B MporpamMMe IO XHUMHU THPeayCMOTpEHa
MIPEEeMCTBEHHOCTh C 00y4YeHHEM XMMUHU Ha YPOBHE OCHOBHOI'O oOIIero oopa3oBaHus. 3a
npefenaMl  YCTaHOBJIEHHOW MpPOrpaMMoOil MO XMMHUHM 00s3aTeNbHOW (MHBapHAHTHOM)
COCTaBJISIIOLICH co/ep)KaHUs Y4YeOHOro mnpeaMmera «XUMHUsS» OCTAETCs BO3MOXKHOCTD
BbIOOpa €ro BapHaTHUBHOM COCTAaBIAIOLICH, KOTOpas JOJDKHA OIpPENeNsThCs B
COOTBETCTBHUH C HANPABJICHUEM KOHKPETHOTO POt 00ydeHHs.

B cootBerctBUM ¢ KoHUenTyanbHbIMU nosoxkeHusIMU PI'OC COO o Ha3HaueHUU
MpeaAMETOB 0a30BOTO M YIiyOJIEHHOTO ypoBHEW B cucteme AuddepeHIInpoOBaHHOTO
o0y4yeHMs Ha YpPOBHE CpeJHero oOIero odopa3oBaHUs XUMHs HAa YPOBHE YIIyOJEHHOTO
M3Y4YEeHUs] HaIpaBJIeH Ha pealu3alfi0 MPEEeMCTBEHHOCTH C TMOCIEAYIOUIMM 3TaroM
MOJYyYeHUsI XUMUYECKOT0 00pa30oBaHUs B paMKax M3y4EHHUS CIIELHUAIbHBIX €CTECTBEHHO-
HAayYHBIX ¥ XUMHYECKMX JUCIHMIUIMH B By3aX H OpraHU3alUsIX CpEIHEro
npodecCHOHATBLHOrO 00pa3oBaHuA. B 3Toil cBA3M u3yueHHe NpeaMeTa «XUMHsD)
OPHEHTUPOBAHO TPEUMYIIECTBEHHO Ha pAacCUIMpEHHE W YIIyOJIeHHWE TEOPEeTHUECKOW M
NPAaKTUYECKOM TOATOTOBKM OOYyYarolluXcs, BbIOPABIIMX ONpPENeNEHHBIA Mpohuiib
O0y4YeHHs, B TOM YHCJIE C TEPCIEKTUBOW MOCICIYIOMETrO IMONyUYeHHUs] XUMHUYECKOTO
o0pa3oBaHMsl B OpraHu3auusax npogdeccruoHaibHoro obpasoBanus. Hapsny ¢ stum, B
ceete TpeboBanuit ®I'OC COO k miuaHUpyeMbIM pe3ysbTaTaM OCBOEHHMsI (erepaibHON
o0pa3oBaTeNbHON MPOrpaMMbl CpelHero oouiero oOpa3oBaHMs H3yueHHE NpeaMera
«XUMUS» OPHEHTUPOBAHO TaK)KE€ Ha PENICHWE 3a/a4 BOCIHUTAHHUS W COIMAIBLHOTO
pa3BuUTHs O0ydarolmuxcs, Ha (GOPMHUPOBAHHE y HHUX OOIIEHHTEIUIEKTYyaJIbHBIX YMEHHU,
YMEHUN paludOHAIM3alUA Y4eOHOTrO TpyJda U OOOOMIEHHBIX CIOCOOOB ACSATEIHHOCTH,
MMEIOIINX MEXIUCIMITTIMHAPHBIHN, HaAIIPEeIMETHBIN XapakTep.

CocraBisrolmiuMu - TipeaMeTa «XHUMUS» Ha ypOBHE YIIyOJIEHHOTO HW3yYeHUS
ABIISIOTCS yriTyOnéHHble Kypehl — «Opranndeckast XuMusi» 1 «O011as 1 HeopraHudeckast
xumus»y. [Ipu  ompeneneHUM TOAXOMOB K OTOOpY ¥ CTPYKTYpHOW OpraHH3aluu
COJZIepKaHUSL 3TUX KYypCOB B IpOrpaMMe 0 XUMHMU 332 OCHOBY NPHUHSTHI IOJIOKEHUS
dI'OC COO o paznuuusax 6a30Boro U yriay0nEHHOTO YPOBHEH U3yUEHHUsI IPEAMETA.

OcHoBy cozaepxaHusi KypcoB «OpraHuueckas xumus» ©u  «OOmas u
HEOpraHMYeCcKasi XUMUS» COCTABISIET COBOKYITHOCTh MPEIMETHBIX 3HAHWWA W YMEHHIA,
OTHOCALIMXCS K 0a30BOMY YpPOBHIO M3y4Y€HUS INpeaMeTa. JTa CUCTeMa 3HaHUN MoIydaeT
ONpeleNIEHHOE TEOpPeTHYECKOe JOIOJIHEHUE, TIO03BOJISIONIEE OCO3HAHHO OCBOUTH
CylIeCTBEHHO OonbInii 00bEM (hakToNOrMUYeckoro Martepuana. Tak, Ha yriyOJaéHHOM
YpOBHE H3YYEHHs mpeamera oOecriedeHa BO3MOXKHOCTh 3HAYHTEIHHOTO YBEITHUYCHHS
00bEéMa 3HAHMM O XMMHYECKUX 3JIE€MEHTaX M CBOMCTBaX HMX COEJMHEHUI Ha OCHOBE
pacimpeHus ¥ yriryOJeHHs IPEICTaBICHUH O CTPOSHUH BEIECTBA, XUMHYECKON CBS3H H
3aKOHOMEPHOCTSX MPOTEKAaHUs peaKkIii, pacCMaTpUBAEMbIX C TOUKH 3pEHHS] XUMHUUYECKON
KUHETHKH W TepMOIUHAMUKH. M3ydeHwe mepuommueckoro 3axoHa W Ilepuoamueckoit
CHCTEMbl XUMHUECKUX 3JIEMEHTOB 0a3MpyeTcsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX
MPEJCTABICHUAX O CTPOSHHHM aTOMa. XMUMHUECKasl CBSI3b OOBSACHSCTCS C TOYKH 3PECHUS
HHEPreTUYECKUX H3MEHEHHH mpu e€ oOpa3oBaHMU M pa3pylIEHUH, a TAKKE C TOUYKU
3peHHs MEXaHHW3MOB e€¢ oOpa3oBaHus. l3yueHwe THNOB peakmuid IOMOJTHIETCS
(dbopMHpOBaHHEM MPECTABICHUNA 00 3JIEKTPOXMMHUYECKUX Ipolieccax M 3JIEKTPOJIU3e
pacIjiaBOB M PacTBOPOB BEIIECTB. B Kypce OpraHMYEcKOd XUMHH MPH PACCMOTPEHHUH
PEaKIMOHHON CHOCOOHOCTH COEAMHEHHMH yzensercs oco0oe BHHUMaHME BOIpocaM 00
AIIEKTPOHHBIX A(PQeKTax, 0 B3aUMHOM BIIMSHUU aTOMOB B MOJIEKYyJaX M MeXaHH3Max
peaKkui.

Ocoboe 3HaueHHEe MMEET TO, YTO Ha COAEp)KaHHUE KYpPCOB XMMHHU YTIIyOJIEHHOTO
YPOBHsSI M3y4YeHMs [yl KJIACCOB ONpeAenaéHHOro mnpoduius (r1aBHbBIM 00pa3oM Ha HUX



CTPYKTYpY U XapakTep JOMOJHEHUN K 0OIIel cucTeMe mpeIMETHBIX 3HAHUN) OKa3bIBAIOT
BIIMSIHUE CMEXKHBIE TIPEeAMETHl. Tak, HampuMmep, B COJEpKaHUHU TpeaMeTa sl KIacCOB
XUMHKO-(pu3ndeckoro mpoduis Oonplioe 3HaYeHHE OYIyT UMETh DIEMEHTHl yueOHOTo
Marepuana mno oomeit xumun. [Ipu u3ydeHnn npeameTa B TaHHOM CIIydae akIEeHT OyaeT
clenaH Ha OOIIHOCTh METOJOB TMO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHH U B
¢u3nKe: aTOMHO-MOJIEKYJIsIpHas Teopusi (MOJEKyJspHas Teopus B (HU3UKE), 3aKOHbBI
COXpaHEHUsI MacChl U PHEPTUH, 3aKOHBI TEPMOAMHAMUKH, SJIEKTPOJIN3a, IPEACTABICHUS O
CTPOCHUH BEIIECTB H JIPYTOE.

B To e BpeMs B coliepKaHUU TpeaMeTa Ui KIACCOB XUMHKO-OMOIOTHYECKOTO
npoduitst OONBIINKA yACTbHBIA BeC OyJIeT MMETh OpraHudYeckas Xumus. B aTtom ciyuae
MPEIOCTABIIAECTCS BO3MOXKHOCTH JJIs1 60siee 00CTOSITENFHOTO PACCMOTPEHHUS XUMUYECKOM
OpraHu3alMK KIETKH KaK OWOJOTWYECKOW CHCTEMBI, B COCTaB KOTOPOH BXOJAT, K
npuMepy, TaKhe CTPYKTYpHbIE KOMIIOHEHTHI, KakK JUIUAbI, O€NKU, YTICBOJIBI,
HYKJIEMHOBBIE KHCIOTBI H JApyrue. [lpm 3TOM 3HaHHA O COCTaBeé M CBOMCTBax
MPEACTABUTENECH OCHOBHBIX KJIACCOB OPraHMYECKUX BEUIECTB CIIyXKaT OCHOBOM st
M3Y4YEeHUs CYIIHOCTHU MPOIIECCOB (POTOCHHTE3, TbIXaHUSI, MUIIEBAPEHUS.

B mmane ¢opMupoBaHHMS ~OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIlIEeHAayYHBIX METOJOB IO3HAHMSI W OIbITA MPAKTHUYECKOTO TMPUMEHEHUS HAyYHBIX
3HaHUW U3y4YeHHE TpeaMeTa «XUMHUS» Ha YrayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXITPEAMETHBIX CBS3AX C YUYCOHBIMH MPEIMETaMH, BXOIAIIMMU B COCTAB MPEAMETHBIX
obnacreli «EcTecTBeHHO-HAyuyHBIE NpEeIMEThI», «Marematuka W HMHPOpPMATHKA» U
«PyCCKUl I3BIK U JTUTEPATYPA».

[Tpu u3yuenuu yueOHOro npeaMera « XuMus» Ha yriyOn€HHOM ypOBHE TakkKe, Kak
Ha ypOBHE OCHOBHOTO U CpeAHero odiiero oopa3oBaHus (Ha 0a30BOM ypOBHE), 3aauei
MEPBOCTENEHHONW 3HAYMMOCTH SBISETCS (POPMHUPOBAHHUE OCHOB HAYKH XHMHH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUYECKOW JIEATEIbHOCTH YeJIOBeKa |
OJTHOTO W3 KOMIIOHEHTOB MHPOBOW KyNbTypbl. PemieHue 3Toii 3amaun Ha yriayOiaéHHOM
YPOBHE M3yYCHHUS MpeIMeTa MPeAToiaracT peaau3aluio TaKuX Iee, Kak:

* (opMupoBaHHME TPEACTAaBICHHUI: O MaTepuaibHOM EIUHCTBE MM,
3aKOHOMEPHOCTSIX U TI03HABAEMOCTH SIBJICHUW MPHUPOIBI, O MECTe XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAyIllel poiu B 00ecreuyeHuH yCTONYMBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOJIEM SKOJIOTHUECKOM, SHEPTeTHUECKOM
U TuIeBoi 0e30MacHOCTH, B Pa3BUTUM MEIUIUHBL, CO3JaHHHM HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB HDHEPrUH, B OOECIEUEHHUU PAIMOHAIBHOTO
MIPUPOIONIONB30BaHUS, B (JOPMUPOBAHUU MHPOBO33PEHHS U OOIIEH KyIbTYpHI
YEeJIOBeKa, a TaKKe OHKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
310pPOBBIO U IPUPOIHON CpeLE;

® OCBOEHHE CHCTEMBI 3HAHUH, JEKAUMX B OCHOBE XHMHYECKOW COCTABJISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa: GyHIaMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUM XHMMHH, COBPEMEHHBIX IIPEACTABICHUM O CTPOCHUM BEIECTBA HA
pPa3HbIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJISPHOM, O
TEPMOJAMHAMUYECKUX W  KHHETHYECKUX  3aKOHOMEPHOCTAX  IMPOTEKAHUSA
XUMHUYECKUX PEAKIMil, 0 XMMUYECKOM PAaBHOBECHM, PACTBOPAX U JIUCIEPCHBIX
CUCTEeMaXx, 00 OOIIHUX HAYYHBIX MPUHITUIIAX XUMHYECKOTO MIPOU3BOICTBA;

* (dopMmupoBaHHE Y 00YYAIOIIMXCS OCO3HAHHOTO MOHUMAaHHs BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMUYECKUX 3HAHUU ISl OOBSICHEHUS KIIFOUEBBIX MACH U mpoliem
COBPEMEHHOM XHMHH, [N OOBSICHEHHS U TMPOTHO3UPOBAHUS SBJICHHIA,
MMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOY; TPAMOTHOTO PEIICHUs MpoOIieM,
CBA3AHHBIX C XHMMHEH, MPOTHO3MPOBAHUS, AHAJIU3a U OLEHKU C MO3ULUU
9KOJIOTMYECKON O€30IacHOCTH IMOCIJIEACTBUI OBITOBOM M IPOU3BOJICTBEHHOM



NEeSITENIbHOCTH  YEJNOBEKa, CBSI3aHHOW C XUMHYECKHM IPOHU3BOJICTBOM,
WCTIOJIB30BaHUEM U TIEpepa0dOTKOM BEIIECTB;
® yrayOJieHHe MPeICTaBICHU O HayUYHBIX METO/IaX TIO3HAHUS, HEOOXOIUMBIX IS
MPHOOPETEHUS YMECHHIA OPHEHTHPOBATHCS B MHpE BEIICCTB M OOBSICHCHHS
XUMHUYECKUX SIBJICHHM, WMEIOIUX MECTO B TMPHUPOJE, B MPAKTUIECKOM
JESATSIILHOCTH U TTOBCETHEBHOM JKH3HH.
B muiane peanuzanuu mepBOOUYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAOMIMX (DYHKIUN
LEJIOCTHOW CHCTEMBbI CpelHero ooOmero o0pa3oBaHHA TNpU M3YUYEHUHM MpeaMeTa
«XuMHus» Ha yrayOIEHHOM YPOBHE OCOOYIO aKTyallbHOCTh MPUOOPETAIOT TaKUe IeNd U
3aJauu, KaK:
® BOCHHUTaHHE YOKIAEHHOCTH B TIO3HABAEMOCTH SIBICHUH MPUPOIBI, YBAKEHHUS K
MpoIeccy TBOPUYECTBA B 00IACTH TEOPETUICCKUAX M TPUKIIAIHBIX MCCIICIOBAHUN
B XUMHUH, (OPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BHUTHS HAYKH;
® pa3BUTHE MOTHBAIlMKM K OOyYeHHUI0O H TIO3HAHHWIO, CHOCOOHOCTEH K
CaMOKOHTPOJIIO W CAMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX
LICHHOCTEI;
® pa3BUTHC ITO3HABATEIBHBIX HWHTEPECOB, WHTCIUICKTYAJbHBIX M TBOPYCCKUX
ciocoOHOocTe  oOyuarommxcs, (OpMUpOBaHME Yy HHUX CO3HATEIbHOTO
OTHOIIICHHS K CAaMOOOPa30BaHHIO M HEIIPEPHIBHOMY 00Pa30BaHHUIO KaK YCIOBHIO
YCIICIIHOM npodeccuoHaNbHOMI u OOILIECTBEHHOW  JI€ATEIbHOCTH,
OTBETCTBEHHOT'O OTHOIICHHUSI K CBOEMY 3/I0pPOBBIO M MOTPEOHOCTH B 3J0POBOM
o0pase KU3HH,
¢ (dopMHpPOBaHME YMCHHW ¥ HABBIKOB PAa3yMHOTO IPUPOJIOIOIH30BAHHS,
pa3BUTHE DKOJIOTUYECKOW KyIbTYphl, MPUOOpPETEHHE OmbITa OOIIECTBEHHO-
MOJE€3HON DKOIOTHUYSCKOMN IeITeIILHOCTH.
OO11ee yncno 4YacoB, MPEAYCMOTPEHHBIX 711 U3YUYCHHUSI XUMHUH Ha YTIyOJIeHHOM ypOBHE
cpennero obiero odpa3zoBanus, cocrasiser 204 gacos: B 10 kitacce — 102 vaca (3 ygaca
B Hezento), B 11 kimacce — 102 vaca (3 yaca B Hefento).

COJAEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHNYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHU4YeCKOl XUMHH.

[Ipenmer u 3HauEHHE OPraHUYECKOW XUMHHM, IPEJCTaBICHHE O MHOr00Opa3zuu
OpraHNYeCKUX COCTUHECHUH.

DJIEKTPOHHOE CTPOCHHE aTOMa yTiepojia: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOXXHOCTM aroma yriepoja. XHMHYECKas CBA3b B OPraHUYECKUX
coeauHeHUsAX. Tumel ruOpUIM3alMM aTOMHBIX opOuTaneil yriaepoaa. MexaHHU3MBbI
oOpa3oBaHMsl KOBQJICHTHOM CBsI3M (OOMEHHBIM M JIOHOPHO-aKLENTOPHBIH). Turmsl
NEepeKpBhIBAHUS aTOMHBIX OpOuTaleil, 6- U m-cBsa3u. OauMHapHas, JBOWHAs M TpOMHas
cBs3b. CrocoObl pa3pbiBa CBsi3ed B MOJIEKyJlaX OpraHnyeckux BemiecTB. [loHsTHe O
CBOOOJTHOM pajivKale, HyKJIeopuie 1 3JIeKTpoue.

Teopust cTpoeHns opraHudeckux coeauHeHuil A.M. bytnepoBa m coBpeMeHHBIE
IIPEJICTABICHUSI O CTPYKTypE€ MOJIEKYJ. 3HAauy€HHE TEOPUU CTPOEHUS OPraHUYECKUX
coenquHeHU. MonekynspHele U CTpYKTypHble (Qopmyibl. CTpyKTypHble (opMyIbl
pa3IMYHBIX BUJIOB: pa3BEpHYyTasl, COKpalllEHHas, ckeieTHasd. M3omepus. Buasl nsomepun:



CTPYKTYpHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(P(PEKTh B MOJIEKYIaX OpraHUYECKHX
COE€TUHEHUH (MHAYKTUBHBINA U ME30MEPHBIN AP (EKTHI).

[IpencraBnenne o Kiaccu(UKaUMU OpraHMYeckux BemecTB. [loHartue o
¢byHkuuoHanbHOW rpynmne. l'omornorus. I'omonormdeckue psnel. Cucrematuyeckas
HOMeHKJaTtypa oprannyeckux coeauHeHnit (IUPAC) wu  TpuBManpHbIE Ha3BaHUs
OT/ICJIbHBIX MPEJICTABUTEIIECH.

OcobeHHOCTH ¥ KJIacCUpUKAIMS OpraHuyeckux peakuuid. OKHCITUTETHHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKONH XUMHUHU.

OKCIIEpUMEHTAJIBHBIE  METOJbl H3Y4YEHMsl BEUIECTB M HUX IPEBPALICHMMN:
O3HaKOMJIEHHE C Oo0pa3llaMM OpraHMYeCKHX BEIIeCTB M MaTepuajaMH Ha UX OCHOBE,
OIBITBI 10 TMPEBPAIICHUIO OPraHMYECKUX BELIECTB NpU HAarpeBaHuu (IUIaBICHHE,
oOyTiMBaHUE U FOPEHHE), KOHCTPYHUPOBAHUE MOJIENIEH MOJIEKYJI OpraHUYECKHUX BEIIECTB.

Yraesoaoponsl.

Ankanpl. ['omomormueckuii psn ajkaHoB, oOmas (opmyiia, HOMEHKIaTypa M
M30MepHs. DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN AaJKaHOB, Sp°-
ruOpuan3anys aTOMHbIX opOuTanei yriaeposaa, 6-cBsizb. @U3NYECKUE CBOMCTBA aIKAHOB.

XHWMHYECKUE CBOMICTBA  QJKAHOB: pEaKkUUMU 3aMELIEHUs, HM30MEpU3ALNH,
JeruIpUpoBaHusl, LMKIM3AMKM, MHUPOJU3a, KpeKuHra, ropenus. llpencraBienue o
MEXAaHU3ME peaKlUii PaIuKaJIbHOIO 3aMEILEHNUS.

Haxoxnenue B npupojie. CriocoObl OMyUeHUs: U MPUMEHEHHUE aJIKaHOB.

[Muknoankanel. OOwmwas ¢opmyna, HOMeHKIatypa M uzomepuss. OcobeHHOCTH
CTPOCHMSI U XUMHUYECKHUX CBOMCTB MasbIX (LMKJIONPONAH, HUKIOOYyTaH) M OOBIYHBIX
(UMKIIOTIEHTAH, LMKIOreKcaH) IUKIoankaHoB. CrocoObl MONyuyeHHs: W MPUMEHEHUe
LAKJIOAJKAHOB.

Anxensl. ['omosiornueckuid psii ajkeHoB, olmas ¢opMyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ] aJKEHOB, SP>-THOpHMAM3AlNs
aTOMHBIX opOuTaneil yriepoaa, 6- U m-cBsi3U. CTpyKTypHas UM reomerpuueckas (IHc-
TpaHc-) u3omepus. OU3MYECKHE CBONCTBA AJIKEHOB. XHWMUYECKHE CBOMCTBA: PEAKIIUU
IIPUCOEANHEHHNS, 3aMEIIECHUSI B O-TIOJOXKEHUE NPHU JBOWHOM CBS3H, MOJIMMEPU3ALUN U
okucienus. IIpaBuio MapkoBHHKOBaA. KauecTBeHHBbIE peakUuu Ha JIBOWHYIO CBSA3b.
CrniocoOblI 1osTyyeHHsl 1 MPUMEHEHUE aJIKEHOB.

Anxanuensl. Knaccudukanms ankaaueHoB (CONpsDKEHHBIE, HM30JIMPOBAHHBIC,
Kymynupoganuvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHHs M XHUMHYECKHX CBOWCTB
CONpsKEHHBIX AMEHOB, 1,2- u 1,4-npucoenunenue. [lonmuMepusanus conpspKEHHBIX
JueHoB. CriocoObl NOTy4YeHUs U IPUMEHEHHE alKaIueHOB.

Ankunbl. ['omomornueckuil psii ajdkWHOB, oOmmas (opmylia, HOMEHKJIATypa H
U30MEpHs. OJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl aJKHUHOB, Sp-
ruOpuan3ays aTOMHBIX opOuTaneit yriepoxa. @Du3MUECKHME CBOWCTBA aJKWHOB.
XHWMHUYECKHE CBOWCTBA: PEAKUUM IPUCOCAUHEHMS, JUMEPHU3ALMM U TPUMEpHU3aLuH,
OoKkucJIeHUsl. KHCIIOTHBIE CBOWCTBAa QJIKWHOB, HWMEIOIIUX KOHIIEBYIO TPONHYIO CBS3b.
KayecTBeHHBIE peakiMM Ha TpPOWHYIO CBA3b. CHOCOOBI MOJNyYyeHHs U HPUMEHEHHE
AJIKHOB.

ApomaThyeckue yrieBoaopoabl (apeHsl). ['omonoruueckuil psa apeHos, oOluas
dopmyrna, HOMEHKJIATypa ¥ H30MEpHsA. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE
MoJIeKyJIbl OeH3ona. dusnyeckre CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBa O€H30ja U
€ro TOMOJIOTOB: pEaKIMM 3aMelIeHUs B OEH30JIbHOM KOJbIE U YIJIEBOJOPOAHOM
pajnukaie, peakuu IpUCOeIUHEHUs, OKHCIeHHe romosoros 6ensona. [Ipencrasnenue 06
OPUEHTHUPYIOIIEM JEWCTBUM 3aMECTUTENCl B OEH30JIbHOM KOJbLE Ha MpUMeEpe
AIKUIIBHBIX PAJMKANIOB, KapOOKCUIBHOM, TI'MIPOKCHJIBHOW, aMHUHO- W HUTPOTPYIIIHI,
aToMOB TranoreHoB. OCOOEHHOCTHM XHMMHUYECKUX CBOWCTB crtupona. [lonumepusanus
crupoia. CriocoObl MosTyuyeHust U NPUMEHEHNEe apOMaTHYECKUX YTIIeBOJOPOIOB.



[Tpuponusiii ra3. IlomytHele HedTsHbIe ra3pl. HedTh M e€ mnpoucxoxiaeHue.
KameHHbI1 yroiap u mnpoaykTel ero mnepepadbotku. CrocoObl mnepepaboTku HedTH:
NEeperoHKa, KPeKUHT (TepPMUYECKHUA, KaTaIuTHUeCcKuil), pudopmunr, nuponus. [IpoaykTs
nepepaboTku He(TH, UX IPUMEHEHUE B IPOMBILUIEHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEXAY PA3IMYHBIMU KJIACCAMM YIJIEBOJOPOIOB.

DJEeKTPOHHOE  CTPOEHHE  TaJIOTeHIIPOU3BOJHBIX  YIVIEBOAOPOJOB.  Peakuuu
3aMEIIEHUS TaJIOT€HA Ha TUAPOKCOTPYIITY, HUTPOTPYIITYy, [IMAHOIPYILY, aMUHOTPYIIITY.
JlelicTBME Ha TrajJOreHIPOM3BOJHBIE BOJHOTO M CIMPTOBOTO pacTBOpa MIEIOYH.
B3aumoneicTBue  IUrajJoreHaJlkaHoB ¢ MarHueM W OMHKOM. llomatme o
METaJIO0PraHUYEeCKIX COETMHEHUSIX. Hcnonb3oBanue raJIOreHIIPOU3BOIHBIX
YTJIEBOIOPOIOB B OBITY, TEXHUKE M [TPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOJIbI M3YYEHMsI BELECTB U UX MPEBPALICHUI: H3ydeHHE
($u3MUeCKUX CBOMCTB YIJIEBOJOPONOB (PAaCTBOPUMOCTh), KAUECTBEHHBIX pEaKLUi
YIJIEBOIOPOAOB PA3IMYHBIX KJaccoB (oOeciBeurBaHME OpPOMHON WM HOJIHOM BOJBI,
pacTBopa NepMaHraHaTa Kajlius, B3aUMOACHCTBHE alETHJIEHA C aMMHA4YHbIM PacTBOPOM
okcuaa cepedpa(l)), kauecTBeHHOE OOHAPYKEHHUE YTIAEPOa U BOAOPOIa B OPTaHUIECKUX
BELIECTBAX, IIOJYyYEHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB, 03HAKOMJIEHUE C KOJUIEKIIUAMHU
«Hedtp» n «VYromp», ¢ obpazliamMu MmjiacTMacc, KayuyyKOB U PE3WHBI, MOJEIMPOBAHUE
MOJIEKYJ1 YIJIEBOJAOPOJOB U IaJION€HIIPON3BOJHBIX YIVIEBOAOPOIOB.

Kucaopoacoaep:xamue oprannyeckne coeANHeHUsl.

[TpenenvHble 01HOATOMHBIE cIUPTHL. CTpOeHHE MOJIEKYJ (Ha MpUMepe MeTaHoJa U
sTa”oia). l'omonormueckuit psa, oOmas ¢opmyna, u3oMepus, HOMEHKIaTypa H
kinaccupukanus. duznyeckue CBOMCTBA  MPENENbHBIX  OJHOATOMHBIX  CHHUPTOB.
Bonopoansie cBsI3M MEXIYy MOJIEKYJIAMU CHUPTOB. XHUMHYECKHE CBOMCTBA: PEAKLIMH
3aMEIIEHUs, JETUApaTaluy, OKUCIIEHHs, B3aUMOJEHCTBUE C OPraHUYECKUMHU H
HEOpraHMYecKUMu Kucioramu. KauecTBeHHas peakuus Ha OJHOATOMHBIE CIUPTBHI.
JleiictBue 5sTaHONIa M METaHONAa Ha oOpraHu3M desnoBeka. CrocoObl MOJydyeHUs U
IIPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

ITpoctbie 3¢upbl, HOoMeHKIaTypa U u3oMmepus. OcoOeHHOCTH (QU3MUYECKUX U
XUMHYECKHUX CBOMCTB.

MHoOroaromMHele CHUPTBl — OTWIEHIVIMKOIb M INIHLEepUH. Pusnueckue u
XUMHUYECKHE CBOMCTBA: pPEAKIMM 3aMEIIEHHUs, B3aUMOJIEHCTBHE C OpraHUYECKUMH H
HEOPraHMYECKUMHU KHCJIOTaMH, KadeCTBEHHas peakiis Ha MHOTOaTOMHBIE CIIUPTHI.
[IpencraBnenne o0 MexaHH3ME peakIuid HyKIeo(WIbHOTO 3amenieHus. [leiicTBue Ha
opranusM uenoBeka. CriocoObl NOTy4YeHUsI U IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHHE MOJIEKYITBI, B3aMMHOE BIMSHHE THAPOKCOTPYTITBI U OEH30IbHOTO
anpa. ®dusnueckue cpoiictBa (eHonma. OcoOEHHOCTH XUMHMYECKHMX CBOWMCTB (heHoIa.
KagectBennsie peakumu Ha Qenon. Tokcmunocts (enonma. CrocoObl MONy4YSHHS W
npuMeHeHue penona. GenonpopmanbaeruaHas cMoa.

KapOoHuibHblE COEIMHEHMS] — albAETUABbl M KETOHBL. DJEKTPOHHOE CTPOEHUE
KapOOHMJIBHOM rpynmbl. ['oMosoruueckue psiibl albAETHIOB M KETOHOB, oOOIIas
dopmyrna, nzomMepusi 1 HOMEHKJIATypa. PHU3MUECKUE CBOWCTBA aJbJCTHIOB M KETOHOB.
XUMHUUECKUEe CBOWCTBA aJIbJETUAOB M KETOHOB: peaklUuu npucoequHeHus. OKucieHue
aJIbJIETUJI0B, KAUECTBEHHbIE peakluu Ha anbJeru/pl. CriocoObl MoIy4eHNs U NIPUMEHEHNE
aJIbJIETU/I0B U KETOHOB.

OnHOOCHOBHBIE TIpeAeTbHBIE KapOOHOBBIE KHUCIOTH. (OCOOCHHOCTH CTPOCHUS
MOJIEKYJl KapOOHOBBIX KuCJIOT. M3omepuss u HomeHknarypa. dusnyeckue cBoilcTBa
OJIHOOCHOBHBIX IIpE/EIbHBIX KAapOOHOBBIX KHCIOT. BomopoaHble CBSI3U MEXAY
MOJICKYJJaMH KapOOHOBBIX KHCJIOT. XHMHMYECKHE CBOICTBA: KHCIOTHbIE CBOICTBA,
peaknms OSTepuUKAMKM, PEAKIMH C y4YaCTHEM  YIJIEBOJOPOJHOTO  pajauKaa.
OcobeHHOCTH CBOMCTB MypaBbUHOW KHCIOTHL. [loHATHE O MPOM3BOIHBIX KapOOHOBBIX



KHCJIOT — CIOXHBIX 3¢pupax. MHorooOpasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB
HETMPEACIbHBIX W apOMaTUYECKHX KapOOHOBBIX KHCIIOT, JIUKApPOOHOBBIX KHCIOT,
THJIPOKCUKApPOOHOBBIX ~ KUCIOT. [IpeacTtaBuTeny BBICHIMX KApOOHOBBIX  KHCIOT:
CTeapuHOBasi, MaJIbMUTHHOBAs, OJICUHOBAs, JUHOIE8As, TUHOIeH06dsi KUCTOThL. CrocoObl
MOJTyYeHHUs U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxnble 3¢upsl. ['oMomormueckuid psia, oOmas ¢dopmyia, H3OMEpHS U
HOMEHKJIaTypa. Pu3nueckue U XUMHUYECKUE CBOMCTBA: THAPOJIM3 B KUCIION U IIETOYHON
cpene.

Kupsel. Ctpoenue, (usudeckre W XUMHUYECKHE CBOWCTBA KUPOB: THIPOIU3 B
KUCTIOW M 1menouHoil cpene. OcoOEHHOCTH CBOMCTB JKHPOB, COAEpXKAIIUX OCTATKH
HEMpeAeNIbHbIX )KUPHBIX KUCIOT. JKupsbl B mpupo/ie.

MbIIa KaK COIM BBICIINX KapOOHOBBIX KUCJIOT, UX MOOIIEE JCHCTBHE.

OObmas xapaktepucTtuka yriaeBonoB. Kiaccudukamus yrineBomoB (MOHO-, IU- H
nonucaxapuasl).  MoHoOcaxapuubl:  TJIOKo3a,  (PpyKTOo3a, TamakTo3a, pubo3a,
nezokcuprbo3a. @du3uveckre CBOWCTBA W HaXOXkJAeHHWE B mpupoae. DOTOCHHTE3.
XUMHYECKHUE CBOMCTBA TIJIIOKO3bl: PEAKIMM C YYaCTUEM CIHUPTOBBIX U aJbJETUIHON
TpyMI, COUPTOBOE U MOJIOYHOKHUCIIOE OpokeHue. [I[puMeHeHne riiroKo3bl, e€ 3HaUCHHE B
KHU3HEAEITENIbHOCTH opraHu3zMa. Jlucaxapuipl: caxapo3a, ManbTo3a U JaKTO3a.
BoccranaBnuBaroiue u HEBOCCTaHABIMBAIOIIME JUcCaxapuabl. ['Mapoau3 aucaxapujios.
Haxoxnenne B mpupome u mnpumeHeHue. [lommcaxapuubl: Kpaxmani, TJIMKOT€H U
uesuitonosa. CTpoeHrue MakpoOMOJIEKYJI KpaxMalia, MIMKOTeHa U HesUIiono3bl. Pusnueckue
CBOMCTBAa Kpaxmaja M UEUIION03bl. XHMMHUYECKHE CBOWCTBA Kpaxmania: THAPOJIU3,
KaueCTBEHHasi peakuus C HOAOM. XHUMHMUYECKHE CBOMCTBA UEJUIIOJIO3bL: THUAPOIU3,
nosiyueHue 3¢upoB 1esoa03bl. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAaX (BHMCKO3a,
alleTaTHBIN MIENK).

OKCNepUMEHTANbHBIE METOABl HW3Y4YEHHUs BEIIECTB U WX TMPEBPAIICHUN:
PacTBOPUMOCTb PA3JIMYHBIX CIHUPTOB B BOJE, B3aMMOJICHCTBHE 3TaHONA C HATPUEM,
OKHCJIEHHE OTWIOBOTO CIHpPTa B albJerHJ Ha pacKaJ€HHOW MEIHOH MPOBOJIOKE,
OKHCJIEHHUE JTUJIOBOIO CIHUpPTAa JUXPOMATOM Kajausi (BO3MOXKHO HCHOJb30BaHUE
BHUJICOMATEPHAIOB), KA4YeCTBEHHBIE pEaKkuuu Ha ajdbAeruibl (C  THAPOKCHIIOM
nuammuHcepebpa(l) u ruapokcumpom menu(ll)), peakuus raunepuHa ¢ THIPOKCHIOM
meau(Il), xumuueckue cBOICTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJEHCTBHE
pacTBopa Ti0Ko3bl ¢ ruapokcuaom wmenu(ll), B3aumonelcTBHe Kpaxmaia C HOJIOM,
pelieHne SKCIEPUMEHTAIBHBIX 3a1au mo TemaM «Cruptel u (eHons», «KapOoHOBBIE
KUCTOTHI. CII0XKHBIE 2PUPBD».

A3oTcoepkaniue opraHnyecKue coeJuHeHusl.

AMUHBI — OpraHMYecKue TMPOM3BOAHbIE amMuaka. Kiaccudukanus aMUHOB:
anudaTUIeCKue U apoMaTUYECKUE; MEPBUYHBIC, BTOpPUYHBIE U TpeThuHblie. CTpoeHHE
MolleKysd, oOmas GopMmyna, H30Mepus, HOMEHKIaTypa U (QHU3UYECKHEe CBOMCTBA.
XUMHUYECKOEe CBOMCTBA amM(aTUICCKHMX aMHUHOB: OCHOBHBIC CBOWCTBA, aIKHIUPOBAHUE,
B3aUMO/ICHCTBUE NEPBUYHBIX AMUHOB C a30TUCTOM KUCAOTON. CONM aJIKWIAMMOHHSL.

AHWINH — TIPEACTaBUTEIb aMHUHOB apoMaruueckoro psjaa. CTpoeHue aHUIWHA.
B3aumHoe BiMsiHHE Tpynmn aToMOB B Molekyne aHwinHa. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB aHunuHa. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl TOMYyYEeHHS U
npuMeHeHue anudaruyeckux aMuHoB. [lonyueHne aHuaIMHa U3 HUTPOOEH30JIa.

AmunHokucnotel. Homenkinatypa u wu3zomepusi. OTAelbHBbIE TPEACTABUTEIH O-
AMUHOKHUCIIOT: TJIMLMH, anaHuH. Dusmyeckue CBOICTBA aMHHOKHCIOT. XHWMHYECKHE
CBOWCTBAa aMHUHOKHCIOT KakK aMQOTEPHBIX OpPraHUYECKHX COCAMHCHUW, peaKius
MOJIMKOHACHCAIIUY, O0pa3oBaHMe NENTHIHOM cBsi3u. buonorumueckoe 3HayeHHE
aMUHOKUCITOT. CUHTE3 U TUAPOIU3 TIETITHUIOB.



benku kak npupoaHsie noaumepsl. IlepBuunas, BTOpUYHas U TPETUYHASI CTPYKTypa
O0enkoB. XHMMHMUYECKHE CBOWMCTBA OENKOB: THUIPOJIM3, JeHATypalus, KayeCTBEHHbIC
peakimu Ha OeJIKH.

OKClIepUMEHTAIbHbIE  METOJIbI M3Y4YeHMsI BEUIECTB U UX IPEBpAICHMA:
pacTBopeHue O€lKOB B BOJIE, JI€HATypalusi OEJIKOB MPU HArpeBaHUU, IIBETHBIE PEaKIHH
Ha O€JKM, pelIeHHe OJKCHEPUMEHTAlbHBIX 3aJad 10 TeMaM «A30TcoaeprKaliue
OpraHUYECKUE COETUHEHU» U «Pacro3HaBaHNe OPraHMYECKUX COEAMHEHUI».

BbicokomoiiekyasipHbIe COeJUHEHUS.

OCHOBHbBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINU, CPEAHSSI MOJIEKYJIsIpHAsl Macca.
OCHOBHBIE METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHMH — INOJUMEpHU3alus U
MOJINKOHCHCALINS.

[TomumepHsle  marepuanbl.  [lmactmaccsl  (MONMATHICH,  MOJUMIPOINMUIICH,
MOJIMBUHUIXJIOPU, MOJINCTUPOIL, MOJINMETUIIMETAKpUIIaT, MOJINKapOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tin3anus 1 nepepaboTka rmiacTuka.

DnactoMepbl: HaTypajbHbIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaJaHEeHOBBIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HatypanbHble (XJIONOK, LIEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHUE (KaIlPOH U JIaBCaH).

[Tonumepsl crenuanbHOrO HazHauyeHUs (TeQIioH, KeBjap, AIEKTPONPOBOJSAIINE
MOJIMMEpBI, Onopa3ziaraeMble MOJIUMEPHI).

OKCHEepUMEHTAIbHbIE METOJAbl M3Y4YEHHMsS BEIIECTB M UX [PeBpallEHUI:
O3HAaKOMJIEHHE C o00pa3lamMu MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc,
Kay4yKOB, pellleHHue 3KCIEPUMEHTAIbHbIX 331a4 1o TeMe «Pacno3HaBaHMe IlacTMacc U
BOJIOKOHY.

Pacuérnble 3agaun.

Haxoxnenue MosieKkyIsapHON (hOpMyJibl OPraHMYECKOro COEAMHEHHS IO MaCCOBBIM
JIOJIIM JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAaXOXJACHHUE MOJEKYJSIPHOU (OpMYIIbI
OpPraHUYeCcKOro COeIUHEHHUs Mo macce (00BbEMY) MPOAYKTOB CrOpaHUs, MO KOJIUYECTBY
BemecTBa (Macce, OOBEMY) TIPOAYKTOB PEAKIMH W/WIM HUCXOJHBIX  BEIIECTB,
YCTAHOBJIEHHE CTPYKTYPHOH (OpPMYJbl OPraHMYECKOro BEIIeCTBA HAa OCHOBE €ro
XUMHUYECKHUX CBOMCTB WJIM CHOCOOOB IMOJIyYEHHUS, ONPEJEICHUE J10JIM BBIXOJA MPOIYKTa
peaKuuu OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuszanus MEXNpEAMETHBIX CBA3E€M NPU M3YyUYEHUU OpraHndeckod xumuu B 10
KJIacce OCYIIECTBISIETCS Yepe3 HCIOIb30BaHWE KaK OOMIMX eCTeCTBEHHO-HAYYHBIX
MOHSTHM, TaK U INOHATHM, NPUHATBIX B OTIENbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAyYHble MOHATHUS: SIBIEHHE, Hay4HbIM (akT, rumoresa,
TEOpHs, 3aKOH, aHaluM3, CHHTEe3, Kiaccuukanus, HAOMIOACHUE, U3MEpEHHeE,
AKCIEPUMEHT, MOJIENb, MOIECIUPOBAHUE.

®usuka: MaTepusi, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, IHEPTETUYECKUN
YpOBEHb, BEILIECTBO, TeJIO, O0BEM, arperarHoe COCTOSHHE BeLEeCTBa, (hu3nyeckue
BEJIMYMHBI, €AUHUIIBI U3MEPEHMUSI, CKOPOCTh, SHEPT U, Macca.

buonorus:  knmerka,  opraHusM, JKocucTema,  Ouocdepa,  MeTabOIU3M,
HACJIC/ICTBEHHOCTh, ABTOTPO(QHBIH ¥ TeTepOTPOGHBIA THUN TNHTAHHS, OpOKEHHE,
doTocuHTe3, IbIXaHUE, OCJIKH, YIIIEBO/AbI, XKHUPbI, HYKJICHHOBbIE KUCIIOTHI, (DEPMEHTHI.

I'eorpacgusi: mosie3Hble UCKOMAEMBbIE, TOIUIHUBO.

TexHonorys: NUILEBbIE MPOAYKTHI, OCHOBBI PALIMOHAJIBHOIO IUTaHMS, MOIOIIUE
CpEICTBa, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMMUA

TeopeTnyeckue 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX saep. XHUMHUYeCKUM aneMeHT. M3ortombl. Crpoenue
ANIEKTPOHHBIX O00O0JIOYEK aTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTUYECKWE YPOBHU H
NoypoBHU. ATOMHBIe opOuTanu. Kinaccupukamuss XuMUYeCKUX 3JI€eMEHTOB (s-, p-, d-, f-
anemMeHThl). PacmpeneneHue SIEKTPOHOB 10 aTOMHBIM OpOUTAIsIM. JIEKTPOHHBIS
KOH(QUrypaluu aTOMOB 3JIEMEHTOB MEpBOr0O—4eTBEPTOrO IMEPHOAOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHHH, AJIEKTPOHHBIE KOH(Urypamuu HOHOB.
DNEKTPOOTPULATENBHOCTD.

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XMMUYECKUX dnemeHToB [[.M.
MenneneeBa. CBs3b NEpUOANYECKOrO 3aKOHA M lleproanueckoil cuCTEMBI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOHM TeOopueld CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB IO
rpynmnam u nepuogam. 3HaueHue nepuoanyeckoro 3akona /[.1. Menneneesa.

XuMuueckass CBs3b. BuIOpl XMMHUYECKOM CBSI3U: KOBAJIEHTHAs, HWOHHAfi,
MeTaudeckas. MexaHu3Mbl 00pa30BaHUsl KOBAJECHTHOM CBSA3M: OOMEHHBIH U JOHOPHO-
aKLENTOPHBIA. DHEPrus U AnuHa CBsA3U. [IoIsIpHOCTD, HaNIPaBIEHHOCTh U HACBILIAEMOCTh
KOBWICHTHOM cCBs3u. KparHele cBs3u. Bogoponnas cBsA3b.  MeXMONEKyJsIpHbIE
B3aMMOJEICTBUYSL.

BaneHTHOCTP 1 BaJIeHTHbIE BO3MOXHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJl C HX TE€OMETPHUUYECKUM CTPOCHHEM (Ha NpUMepe COCIUHEHUH 3IIEMEHTOB
BTOPOTO MEPUOIA).

IIpencraBneHre O KOMIUIEKCHBIX coelMHEHUsAX. (CocTaB KOMIUIEKCHOTO HOHa:
KOMILIEKCO0Opa3oBaTelb, JIMraHbl. 3HAUEHHE KOMIUIEKCHbIX coeAuHeHuil. [loHsTHe o
KOOpJAMHALIMOHHOW XUMHH.

BemectBa ~ MOJEKYJSIpHOTO M HEMOJIEKYJSIPHOTO  CTpOE€HMsS.  THIIbI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonsTne o mucnepcHbix cucteMax. HcrtuHHbIE pacTBOphL. IlpencraBinenue o
KOJIJIOWAHBIX pacTBopax. CrocoObl BBIpaKEHMsS KOHLEHTpAIMM PacTBOPOB: MaccoBas
JIOJIsI BELIECTBA B PAacTBOPE, MOJIIpHAsl KOHIEHTpanus. HacelleHHble 1 HEHACHIIICHHbBIE
pacTBOpBL, paCTBOPUMOCTh. Kprcramioruapars!.

Knaccudpukanus M HOMEHKJIaTypa HEOPraHMYEeCKHX BEIIeCTB. TpUBUAIbHbBIE
Ha3BaHMs OTAEIbHBIX MPEICTABUTENEH HEOPTaHNYECKUX BEILIECTB.

Knaccudpukanus XMMHYECKHX peakUuid B HEOPraHWYECKOM M OpraHMYecKoi
XVUMHH. 3aKOH COXPAHEHHs MACChI BELIECTB; 3aKOH COXPAHEHUs U IIPEBPALICHNS SHEPTUH
OpU  XUMHYECKHMX  peakuusx. TerioBbie  3(PQEKThl  XUMHYECKHX  PEaKIHii.
TepMoxuMHUUECKHE ypPAaBHEHUS.

CKOpOoCTh XMMHYECKOH peaknuu, €€ 3aBUCHMOCTh OT Pas3IUYHBIX (PAKTOpPOB.
I'oMoreHHsbIe 1 reTeporeHHsle peakuuy. Karanus u kaTaan3aTopsl.

OOpatumbie W HeoOpaTHUMbIC peakmuu. XUMHYECKoe paBHOBecue. KoHcrTaHTa
XMMHUYECKOTO paBHOBecHsA. DakTOphl, BIUAIOIIUME HA MOJOKEHHUE XUMHUYECKOIO
paBHOBECHs: TEMIIEpaTypa, JaBICHUE W KOHIIEHTPALlMHM BEIIECTB, YYacTBYIOIIHUX B
peakiuu. [Ipunuun Jle [Harense.

OnexrponuTnueckas auccouuanus. CuibHble U ciabble 3eKTpoauThl. CTeneHb
qucconpanuu. Cpena  BOOHBIX PAacTBOPOB: KUCJIOTHAs, HEUTpasibHas, IIEJIOYHasl.
Bonopoansrii nokazarens (pH) pactBopa. ['uaponus coneil. Peakiiuu noHHOro oOMeHa.

OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakiuuu. Crenenb okucieHus. OKUCIUTEND U
BOCCTAaHOBUTENb. [Iponeccsl OKUCIEHHsT U BOCCTAHOBIICHUS. BajkHEeWIINe OKUCIUTENN U



BOCCTAHOBUTENIU. MeTOJ| 3J€KTPOHHOro OanaHca. DJIEKTPOJIU3 PacTBOPOB M PACILUIABOB
BEIIECTB.

DKCIIEpUMEHTAIBHBIE METO/IbI M3yUEHUS BELIECTB U UX MPEBPAILECHUN: Pa3I0KEHHUE
MepoKCcHIa BOJOPOa B IPUCYTCTBUH KaTaJIN3aTopa, MOJAETN KPUCTAIUIMYECKUX PEIETOK,
NIPOBE/ICHUE PEeaKIMi HMOHHOIO OOMEHa, ONpejesieHHE CpeAbl PacTBOPOB C IOMOIIBIO
MHAUKATOPOB, HM3yYEHUE BIUSHUS PA3IUYHbIX (AKTOPOB HA CKOPOCTh XHWMHUYECKOM
peaKuy 1 MOJI0KEHNE XMMUYECKOIO PABHOBECHS.

Heopranuueckasi xummus.

ITonoxenne Hemeranos B [lepuoguueckoit cucreMe XuMU4Yeckux daemeHToB [1.1.
MenzeneeBa 1 0COOEHHOCTH CTpoeHUsI ux aromMoB. dusnyueckue cBOWCTBa HEMETAIIOB.
ANoTponus HeMEeTaJUIOB (Ha IpuMepe KUCIIopoia, cepbl, pocdopa u yriepoaa).

Bomopon. Ilomydenuwe, ¢usnueckue W XUMHUYECKHE CBOWMCTBA: PEAKIMH C
METaJlJIaMd M HEMETAJUIAMM, BOCCTAHOBUTENIbHBIE CBOMCTBAa. ['muapunabl. TomnuBHBIE
AJIEMEHTHI.

I'anorensl. Haxoxnenue B mnpupoae, cHnocoObl MONydeHUs, (QHU3UUECKUe U
XUMHUeckue cBoicTBa. [amoreHoBonmopoabl. Bakneimme KuciopojcoaepKaiime
cCOoeMHEHUsl rajoreHoB. JlaGopaTopHble M NPOMBIIIICHHbIE CHOCOOBI IOJYyYEHUS
rajoreHoB. [[ppuMeHeHne raloreHoB U UX COCTMHEHUH.

Kucnopon, o30H. JlaGoparopHble U HPOMBIIIICHHBIE CIOCOOBI IMOJy4EHUs
kuciaopona. duznueckre U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOJa U 030HA.
Oxcupl U NEPOKCUBL.

Cepa. Haxoxaenue B mpupoje, crocoObl moydeHus, (GU3NIECKUe U XUMUYECKHE
coiictBa. CepoBosnopona, cyiabduiasl. Oxcun cepbi(IV), okeun cepsi(VI). Cepuucras u
CepHas KUCJIOThI U UX cosid. OcoO0EHHOCTH CBOMCTB CepHOM KHUCIOTHI. [IpuMenenune cepbl
U €€ COCIMHECHU.

A3o0t1. Haxoxaenue B mpupoje, CocoObl MOMydeHUsI, PU3NIECKIE U XUMHUYECKUE
cBoiicTBa. AMMMaK, HUTpuAbl. OKCHIBI a30Ta. A30TUCTast U a30THAsI KUCJIOTHI U UX COJIH.
OcoOeHHOCTH CBOWCTB a30THOM KHCIOTHI. [IpuMeHeHHe a30Ta U €ro COEJUHEHMM.
A3OTHBIE y100peHHUS.

®ochop. Haxoxaenume B mnpupone, CHOCOOBI TONYYEHUs, (PUIMUECKHE U
xuMudeckue cpoiictBa. Pochuast u pochun. Oxeuasl pochopa, GpochopHast kuciaora u
e¢ comu. [Ipumenenue dhocdopa u ero coequuenunii. ochopHsie y1o0peHus.

VYraepol, HaXxOXJIeHHE B Npupojae. AmioTporHbele Moaudukanuu. dusnueckue u
XUMHUYECKHE CBOMCTBAa IMPOCTBIX BELIECTB, OOpa3oBaHHbIX yriepogoMm. Oxcua
yraepona(ll), oxcun yrnepoma(IV), yrompHas kucimora U €€ coilu. AKTUBHPOBAHHBIN
yronb, ancopomus. DymepeHsl, rpadeH, YIIIepoaHbie HAHOTPYyOkH. I[IpuMeHeHue
MPOCTHIX BEIIECTB, 00Pa30BAHHBIX YIIIEPOJIOM, U €T0 COCMHEHUI.

Kpemunii. HaxoxneHnwe B mpupone, cHocoObl TOJXy4YeHUs, (u3nyeckue u
xuMuyeckue cBoictBa. Oxcun kpemHus(IV), KpemHHEBas KHMCIOTa, CHJIMKATHI.
[Ipumenenue kpeMHus U ero coeuHeHui. CTEKII0, €ro Noay4YeHHe, BUIbI CTEKIA.

ITonoxxenne wmetamuoB B Ilepuonuyeckold CUCTEME€ XHMHUYECKUX DIJIEMEHTOB.
Oco0eHHOCTH CTPOCHUS IEKTPOHHBIX 0007I04YeK aTOMOB MeTaiioB. OOmue pusndeckue
cBolicTBa MeTaysioB. [IpuMeHeHne MetansoB B ObITY U TexHUKe. CIulaBbl METAJIIOB.

DNIEKTPOXUMUYECKUN Psii HaNpspDKEHUW MeTauioB. OO0mme crnocoObl MOMydeHHs
METAJJIOB: TUAPOMETAJLIYPIHs, NMUPOMETALUTyprus, 3JeKTpoMeTauryprus. [lonsatue o
KOppo3uu MeTajioB. CriocoObl 3alIUThl OT KOPPO3HUH.

OOmast xapakrepuctuka MeTasuioB [A-rpynmel  Ilepuonnueckoil  cuctembl
XUMHUYECKUX 3J1eMEeHTOB. HaTpuil M kanuil: nosydyeHue, (PU3MUECKHE U XUMHUECKHE
CBOMCTBA, IPUMEHEHUE IIPOCTBIX BEILECTB U UX COCIUHEHUIA.

OOmast xapakrepuctuka wmetamuioB [IA-rpynmer  Ilepuoguyeckoil  cucTemsl
XMMHUYECKHX 3J€MEHTOB. MarHuii U KaJbLUil: MmojsyyeHue, PU3NUECKue U XUMUYECKHE



CBOMCTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB M UX coeauHeHui. XKEcTkocThb BOABI M
CHOCOOBI €€ yCTpaHeHUs.

AmoMuHUR: TonyueHWe, (U3MUECKHe W XUMUYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTOTO BEIECTBA U €r0 coequHeHUH. AMPOTEpHBIE CBOMCTBA OKCHAA W THIPOKCHIA
AITOMUHUS, TUAPOKCOKOMIUIEKCHI aJIFOMUHUSL.

OOmiass  xapakTepucTUKa  MeTauloB  moOouyHblx  moarpynn  (b-rpymm)
[Ieproanueckoi CUCTEMBI XUMHYECKHUX IJIEMEHTOB.

dusznuecknue M XUMHYECKHE CBOMCTBA XpoMa M €ro coenuHeHuid. OKCHUIBI U
rugpokcuasl  xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarbl u AMXpOMATHL, HX
OKHCIIUTENIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne XpoMma.

PuU3NYECKUE U XMMUYECKUE CBOMCTBA MapraHua M €ro coeaIrHeHu. Baxuelime
coenunenust mapranua(ll), mapranua(IV), mapranua(VI) u mapranna(VII). Ilepmanranar
KaJIUsl, €Ero OKUCIUTEIbHbBIE CBOWCTBA.

dusznueckne W XUMHUYECKHE CBOWMCTBA JKelle3a M ero coeauHeHud. OKCHIBI,
runpokcunbl u conu xenesa(ll) u sxenesa(Ill). [Tonydyenue u mpuMeHeHHUE Kene3a U ero
CILJIABOB.

du3nyeckue U XMMHYECKHE CBOWCTBA Menu U €€ coenuHeHuiu. llomydenue u
MPUMEHEHNE MEIN U €€ COEAMHEHHUI.

[Muuk: nmomydyenue, Gpu3nUecKue U XMMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOICTBA
OKCHJIa Y THAPOKCUAA LMHKA, TUAPOKCOKOMIUIEKCH IUHKA. [I[puMeHeHHne 1MHKa U €ro
COCIMHECHU.

DKCIepUMEHTaIbHbICE METOJbI M3YUYEHHUs BEIIECTB W UX IMPEBpAICHUN: U3yYCHHE
00pa3I0B HEMETAJNIOB, TOpeHue cephl, pocopa, xenesza, MarHus B KHUCIOPOIe, U3yUYCHUE
KOJUIEKIIMU «MeTauibl U CIUIaBbl», B3AMMOJCHCTBHE IIETOYHBIX U IIEIOYHO3EMEIbHBIX
METAJJIOB C BOAOW (BO3MOXKHO HCIOJB30BaHHWE BHUACOMATEPHUATIOB), B3aUMOJCHCTBHE
IMHKAa M JKeJe3a C pacTBOpaMHM KHCJIOT M IWIEJOYeld, KayeCTBEHHbIE pEaKUWh Ha
HEOPraHWYECKUE AHUOHBI, KaTHOH BOJOPOJA M KAaTHOHBI METAJIOB, B3aMMOJCHCTBHE
TUAPOKCUJIOB aIOMUHUS M IIMHKA C pacTBOpaMU KHCJIOT W MIEJIOYEH, pelIeHHe
AKCIIEPUMEHTANIbHBIX 3aJa4 1o TemaM «l ajmoreHe», «Cepa U €€ COeIuHEHUsD», «A30T U
dbochop u ux coeauHeHUs», «MeTaTbl TIABHBIX MOATPYIID», «MeTaibl MOOOYHBIX
MOATPYIIID».

XuMHuS 4 )KU3Hb.

Ponp xumuu B obOecriedyeHHH YCTOMYMBOTO pa3BUTHs 4denoBedecTBa. [loHsTHE O
HAay4YHbIX METOJaX MO3HAHUS M METOJOJOTMM HAy4yHOro wuccliienoBanus. Hayunbie
MPUHIIMIBL  OPTaHU3allid XUMHUYECKOTO TMPOU3BOACTBA. [IpOMBIIUIEHHBIE CIIOCOOBI
MOJIyYeHUs BaXKHEHIIMX BEHIECTB (HA TMpUMEpe TMPOU3BOJCTBA aMMHAKa, CEPHOMU
KHUCTIOTBI, MeTaHoja). [IpombIlUIeHHbIE CHOCOOBI TMONMYYeHHs METAJIOB U CIIJIABOB.
XUMHYECKOE 3arpsi3HCHUE OKPYKaloUIEH cpenbl W ero mocieAcTBus. Ponb xumuum B
o0ecreueHnr YHePreTUYECKoil 0€30MacHOCTH.

Xumus 1 300poBbe yenoBeka. JlekapcTBeHHbIe cpeAcTBa. [IpaBuiia ucnonb3oBaHus
JIEKApCTBEHHBIX NpenaparoB. Poib XMMHUK B pa3BUTUN MEIULIMHBI.

XWMHUS TIMIIA: OCHOBHBIC KOMIIOHCHTHI, MHUIICBBIC 1M00aBKH. Ponb Xxumuu B
o0ecrevyeHny MUIIeBON OE30MacCHOCTH.

Kocmernueckue u mnapgromepHsle cpeiactBa. beitoBas xumus. [IpaBuna
0€301MacHOr0 MCIIOIb30BAHMSI IPENapaToB OBITOBON XMMHUHU B TIOBCEITHEBHOM JKU3HU.

XuMHS B CTPOUTETHCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MAaTepHaIIb (IIEMEHT, OETOH).

XuMus B cenbCKOM X03siiicTBe. Oprannyeckrue U MUHEpaIbHbIE YIOOPESHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KpacKdh, CTEKJIO, KepaMuKa.
Marepuansl 11 31eKTpoHUKUA. HaHOTEeXHOIO0TNN.

Pacuérnsble 3anaum.



Pacuérpl: Mmaccel BemecTBa WiIM 00BbEMa Ta30B MO H3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WU OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIICCTB, MaCChI
(0ObéMa, KoNMMYeCcTBa BEIIECTBA) MPOAYKTOB pPEAKIMU, €CIU OJHO M3 BEIIECTB MMEET
nmpuMecH, mMacchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIUH, €CIW OJIHO W3
BEIIECTB JAHO B BHUJE pPacTBOpa C ONPEACIEHHOM MAacCOBOM JOJEl pPacTBOPEHHOIO
BEIIECTBA, MAacCCOBOM JIOJM W MOJIAPHOW KOHIEHTPAIMU BEIIECTBA B PAcTBOpE, IOJIH
BBIXOJa IPOJIYKTA PEAKLIMHU OT TEOPETUUECKH BO3MOMKHOTO.

MexnpeaMeTHBbIE CBSI3U.

Peanuzarus MeXnpeIMETHBIX CBSI3€H MPH M3Y4YeHHH OOIIed M HEOpraHMYECKOH
xuMun B 11 Kiacce OCyIIECTBISIETCS 4Yepe3 HMCMOIb30BaHHE KaK OOIIUX €CTeCTBEHHO-
Hay4HbIX MOHSTHH, TaK M MOHSTHM, MPUHATHIX B OTIAEIBHBIX MPEAMETaX €CTECTBEHHO-
HAay4YHOT'O LIMKJIA.

OOmue ecTecTBEeHHO-HAyYHbIE TIOHATHUS: SIBIICHUE, HAy4YHbI (akT, rumoresa,
TEOpHs, 3aKOH, aHallu3, CHUHTE3, KJIacCUPUKAIMSA, TEPUOIUIHOCTh, HAOIIOICHHE,
HU3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJCIIMPOBAHUE.

®dusuka: MaTepusi, MUKPOMHUP, MAKPOMUD, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOIBI, PAAMOAKTUBHOCTH, MOJIEKYJA, DHEPrE€TUYECKUH YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHHE BEIECTBa, HWIACATBHBIM Ta3, (U3MUECKHE BEIMYMHBI,
€MHHULIBI U3MEPEHHUS], CKOPOCTh, DHEPI'Us, Macca.

buonorus: kierka, opraHusM, sKocucrema, Omochepa, MeradbonHM3M, Makpo- U
MUKpPOSJIEMEHTBI, OCNKH, >KUPbBI, YIJICBOJAbI, HYKICHHOBBIE KHUCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YHEPTUHU B IKOCHUCTEMAX.

['eorpacusa: MuHepanbl, TOpHBIE MOPOABI, IOJE3HbIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus:: XuUMHYECKas MPOMBILUIEHHOCTb, METAJUIypIrusi, CTPOUTEIbHbIE
MaTepHaybl, CEIbCKOXO35MCTBEHHOE MPOM3BOJICTBO, IMHILEBAs MPOMBIIUIEHHOCTb,
dapmaiieBTHUECKass TMPOMBIIUIEHHOCTh, IPOU3BOJICTBO KOCMETHUYECKHX IMPEmapaTos,
MPOU3BOACTBO  KOHCTPYKIMOHHBIX MAaTE€pUAJIOB, AJEKTPOHHAS MPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTHH.

INIAHMUPYEMBIE PE3VJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 XUMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJIHEI'O OBLLIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

B cootrBeTcTBMM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJAOM B  CTPYKType
JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MpeaMeTa «XUMHsS» Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHMsI BbIACNEHBl CIEIYIOIINE COCTaBISIOUINE: OCO3HaHHE OOyYaroIUMUCS
POCCHUIMCKOM  TPaXJAHCKOM  HMJICHTUYHOCTH;  TOTOBHOCTb K  CaMOpPa3BUTHIO,
CaMOCTOSITEILHOCT W CAMOOIPEENICHUIO; HaJIM4ue MOTHUBALMU K OOYy4YEHHIO;
TOTOBHOCTb M CITIOCOOHOCTH O0YYaroIUXcs PyKOBOJCTBOBATHCS MPUHATHIMU B OOIIECTBE
[IpaBUJIaMU X HOPMaMU NOBEACHUS; HATMYUE IPABOCO3HAHUS, DKOJIOTHYECKON KYJIbTYpPHI;
CIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIC [IAHBI.

JInyHOCTHBIE ~ pe3ynbpTaThl  OCBOCHMS  IpeamMeTa  «XUMHS»  OTPaXKaroT
c(OPMHPOBAHHOCTh ~ ONBITA  [O3HABATENBHOM W  MPAKTHYECKOW  JIEATEIILHOCTH
oOyuaroluxcs B Ipoliecce peaan3anuu 00pa3oBaTeIbHON AesITENbHOCTH.

JInuHOCTHBIE ~ pE3yabTaThl  OCBOEHUA  IpeaMera  «XUMHsD»  OTpa)karoT
cOPMUPOBAHHOCTh ~ ONBITA  IO3HABATEIbHOM M  MPAaKTUYECKOW  JESITEeIbHOCTU
o0yyaroImuxcs B MpoLecce peanu3aly 00pa30BaTeIbHON JEATEIbHOCTH, B TOM YHCIIE B
YJacTHU:

1) rpamIaHCKOr0 BOCIIUTAHMS:



OCO3HAHMSA OOYYAIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IpaB W O0OS3aHHOCTEH,
YBaXXEHMsI K 3aKOHY U IIPaBOMOPSIKY;

IIPEJICTABICHNS O COLIMAJIBHBIX HOPMaxX M MpaBWJIaX MEKINYHOCTHBIX OTHOLIEHUHN
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATETBHOCTH INPH CO3IAHUU Y4YEOHBIX
MIPOEKTOB, PEUIEHHH Y4E€OHBIX M I03HABATEIbHBIX 3a/1a4, BBIOJHEHUH XHUMHUYECKUX
IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JIpYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YU€OHOH ESTENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOTO  OTHOLIEHMsI K MCTOPMYECKOMY M  HAydyHOMY  HACJIEAHIO
OTCUCCTBCHHOM XUMMUU,

YBOKEHHsI K TIpOLleCCY TBOpPUECTBA B OO0JIACTM TEOPUM M MPAKTUYECKOTO
MIPUJIOKEHUSI XUMUHU, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKU €CTh Pe3yJbTaT JJIUTENbHBIX
HaOJI01eHNH, KPONOTIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, IIOCTOSHHOTO TPyAa YUEHBIX
U TIPAKTHKOB;

MHTEpECa M IO3HABATEJIbHBIX MOTHBOB B IOJIYYEHUM U TOCIEAYIOUIEM aHAIM3E
nH(pOpMaLIUU O NMEPEIOBBIX JOCTHKEHUAX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIOCOOHOCTH OLICHMBATh CHUTYallUH, CBS3aHHbIE C XUMHUYECKUMH SIBICHUSAMH, U
IIPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTHU OLICHUBATh CBOE MOBE/IEHUE U MOCTYIIKH CBOMX TOBapUIIEH C MO3ULUI
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YUETOM OCO3HAHHUS MOCIIEACTBHUI TOCTYIIKOB;

4) popmMupoBaHUs KYJbTYPbI 310POBbSI:

MIOHUMaHMs IIEHHOCTEH 3/10pOBOT0O U 0€30MacHOro oopasa JKM3HU, HEOOXO0IUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS! K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

cOONMOIeHNs TpaBuJl  Oe30macHoro oOpalieHuss ¢  BelecTBaMH B  OBITY,
ITOBCETHEBHOM KU3HH, B TPYIOBOM JACATENBHOCTH;

MOHUMAaHMsl LIEHHOCTH MpaBWJI MHIUBUIYaTIbHOIO M KOJUIEKTMBHOTO 0€3011aCHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS IMIOCHEACTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (yHOTpeOsIeHus
aJIKOT0JI51, HAPKOTUKOB, KypeHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTU B Y4€OHO-HMCCIIE10BATENbCKON JIEATENbHOCTH,
OOIIECTBEHHO OJIE3HOM, TBOPUECKOH U APYTUX BUAAX NEATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE y4YaCTHE B PEIICHUM NMPAKTUYECKUX 3a7ad COLUAIbHOMN
HaNpaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbl);

HHTEpeca K MPAKTUUECKOMY U3Y4EHHUIO poeccuil pa3iuyHOro poaa, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XUMUHY;

YBaXXEHUsI K TPYy, JIOJSM TPyAa U pe3yjbTaTaM TPYJOBOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBMIYaJdbHOH TPacKTOpPHM 0Opa3oBaHu,
Oynymiedi mpodeccnu W peanu3alid COOCTBEHHBIX JKM3HCHHBIX IUTAHOB C Y4YETOM
JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00I11eCTBa;

6) 3x0/10rMYeCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU LeJIeCOOOpPa3HOr0 OTHOIIEHUS K MPUPOJEe KaK HCTOYHUKY
CYILIECTBOBAHUS KM3HU Ha 3eMIIE;

[IOHUMaHMsl TIJI00AJIBHOTO  XapakTepa 53KOJOIMYECKMX HpoOieM, BIMSHUS
HSKOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOIHOMN U COLIMATIBHOM Cpeibl;



OCO3HaHUsI HEOOXOIMMOCTH HWCIONBH30BAHUS JOCTKCHUNW XUMUHU JI PEHICHUS
BOITPOCOB PaAIMOHAIHHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEHCTBUN, MPUHOCSIIIMX BpPE]l OKPYKAOMIEH NpUpPOTHON
cpene, yMEHHUS TPOTHO3WPOBATh HEOJArOMPUATHBIE HKOJIOTHYECKHAE TOCIEICTBH
MpeANPUHUMAEMBIX AEHCTBUN U IPEAOTBpaLIaTh UX;

HaJU4Msl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYpHI,
OMbITA JEATEIbHOCTH IKOJIOTMYECKON HAIPaBIE€HHOCTH, YMEHHUS PYKOBOJACTBOBATHC MU
B TMO3HABATEIbHON, KOMMYHHUKATHBHOM U COIMATIBLHON TIPAKTUKE, CTIOCOOHOCTH ¥ YMEHUS
aKTUBHO MPOTUBOCTOSITH UJEOIOTUU XeMOpoOuu;

7) HEHHOCTH HAYYHOT 0 TO3HAHMS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU M
OOIIECTBEHHO! MPAKTUKH;

MOHMMAHUS CTIeNU(DUKN XUMUU KaK HayKH, OCO3HaHHs €€ poiu B (pOpMHUPOBAHUU
palMOHABPHOTO HAYYHOTO MBIIIUICHHSI, CO3JaHUU IICJIOCTHOTO TPEACTaBIeHUs 00
OKpY’KaloIlleM MHUpE KaK O €IMHCTBE MPUPOJbI M YEJIOBEKA, B MO3HAHUU MHPUPOJHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MpoOIeM COXpaHEHHUS MPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH AJII COBPEMEHHOW LUBUIU3ALIMU: B
e€ TYMaHHCTMYECKOW HAMpaBICHHOCTH W BaXXHOHW pPOJIM B CO3JaHWM HOBOW 0Oa3bl
MaTepUaIbHOW KYIBTYpBI, B PEUICHUH TJI00ANTBHBIX MPOOIEM yCTOHYHMBOIO Pa3BUTHUS
YEJIOBEUECTBA — CHIPEBOM, YPHEPTETUUCCKOM, MUIIIEBONU M IKOJIOTHIECKON 0€30MMacHOCTH,
B Da3BUTUU MEIUIIMHBI, OOECIIEYCHHH YCIOBUN YCIEUTHOTO TpyJda M SKOJIOTHYECKH
KOM(OPTHO KU3HU KaXKJOTO 4iieHa 00IecTBa;

€CTECTBEHHO-HAyUYHOM TPaMOTHOCTU: NMOHUMAaHUsSl CYIIHOCTH METOJOB IO3HAHMS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH WCIIOJh30BaTh TOJydaeMble
3HaHUA AJI aHalu3a U OOBSICHEHHUS SIBJICHHM OKPYXAIOMIET0 MUpa W MPOUCXOMASAIIUX B
HEM WM3MEHCHMM, YMEHHMs JeliaTb OOOCHOBAaHHBIC 3aKIIOYCHHUS HAa OCHOBE HAYYHBIX
(haKkTOB ¥ MMEIOIIUXCS TaHHBIX C IEeIBI0 MOYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOIh30BaTh XUMHUYECKUE 3HAHMS IS PEIICHUS
po0JieM B pealbHBIX )KU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO, UCCIIEIOBATEILCKON e TEHHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEephIBHOMY 0Opa30BaHUIO U CaMOOOPA30BAHMIO,
K aKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHUW MO XUMHH B COOTBETCTBUH C >KH3HEHHBIMU
MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pasnuvHbIX chepax mnpodeccnoHaITBHON
JIeATEITbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS TMPOTPaMMbl MO XHUMHUA Ha YPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT!

3HAYHMBbIC TUIst dbopmupoBaHuUs MHUPOBO33PEHUS o0yJaromumxcs
MEXIUCIUIUTMHAPHBIE  (MEXKIPEIMETHBIE) OOLICHAYYHbIE TOHSTHS, OTPaKAIOIINE
I[EJIOCTHOCTh HAYYHOW KapTHHBI MUPA M CHEIHU(UKY METOIOB MO3HAHUS, HCIIOIb3YEMbIX
B CCTCCTBCHHBIX HayKax (MaTepwisi, BEIISCTBO, DHEPIHs, SBJICHHE, TPOIECC, CUCTEMA,
HaY4HbBIH ()aKT, IPUHIMIL, THUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIEJIOBaHHE,
HaOII0/ICHUE, U3MEPEHHUE, SKCTICPUMEHT U IPYTHE);

YHHBEpCAJIbHbIC y4eOHbIC JeHCTBUs (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC,
peryisTHBHBIE), obecreunBaroniye (opMupoBaHne (YHKIHMOHAIBHOW TPAMOTHOCTH H
COIUAILHOW KOMITETEHIIMU O0YYarOIIUXCS;



CIIOCOOHOCTh OOYyYaloIUXCS KCIOIb30BaTh OCBOSHHBIC MEXAUCIHUILTUHAPHEIE,
MHPOBO33PECHUYECKHE 3HAHUS U YHUBEpCAJIbHBIC YUeOHBIC EHCTBHS B MO3HABATECIBHON U
COLIMAJIbHOM MPAKTHUKE.

MertanpeaMeTHbIe pe3ybTaThl OTPAXKAIOT OBJIAJICHNE YHUBEPCATHHBIMHU YU€OHBIMHU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JEUCTBUSMU.

Ilo3HaBaTe/IbHbIE YHHBeEPCAIbHbIE YUeOHbIE el CTBUS

1) 6a3oBble JJOrnYecKue AeCTBUS:

CaMOCTOSITENLHO (DOPMYITHPOBATh M AKTyaAIM3HPOBATh MpPoOIEeMy, paccMaTpUBATh
€€ BCECTOPOHHE;

OTIPEIETISATH LENH IeATEIbHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUH UX JOCTHUIKCHHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTU C ITOCTABJICHHBIMU LCISAMU,

UCIONIF30BaTh MPU OCBOCHUH 3HAHUU MPUEMBI IOTHYECKOTO MBIIUICHUS: BBIICTIAThH
XapaKTCPHLIC IIPHU3HAKU HOHATHH U YCTaHaBJIMBAaTb HX B3aMMOCBA3b, HCIIOJbB30BAaTh
COOTBETCTBYIOIIIME IOHATHUSA I OOBSICHEHUS OTJCNbHBIX (DAKTOB U SBJICHHUIA,

BI)I6I/IpaTI) OCHOBAHUA W KPUTCPUH IJIA KJ'IaCCI/I(bHKaHI/II/I BCIICCTB U XUMHUYCCKUX
peakuuii;

YCTaHaBJIMBATbh NPUYHNHHO-CICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SABJICHUSMHU,

CTPOUTH JIOTUYECKHE PACCYkICHUs (MHIYKTHUBHBIC, NECIyKTHBHbBIC, 10 AHAJIOTUH),
BBISABJISATH 3aKOHOMECPHOCTHU u IMPOTHUBOPECUMA B pacCcMaTpUuBaACMBIX SBJICHUAX,
(GbopMyIHPOBATh BHIBOJBI U 3aKIIOUCHHUS,

INPUMCHATE B IIPOLECCEC IMO3HAHUA HCIOJB3YEMBIC B XHUMHH CHMBOJIMYCCKUC
(3HAKOBBIEC) MOJIENH, MTPEOOPA30BHIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKUI 3HAK
(cuMBOJ) 271€eMeHTa, XUMHYeckas (opmyra, ypaBHEHHE XMMHMUYECKON peakuuu — Mpu
pelIeHnr Y4eOHBIX MMO3HABATENbHBIX M MPAKTHUECKUX 3a]ad, MPUMEHSITh HA3BaHHBIE
MOZCJIBHBIC TIPCACTABJICHUA [JIA BBIABJICHUA XAPAKTCPHBIX T[MPU3HAKOB HN3YYaCMbIX
BEIIECTB M XUMUYECKHX PEAKIIHIA.

2) 6a3oBbIe HCCIEA0BaTENbCKHE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIUH;

(dbopMyJIMPOBaTh TIEJIM W 3aJa49d HCCIEAOBAHUS, HMCIIOJIB30BATh MOCTABICHHBIC H
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTAa MO3HAHUS U
OCHOBBI JIsA q)OpMHpOBaHI/IH THUIIOTE3bI IO IMPOBCPKE IMPABUIBHOCTHU BBICKA3BIBACMbBIX
CYKJICHUH;

BJIAACTH HABBIKAMH CaMOCTOATCIbHOI'O TNIAHUPOBAHWA U IPOBCACHUSA YYCHUYCCKUX
OKCIIEPUMEHTOB, COBEpIICHCTBOBATh yMEHHs HaOIOAaTh 3a XOAOM IMpollecca,
CaMOCTOSITENIFHO TPOTHO3HPOBATh €ro pe3ysibTaT, (HopMynHpoBaTh OOOOMIECHUS U
BBIBOJIBI OTHOCHTENFHO JIOCTOBEPHOCTH PE3yNIbTAaTOB HCCIIEJIOBAHMS, COCTABISTH
00OCHOBaHHBIN OTYET O MPOJICIIAHHON padoTe;

MPUOOPETaTh OMBIT YUEHUYECKOM HCCIEA0BATEIbCKOM U MPOSKTHOM NeATeIbHOCTH,
IMPOSABJIATH CHOCO6HOCTB 1 T'OTOBHOCTb K CaMOCTOATCIbHOMY IMOUCKY METOJA0B PCIICHUSA
MPAKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB MO3HAHUSI.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HMCTOYHUKAX WHGOpMaluu (HAYyYHO-TIOMYJISpHAS
JUTepaTypa XMMHYECKOTO COJEp’KaHus, CIpaBOYHbIE IocoOus, pecypcsl WHTepHera),
aHAJIM3UPOBaTh MH(OPMAIIMIO PA3TUYHBIX BUJIOB M (OPM MpEACTABICHUS, KPUTUYECKU
OIICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(dbopMyIIHpPOBATh 3alIPOCHl U MMPUMEHATH Pa3IMYHbIe METOJbI IPU TIOUCKE U O0TOOpE
nHpOpMannu, HeOOXOAMMOI [T BBITIOJIHEHHUS YIeOHBIX 3324 ONPEIEIEHHOTO THIIA;

npuoOpeTaTh  ONBIT  KCMOJBb30BaHUS  HWH(DOPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH U PA3JIMIHBIX TOMCKOBBIX CUCTCM;



CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY NpeACTaBICHUsS HHPOpPMALUU
(cxembl, rpaduKH, JUarpaMmbl, TAOIHIIbI, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAy4YHBIH S3BIK B KayeCTBE CPEJCTBA MpU paboTe C XMMHUYECKOMH
uH(popMaluen: MPUMEHITh MEXKIIpeAMETHbIe ((pU3nUecKre 1 MaTeMaTUYeCKue) 3HaKU U
CHUMBOJIBI, (hOpMyJIbl, a0OpEeBUATYPbI, HOMEHKJIATYPY;

HCIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂme JecTBUA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIA€MOI TEMBI B XO/I€ IMAjIora U/Uiu
JIUCKYCCHH, BBICKA3bIBATh UIeH, POPMYIUPOBATH CBOU MPEJIOKEHNUS OTHOCUTEIIBHO
BBITIOJTHCHHS TIPEIJIOKCHHOMN 3a/1a4u;

BBICTYIIaTh C IMpe3eHTallMedl pe3yJbTaTOB I[O3HABATENbHON JIE€ATEIbHOCTH,
IIOJIyYE€HHBIX CaMOCTOSITENIbBHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHHUH
XUMHUYECKOTO 3KCIEpUMEHTa, MPAKTUUYECKOH pabdoThl MO HCCIEIOBAaHUIO CBOWCTB
M3y4YaeMbIX BEILECTB, pealu3aldu y4eOHOro MpoeKTa, U (OPMYIMPOBATH BBIBOJBI IO
pe3ysibTaTaM IPOBEIEHHBIX HCCIEIOBAaHUM MyTEM COIJIaCOBaHMSI TO3MLMHA B XOJe
o0cyx/1eHusI 1 00MEHa MHEHHUSIMH.

PerJIﬂTHBHLIe YHUBEPCAJIbHBIC yqeﬁm,le JelcTBHUA:

CaMOCTOSATENIPHO  IUIAHWPOBaTb U OCYLIECTBISATH CBOI  IO3HABATEJIBHYIO
NeSTEIbHOCT, ONpeaessist €€ Lend W 3a7ayd, KOHTPOJUpOBaTb M IO Mepe
HEO0OXOJUMOCTH KOPPEKTUPOBAThH IMPEAaraeMblil airOpUTM JE€HCTBUI NpPU BHINOIHEHUH
y4eOHBIX U HCCIeI0oBaTeIbCKUX 3ajay, BbIOMpaTh Hambosiee 3(PPeKTUBHBIN crocod ux
peteHust ¢ Y4ETOM TMOTyUeHHsI HOBBIX 3HAHUH O BEIIECTBAX M XMMHUYECKHX PEaKIUsIX;

OCYIIECTBIISITh CAMOKOHTPOJb JIEATEIBHOCTH Ha OCHOBE CaMoOaHaiIu3a H
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3yabTaThl OCBOEHHUS MPOTPaMMbl M0 XUMHHM Ha YIIIyOJEHHOM
YpPOBHE Ha YpOBHE CpEeAHEro oOIIero o0pa3oBaHUs BKJIOYAIOT cleUu(UYEcKue JUIs
y4yeOHOro mnpenMmera «XHMHUS» HaydHble 3HAaHUS, YMEHUS M CHOCOOBI JAEHCTBHM MO
OCBOEHHUIO, HHTEpIpETAllUd U NpeoOpa3oBaHUIO 3HAHUM, BUABI JAEATEIBHOCTU IO
MOJIyYEHHIO HOBOT'O 3HAHUS Y IPUMEHEHUIO 3HaHUI B pa3IMUHBIX YYEOHBIX CUTYyalUsX, a
TAaK)X€ B pEANbHBIX XKU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX ¢ XUMHEW. B mporpamme 1o
XMMUU NPEAMETHBIE pe3yJIbTaThl IPEICTaBIECHbI IO TOAAM U3yUEHHUS.

10 KUIACC

[IpenmMeTHbIe pe3ybTaThl OCBOCHUS Kypca «OpraHudeckasi XuMus» OTpaXKaroT:

c(OPMHUPOBAHHOCTH MPEJCTABICHUI: 0 MECTe U 3HAUEHUN OPraHUYECKON XMMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ poid B OOECHEUEeHUU YCTONUMBOIO pa3BUTHUS
YeJIOBEYECTBA B PEIIEHUH MpOoOJIEM HKOJOTHYECKOM, SHEpreTHYecKod M MHIIEBOH
0€30MacHOCTH, B DPAa3BUTUM MEIULUHBI, CO3/JaHUU HOBBIX MaTEpHaOB, HOBBIX
UCTOYHUKOB JHEpPruu, B O00ECHEYEHUH pALUOHAIBHOIO MPUPOAONOIb30BAHUS, B
(bopMHpPOBaHUN MUPOBO33PEHUS M OOMIEH KYJIbTYPHI YEJIOBEKA, a TaKXKE IKOJOTHUYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpPEIE;



BJIaJICHUE CUCTEMOM XUMUYECKUX 3HAHHUM, KOTOpask BKIKOYAET: OCHOBOMOJIArarouue
MOHATHUS — XUMUYICCKUN DJIEMEHT, aTOM, JIpO U JIEKTpOHHass 0000Yka aToma, s-, p-, d-
aTOMHBIE OpOUTANId, OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aToMa, TUOpUIU3aAIUs
aTOMHBIX OpOuWTanel, NOH, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPHUIATEIIFHOCTD, CTETICHD
OKHCIICHUS, XUMUYECKasi CBSI3b, MOJIb, MOJISIPHAS Macca, MOJIIPHBIA 00BEM, YrIepoaHbIN
ckeneT, (DyHKIMOHAJIbHAS TPyNma, pajuKan, CTPYKTypHbIE (GOpMysbl (pa3BEPHYTEHIE,
COKpaméHHble, CKEeJEeTHbIE), H30MEepHsl  CTPYKTypHass W  MPOCTPAHCTBEHHAas
(reomeTpudeckas, ONTHYECKas), HW30MEpPhl, TOMOJIOTHYECKHH  PsAI, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJI- M a30TCOAEpkKAIME OPraHUYECKHE COCIUHEHUS, MOHOMEp,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuoguueckuii 3akoH /. V1. MenzaeneeBa, Teopusi CTpOECHUS OPraHUYECKUX BEIIECTB A.
M. BytiepoBa, 3aKOH COXpaHEHHSI MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS
SHEPTUM MPU XUMHUYECKHX PEaAKIHSX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUH,
MHPOBO33PECHUECKHUE 3HAHMs, JIEKAIIME B OCHOBE NOHUMAHMUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHHUM; MPEACTaBICHUS O MEXaHU3MaX XHUMHYECKUX
peakuuii, TEPMOANHAMUYECKUX U KHUHETHYECKHX 3aKOHOMEPHOCTSX WX MNPOTEKaHHUS, O
B3aMIMHOM BJIMSTHUHM aTOMOB U IPYII aTOMOB B MOJIEKYyJaX (MHIYKTHBHBIA U ME30MEPHBIi
a¢¢ekrsl, opuentanTsl | u Il pona); ¢pakronornyeckue cBeeHHUs O CBOWCTBAX, COCTABE,
MOJTy4eHUHU U 0€30MaCHOM HCIIOJIb30BAHUH BKHEHIIIMX OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOW JESITEIIbHOCTH YeJOBEKa, OOIIMX HAyYHBIX IPHHIUIAX XHUMHUYECKOTO
MIPOM3BOJICTBA (Ha MPUMEpe MPOU3BOACTBA METAHOIIA, TEPEPAOOTKU HEPTH);

c(hOPMUPOBAHHOCTh YMEHHI: BBIABIATh XapaKTEPHBIC TMPU3HAKA TOHITHH,
yCTaHaBJIMBAaTbUX B3aUMOCBS3b, MCHOJb30BaTh COOTBETCTBYIOIIME IOHATUS IpU
ONMCAHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIMHEHMI;

c(hOpMUPOBAHHOCTH YMEHUI:

WCIMOJIb30BaTh XHWMHUYECKYH) CUMBOJIUKY I COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTBIX, COKpAIIEHHBIX M CKEJETHBIX) (OPMYyJ OpPraHUuYeCKHX
BEIIIECTB;

COCTABJISITh YPAaBHEHUS XHMHYECKHUX PEaKIMd W pacKpblBaTb UX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBHUTENBHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS 3JEKTPOHHOIO
OamaHca 3TUX pPEaKIMii, peakuii MOHHOTO OOMEHa MyTEM COCTaBJICHHS MX MOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUIA;

M3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BELIECTB AJIA WJUIIOCTPALMHM UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHS;

cOpPMUPOBAHHOCTh YMEHHUH: YyCTaHABIMBATh MPUHAJICKHOCTh H3YYCHHBIX
OpPTaHWYECKUX BEIIECTB 1O MX COCTAaBYy M CTPOCHHUIO K OINpeaeIEHHOMY KIIACCy/TpyIIe
COCIMHEHHM, JaBaTh UM Ha3BaHHUs Mo cuctemartnueckoi HomeHkiarype (IUPAC) u
MPUBOJIUTh TPUBHAIBHBIE HA3BAHUS [JI1 OTICIbHBIX MPEICTABUTEICH OPraHUYECKUX
BEIIECTB (ITUJICH, alleTUIICH, TOMYOJ, TIHIEPUH, STUIICHTIINKOIb, (heHol, (hopMabaeTus,
aleTANbICTU]l, AalETOH, MypaBbMHAsg KHUCJIOTA, YKCyCHas KHUCJIOTa, CTEapuHOBAs,
OJIEMHOBAsI, MaJbMUTHHOBAS KHUCIOTHI, TJUIMH, aJaHWH, MajbTo3a, (PPyKTO3a, aHWIIHH,
JTMBUHUII, U30TIPEH, XJIOPOIIPEH, CTUPOII U APYTHE);

c(hOPMUPOBAHHOCTh YMEHUS ONPEAEATh BUJ XUMUYECKOU CBA3H B OPTaHUYECKUX
COCIMHEHMSIX (KOBAJICHTHAS U UOHHAS CBSI3b, G- U TM-CBSI3b, BOJAOPO/IHAS CBSI3b);

chOPMUPOBAHHOCTh ~YMEHHS TMPUMEHSTh TMOJIOKEHHUS TEOPUH  CTPOCHHUS
opranudeckux BemectB A. M. byriepoBa mis oOBsSCHEHHMS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

c(hOpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTAB, CTPOCHHE, (DU3MUCCKHE H
XUMHUYECKUE CBOMCTBA TUIUYHBIX MPEACTABUTENEH PA3NMYHBIX KJIACCOB OPraHUYECKHUX
BEIIECTB: QJIKAHOB, IMKJIOAJIKAHOB, AJIKECHOB, AJKaJHECHOB, AJKHMHOB, apOMAaTUYECKUX
YIIIE€BOJOPOAOB, CHUPTOB, albICTHUIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U



CIIO)KHBIX 3(UPOB, JXKUPOB, HUTPOCOCAMHEHUH M aMHHOB, AMHUHOKHCIIOT, OEJIKOB,
yIIeBOAOB (MOHO-, TU- W MOJINCAXapuoB), WIUTIOCTPUPOBATH TE€HETUYECKYIO CBA3b
MEX/1y HUIMHU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUECKUX PEAKIMM C UCIIOIb30BAaHUEM
CTPYKTYPHBIX (OpMYII;

c(OPMHPOBAHHOCTh YMEHHsI MOJITBEPXKAATh HA KOHKPETHBIX MpHMEpax XapakTep
3aBHCHUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKHX COEIMHEHUN OT KPAaTHOCTH U
TUIa KOBAJIEHTHOH CBS3U (G- M T-CBS3M), B3AUMHOIO BIMSHUS aTOMOB M TPYIIIT aTOMOB B
MOJIEKyJIax;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOUYHUKU YTJIEBOAOPOIHOTO
ChIpbsi (He(pTh, MPUPOIHBIA ra3, yrojb), CIOCOOBI €ro mnepepadoTKHM U IMPaKTHYECKOe
pUMEHEHHE TPOTYKTOB NepepadOTKH;

c(OpPMHUPOBAHHOCTb BJIAJICHUS] CUCTEMOM 3HAaHUHN O €CTECTBEHHO-HAYYHBIX METOaX
MO3HAHUSI — HAOJIOJEHUH, W3MEPEHUHU, MOJEIMPOBAHUHU, SKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUSI IPUMEHSATh 3TH 3HAHMUS,

C(OPMHPOBAHHOCTH YMEHHUS TNPUMEHATHOCHOBHBIC ONEPALMM  MBICIUTEIbHOMN
JIeSITEIbHOCTH — aHAJIU3 M CUHTE3, CpaBHEHHE, 0000I1IeHNEe, CUCTEMATHU3alIUIO, BbISBIIEHUE
IIPUYMUHHO-CJIEICTBEHHBIX CBSI3€d — JUISl M3Y4YEHMsI CBOMCTB BELIECTB U XUMHUYECKUX
peakumii;

c(OPMHPOBAHHOCTh YMEHUI: BBIABIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUH C
MOHSTUSIMU U TPEICTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX IpPEeIMETOB Ul Oosee
OCO3HAHHOI'O TIOHMMAaHUS CYIIHOCTH MAaTEpHUAJIBHOIO €IMHCTBA MHPA, HCIOJIb30BaTh
CUCTEMHbIE 3HAHMSI [0 OPraHMYECKOW XHUMHUHU JJs1 OOBSICHEHHS U TNPOTHO3UPOBAHUS
SBJICHUH, UIMEIOINUX €CTECTBEHHO-HAYUYHYI0 IIPUPOLLY;

c(OPMUPOBAHHOCTh YMEHHUI: MPOBOAUTH PACUYETHI IO XUMHUYECKUM (popmyiam u
YPaBHEHMSM XHMHYECKHUX PEAKIMN C HCMOJIb30BaHUEM (PU3MYECKMX BEJIUYMH (Macca,
00BEM ra30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOUINX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PACUYEThl MO HAXOXKICHUIO XUMHUYECKOW (POpPMyJbl BEIIECTBAa MO H3BECTHBIM
MaccoBBbIM  JIOJISIM ~ XMMHUYECKHX DJIEMEHTOB, MPOAYKTaM CrOpaHMs, IIJIOTHOCTH
ra3o000pa3HbIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAJIM3UPOBATH M OLEHUBATh C
MO3ULMN HKOJOTHUECKOM O€30MacHOCTH MOCHEACTBUS OBITOBOM M NPOU3BOACTBEHHOU
JIEATEIIbLHOCTH YeJ0BeKa, CBSA3aHHOMN c nepepadboTKoi BEIILIECTB,
UCTOJIb30BaThIIONYYEHHbIE 3HAHUS JJs NPUHATHS TI'PAMOTHBIX pelleHuil npobiieM B
CUTYalUsX, CBI3aHHBIX C XUMHEH;

C(OPMHPOBAHHOCTh YMEHHUIl: CAMOCTOSTENbHO IUIAHUPOBaTb M IMPOBOJAUTH
XUMHUYECKUN SKCIEPUMEHT (IIOJlyYeHHE U M3YyYEHUE CBOWCTB OPraHWYECKUX BEIIECTB,
KAaueCTBEHHBIE PEAKLUU YTIJIEBOJOPOAOB Pa3IMYHBIX KJIACCOB U KHCIOPOICOAEPIKALIUX
OpPraHMYECKHUX BELIECTB, PELIEHUE OHKCIEPUMEHTAJIbHBIX 3aJad IO PaclO3HABaHUIO
OpPraHMYeCKUX BEUIeCTB) C CcOOMIOfEHUEM MpaBUia Oe30macHoro oOpameHus ¢
BEIIECTBAMH M JIA0OPATOPHBIM 000pyAOBaHHEM, (HOPMYyITUPOBATh IIE€Th HCCIIEIOBAHHMS,
OpPEACTaBIATh B PA3IUYHOM (opMe pe3ysbTaThl HKCHEPUMEHTA, aHAIU3UPOBaATh U
OLIEHHBATh UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

cOONMOaTh TpaBWJia AKOJOTHYECKH IeIeCO00pPa3HOro MOBENEHHS B OBITY U
TPYLOBOW JEATEIBHOCTH B LEIAX COXPAaHEHUS CBOETO 3I0POBbs, OKPY’KAIOLIEH
IIPUPOJIHOM cpesbl M TIOCTUKEHUS €€ yCTOWYMBOrO pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHUYECKOrO JEWCTBHA HAa JKUBBIE OpPraHU3MBI
ONpPEACIEHHBIX OPraHUYECKUX BELIECTB, MOHMMAas cMmbici nokasarens [1/K;

aHAJIM3UPOBATh 1€JIECOO0OPAa3HOCTh INPUMEHEHUS] OpraHMYeCKUX BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILLIEHUS PUCK-T10J1b3a;



chOPMUPOBAHHOCTh ~ YMEHHWI:  OCYIIECTBJISATH  IIEJICHANPABICHHBIA  TOUCK
XUMUAYECKOW HWHGPOPMAIMK B PA3IUYHBIX HCTOYHHKAX (Hay4YHas WU ydeOHO-HaydHas
TuTepaTypa, CpeAcTBa MaccoBoil uHpopManuu, MHTepHET U Apyrue), KpUTHIECKU
aHATM3WPOBATh XUMHUYECKYI0 HHGOpMaINuio, mnepepadarbiBaTh €€ W HUCIOJIB30BaTh B
COOTBETCTBHUH C MTOCTABIEHHOW y4eOHOM 3a/1a4eii.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHHs Kypca «OOmmias M HeopraHW4YecKas XUMUSD)
OTpaXKaroT:

chOpPMUPOBAHHOCTh  MPEACTABIEHUN: O MaTepuaJbHOM EIUHCTBE MHpAa,
3aKOHOMEPHOCTSX U T03HABAEMOCTHU SIBJICHUH MPUPOIBI, O MECT€ U 3HAYCHUH XUMHUU B
CHUCTEME ECTECTBEHHBIX HAayK U €€ poJu B OOECIeUeHUH YCTOWYHBOTO DPAa3BUTHUS, B
peleHuu TPoOJIEM SKOJIOTHUECKOW, IHEPreTUYeCKOW W THUIIEBON 0€30macHOCTH, B
Pa3BUTUU MEIUIMHBI, CO3/IlaHUM HOBBIX MaTepUANIOB, HOBBIX MCTOYHHMKOB HHEPrUHU, B
o0ecreueHrny palroHaIFHOTO MPUPOIONONIB30BAHUS, B (DOPMUPOBAHUN MHUPOBO33PECHHS
U 0o0Imel KyIbTyphl YelOBEKa, a TaKXKe SKOJIOTHYeCKH OOOCHOBAHHOTO OTHOILICHHS K
CBOEMY 37I0POBBIO M IPUPOTHOMN CPEJIE;

BJIAJICHUE CUCTEMON XUMHYECKUX 3HAHUMN, KOTOPas BKJIIOYAET: OCHOBOIOJIATratoI1e
MOHATUS — XUMHUYECKHI DJIIEMEHT, aTOM, SIIPO aToMa, U30TOTBI, SJIEKTPOHHAsT 000JI0YKa
aToMa, s-, p-, d-aToMHbIE OpOUTalM, OCHOBHOE W BO30YXIEHHOE COCTOSHHUS aToOMa,
rUOpUIU3aIIHS aTOMHBIX opOuTanei, HOH, MOJIEKYJIa, BAJICHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, CTENEeHb OKHUCICHUS, XHMHYEeCKas CBs3b (KOBaJCHTHas,
WOHHAs, METaJUTMYeCKasi, BOJOPOAHAsS), KPUCTAUIMYECKAss pEmETKa, XUMHYECKas
peakuus, pacTBOp, SJIEKTPOJIUTHI, HEINEKTPOJUTHI, JIEKTPOIUTHUECKAs IUCCOLMALINS,
CTENEHb JIMCCOIMAIIMK, BOJOPOAHBIM TIOKA3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEID,
TerI0BOM 3 (HEeKT XUMUYECKOW peaklnu, CKOPOCTh XUMHUYECKOW pEaKkluu, XUMHUECKOE
paBHOBECHE, TEOPUHM M 3aKOHBI (TEOPHUS  DIIEKTPOJIUTHYECKON  JHCCOILMAIINH,
nepuoanueckuii 3akon J[.M. MeHnneneeBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH
COXpaHEHHUs W TPEBPAICHUS YHEPTUU TPU XUMHUUYECKHX PEAKIHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEILECTB, 3aKOH JICWCTBYIONINX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHH S3BIK
XUMHUHU, MUPOBO33PEHUYECKHE 3HAHMS, JISKAIMEe B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJIECHUN; COBPEMEHHBIE NIPEACTABICHUS O CTPOCHUH
BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM U HAJMOJIEKYJSIPHOM  YPOBHSX;
MPEACTABICHUSI O MEXaHM3Max XHUMHUYECKUX peakluil, TEepMOAUHAMUYECKUX U
KHHETHYECKUX 3aKOHOMEPHOCTSX MX TPOTEKaHHs, O XHMHYECKOM DPaBHOBECHH,
pacTBOpax M JUCHEPCHBIX cHcTeMax; (PaKTOJIOTrHYeCKHe CBEACHHs O CBOIMCTBAaX, COCTaBe,
MOJTy9eHU W O0e301IaCHOM WCTIOJIh30BAaHUHM BAXKHEHINIMX HEOPTAaHMUYECKUX BEUIECTB B
ObBITYy W TPAKTUYECKOM JEATEIBHOCTH 4YENOBEKa, OOMIMX HAay4YHBIX MNPUHIUIAX
XUMHUYECKOTO MTPOU3BOCTBA;

cOpPMUPOBAHHOCTh YMEHHUMH: BBISBIATh XapaKTEepHbIE MPHU3HAKUA TOHSATHH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME TMIOHATUS TPHU
OMMCAaHUHM HEOPTaHMYECKUX BEIIECTB U UX MPEBPAIICHUH;

c(OPMUPOBAHHOCTh YMEHHUSI HCIOJB30BAaTh XHMHUYECKYIO CHMBOJIUKY  JUIS
cocTaBieHUs (OpMys BELIECTB U YpaBHEHUI XMMHUYECKHUX PEaKUUd, CHCTEMATHUYECKYIO
HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/IEIbHBIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHUS OIpPEAesATh BAJICHTHOCTb W CTENEHb OKUCICHUS
XUMHYECKHX JIEMCHTOB B COCAMHEHUSIX, BUJI XUMUUYECKOUN CBs3U (KOBaJIGHTHAs, HOHHAS,
MeTaJuTH4ecKas, BOJOPO/IHAS ), TUIl KPUCTAUIMYECKON PEIETKA KOHKPETHOT'O BEIIIeCTBA;

c(hOPMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT BHIA
XUMUYECKOH CBS3M M THIA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIH W JIOHOPHO-
aKIIEITOPHBIM MEXaHU3MbI 00pa30BaHNs KOBAJICHTHOU CBSI3U;



c(OPMHPOBAHHOCTh YMEHHI: KiacCU(PULIMPOBATh: HEOPraHUYECKHUE BEIECTBA IO
UX COCTaBYy, XHMHYECKHE pEaKIMHU MO pa3INyHbIM IMpHU3HAKaM (YHUCIYy U COCTaBy
pearupyromux BeleCTB, TEIIoBOMY 3((deKkTy peakuuu, H3MEHEHHIO CTereHeH
OKHCIIEHUS  DJJIEMEHTOB, OOpAaTHMOCTH, Y4YacTHUIO  KaTaluzatopa U  Jpyrue);
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIACCU(UKAIMH H3Yy4aeMBIX
BELIECTB U XUMUUECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHUSI PAacKphIBaTh CMBICT Nepuoaudeckoro 3akona Jl. U.
MenneneeBa M JAEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIOLIYI0, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKILIUY;

c(OpPMUPOBAHHOCTh YMEHHH: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHMYECKHX DJIEMEHTOB II€pBOro—4eTBEPTOro mnepuoaos Ilepuonndeckoit
cuctembl JI.MI. MeHnneneeBa, WUCHONB3YsS TOHATUS «IHEPreTUYECKUE YPOBHUY,
«QHEpPreTU4Yeckue MOAYPOBHU», «s-, pP-, d-aToMHbIE OpOUTaIM», «OCHOBHOE U
BO30Y)KIEHHOE HSHEPreTHYECKHE COCTOSIHMSI aToMay»; OOBSCHATH3aKOHOMEPHOCTH
WU3MEHEHHUS] CBOWCTB XUMUYECKUX 3JIEMEHTOB M UX COEIUHEHUH 0 IIEpUOJaM U IpynIam
[Tepuonnueckoit cucremsl JI. M. MeHnaeneeBa, BaJ€HTHbIE BO3MOXKHOCTH AaTOMOB
HJIEMEHTOB Ha OCHOBE CTPOCHMS UX IEKTPOHHBIX 000JI0UEK;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHYECKHE
CBOMCTBA BEILECTB PAa3JIMUHBIX KJIACCOB, MOATBEPXKAATh CYIECTBOBAHUE I'€HETHYECKOU
CBSA3M  MEXJy  HEOPraHMYeCKMMH  BEIleCTBaMU C  ITIOMOIIbIO  ypaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEAKLIUN;

cOPMUPOBAHHOCTb ~ yYMEHHSI  pacKpblBaTh  CYLIHOCTB: OKHCIIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUI MOCPEICTBOM COCTABIEHHS 3JEKTPOHHOro OajlaHCca 3THX
peakuuii; peakiuii HIOHHOro oOMeHa MyTEM COCTABJICHUS UX IOJIHBIX U COKPAIIEHHBIX
MOHHBIX YPaBHEHUH; peaKkI1ii 'UIpoIn3a; peakiuii KOMILIEKCo0Opa3oBaHus (Ha npumepe
I'UJIPOKCOKOMIJIEKCOB IIMHKA U aJIFOMUHUSA);

COPMHPOBAHHOCTE ~ YMEHHUSA  OOBACHATH  3aKOHOMEPHOCTH  NPOTEKaHUS
XUMHUYECKUX peakIUMi ¢ Y4€TOM HX DHEPreTUYECKUX XapaKTepUCTHK, XapakTep
U3MEHEHHs CKOPOCTH XMMHYECKOH peakiM B 3aBUCUMOCTH OT pa3iMyHBIX (PaKTOpPOB, a
TAK)K€ XapaKTep CMELIEHUS XHUMHYECKOrO pAaBHOBECHS IO/ BIMSHUEM BHEIIHUX
BozaeiicTBuil (mpunmumn Jle [llarense);

Cc(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XMMUYECKHE PEAKINH, JIS)KAIIHE B
OCHOBE IPOMBIIUIEHHOTO TOJIy4YE€HUs] CEpHOW KHUCIOThI, aMMHakKa, OOIIHMe Hay4yHbIe
MPUHLIAIIBI XUMHUYECKUX [TPOU3BOJICTB; 11€J1€CO00Pa3HOCTh MPUMEHEHNS HEOPTaHUYECKUX
BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOILIEHUS PUCK-TI0JIb33;

c(OPMHPOBAHHOCTh BIIQJICHUSI CHCTEMON 3HAHWH O METOJaX Hay4HOTO TO3HAHUS
SBJICHUA MpPUPOABl — HAONIOJEHHE, H3MEpEeHHe, MOJICIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIEHHBIN), UCIIONb3YyEMbIX B €CTECTBEHHBIX HayKax, YMEHUs IPUMEHSATh
9TH 3HAHMS NPU SKCIEPUMEHTAIBHOM HCCIIEOBAHUU BELIECTB M IS OOBSCHEHHUS
XUMHUYECKUX SIBICHHUH, HMEIOIIMX MECTO B NPUPOJE, MPAKTUYECKOW JESATENbHOCTH
YeJI0BEKA U B TIOBCETHEBHOU KU3HU;

C(OPMHPOBAHHOCTh YMEHHS BBISBIATH B3aUMOCBS3b XHMHYECKHX 3HAHHUA C
MOHATUSAMHM U HPEICTABICHUAMHU JPYIHMX €CTECTBEHHO-HAyUHBIX NPEeIMETOB i Oosiee
OCO3HAHHOT'O MIOHUMaHU MaTepUaIbHOIO €AMHCTBA MUDA;

C()OPMHUPOBAHHOCTh YMEHHUS IMPOBOJIUTH PACUETHL: C MCIOJIb30BAHUEM IOHATUI
«MaccoBasi J10JI BELIECTBA B PacTBOPE» U «MOJISIpHAsE KOHILIEHTPALMs»; MacChl BEIIECTBA
win 00bEMa rasa 1o U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY OJHOIO U3
YYaCTBYIOIIMX B pEAKIUH BEIIECTB; TEIUIOBOro d(ddexra peaknuu; 3HAYCHUS
BOJOPOJHOIO II0Ka3aTelsl pacTBOPOB KHUCIOT M INEJIOYEH C W3BECTHOW CTEIEHBIO
JMICCOIMAILIMK; Macchl (00bEMa, KOIMYeCcTBa BEIIECTBA) MPOYKTA PEAKIMU, €CITU OJTHO U3
UCXOIHBIX BELIECTB JIaHO B BHJIE pacTBOpa C ONPEACIEHHOM MAaccoBOM aonen



pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET NPHUMECH); JOJIH BBIXOAA
MPOIyKTa PEaKINK; 00BEMHBIX OTHOIIICHU Ta30B;

chOPMUPOBAHHOCTh YMEHHUW: CaMOCTOSATENIbHO IJIAHUPOBATH U  MPOBOAHTH
XUMUYECKHH SKCTIEPUMEHT (TIPOBEICHHE DPEaKIuii HMOHHOTO OOMEHa, TMOATBEPKICHUE
KaueCTBEHHOT0 COCTaBa HEOPTraHMYECKUX BEIIECTB, OIPEACIICHHE CpEAbl PacTBOPOB
BEIIECTB C TIOMOIIBIO HMHIWKATOPOB, HM3YyYCHHE BIUSHHUS Pa3IMYHBIX (HaKTOpOB Ha
CKOpPOCTb XUMHUYECKOMW PpEaKIUH, PEIICHUE OHKCICPUMEHTANbHBIX 3aJad MO0 TeMam
«Metamney u «Hemeramnsl») ¢ coOmoieHHeM TMpaBWil 0€30MacCHOTO OOpAIIeHUs C
BEIIECTBAMHU U JaOOpaTOpHBIM 000pyAOBaHHEM, (POPMYTHUPOBATH LEJIb HCCIIEIOBAHMUS,
MPEACTABIATE B pa3nudHOM (opMe pe3ynbTaThl IKCIIEPUMEHTA, aHAIW3UPOBATH U
OLICHUBAThUX JTOCTOBEPHOCTb;

c(hOPMHUPOBAHHOCTh YMEHHI: COOJMIONATh TpaBWIa TOJIB30BAHUS XUMHUYECKOU
MOCYI0N U JIabopaTOPHBIM 000pyAOBaHUEM, OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKIIUSMH TIO BBIOJTHEHUIO JTAOOPATOPHBIX XMMHYECKUX OIBITOB, IKOJIOTHYCCKU
11e1ecoo0pa3Horo MoBeACHHs B OBITY U TPYAOBOHM AEATEIBLHOCTH B IENSIX COXPAHEHUS
CBOETO 3J0POBbS, OKPYXKAIOWIEH MPUPOAHON Cpeabl U AOCTHXKEHUA €€ yCTONYMBOIO
pa3BUTHS, OCO3HAaBaThb ONACHOCTb TOKCHYECKOTO JEHCTBUS HA JKUBBIE OpPraHU3MBbI
ONpeACIEHHBIX HEOPraHUYECKUX BEILIECTB, TOHUMAs cMbIca nokaszatens [TJIK;

chOpPMUPOBAHHOCTh ~ YMEHHWI:  OCYIIECTBJISATH  LIEJICHANPABICHHBIA  TOUCK
XUMUYECKON HMH(POPMAIMK B PA3TUYHBIX HCTOYHHKAX (HAay4YHas WU y4deOHO-HaydHas
auTepaTypa, CpeAcTBa MaccoBoil uHpopManuu, MHTepHET U Apyrue), KpUTHYECKU
AHATM3UPOBATBXUMHUYECKYI0 HMH(pOpMaIMio, TepepadaTeiBaThe€ ©  HCIIOIH30BATHB
COOTBETCTBHUH C MTOCTABICHHOM y4eOHOM 3a/1a4eii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHnoBaHnue KosauyecTBo yacoB
Ne DJIeKTpOHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
pa3aesioB U TeM Kontpoubnsie | IIpakTnyeckue
n/n Bcero pecypcbl
NPorpamMmbl padoTbI padoThI
Pa3jen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKOl XMMUH
IIpenmeT oprannueckon
xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX 8 https://uchi.ru/teachers/migrationhttps://www.yaklass.ru/
coenuHeHu A. M.
Bbytieposa
Wtoro no pazneny 8
Pasznea 2.¥YreBoaopoabl
IIpenenbubie
2.1 yIJIE€BOAOPOABI — 5 https://uchi.ru/teachers/migrationhttps://www.yaklass.ru/
QJIKaHbl, IIUKJI0AJIKaAHBI
HenpenensHsbie
2.2 YIJIEBOJOPOAbL: aJIKEHBI, 14 1 https://skysmart.ru/
QJIKaTUCHBI, AJIKHHBI
A . ..
23 DOMATHHCCKHE 8 https://uchi.ru/teachers/migrationhttps://www.yaklass.ru/
YTJIEBOJOPOABI (ApEeHBI)
[IpupoaHbIe HCTOYHUKHT
24 YTJIEBOIOPOAOB U UX 4 https://skysmart.ru/
nepepaboTka
["anoreHnpou3BoHbIC . ..
2.5 p A 4 1 https://uchi.ru/teachers/migrationhttps://www.yaklass.ru/
YIJIEBOI0POJIOB
Hroro no pazgeny 35
Paznen 3.Kuciaopojacoaepskaniue opranndeckue coeIMHeHust
3.1 Cruptel. ®enon 11 1 https://skysmart.ru/
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KapGonwibabie
COEZIMHEHUS: allbJETH/IbI
3.2 u ketoHbl. KapGoHoBbIE 21 1 https://skysmart.ru/
KUCHOTHL. CII0)KHBIE

s¢upsl. Kupsl

3.3 VYriaeBoasl 9 1 https://skysmart.ru/

Hroro no pasneny 41
Paznen 4.A30Tconep:kaniue oprannveckne coeuHeHust
4.1 AMHHEL 12 1 2 https://uchi.ru/teachers/migrationhttps://www.yaklass.ru/
Amunoxuciaorel. benku
Hroro no pazgeny 12
Pa3znen S5.BbicokoMOJIEKY/JISIPHBbIE COETUHEHUS
5.1 BricoKoMONeKy IApHbIC 6 1 https://skysmart.ru/
COEIUHEHNS
Hroro no pazueny 6
OBIIEE KOJIMYECTBO 102 3 6
YACOB I10 ITPOTPAMME



https://skysmart.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://uchi.ru/teachers/migration
https://skysmart.ru/

11 KJIACC

HauMmeHnoBaHue Koan4decTBO 4acoB
Ne pa3IeI0B 1 TeM Kontpo e | Mpaxruseckue JIeKTPOHHBIE (I
/ HTPOJILHEI THYECKH
wn NporpaMmmsI Beero padoTbI padoThI PECypert
Paznen 1.TeopeTnueckne 0CHOBbI XUMUM
Crpoenue aToma.
Ilepuoanueckui
3aKOH U
1.1 [Tepuoanueckas 9 https://skysmart.rt
CHCTEMAa XUMHYECKUX
anemenToB 1. U.
Menneneesa
CrtpoeHue BeniecTna.
1.2 Mmuoroob6pasue 11 1 https://skysmart.r
BEIIECTB
1.3 XHUMHUYECKUE PEAKIINU 19 1 3 https://uchi.ru/teas
Hroro no paszneny 39
Paznen 2.Heoprannueckasi XuMusi
2.1 Hemeraminl 31 1 3 https://uchi.ru/tea
2.2 MerTamis! 23 1 2 https://skysmart.rt
Wroro no pazneny 54
Paznena 3.Xumus u ;KM3HL
Mertoas! TO3HAHUS B
3.1 XUMUHA. XUMASA U 9 https://skysmart.r
KU3HD
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO 100 4 3
YACOB I10 [TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

u/n Tema ypoka

KoanuyecTBo 4acoB

Bcero

padoThbI

IIpakTH4eckue

XUMHHU, TPCACTABJICHUC O

COEIUHEHUN

Hpe):[MeT M 3HAYCHHUC OpFaHquCKOﬁ

MHOFOO6pa3I/II/I OpTraHU4YCCKUX

2 yraepojaa (OCHOBHOE U

BO30YXIEHHOE COCTOSIHUS).

3JIGKTpOHHO€ CTPOCHUC aTOMa



https://skysmart.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://uchi.ru/teachers/migration
https://www.yaklass.ru/
https://uchi.ru/teachers/migration
https://skysmart.ru/
https://skysmart.ru/

BanenTtHrle BO3MOXXHOCTH aTOMa
yriepojaa

XUMHYECKasi CBS3b B OPraHUYECKUX
coeqUHEHMAX. MeXaHU3MbI
00pa3oBaHMs KOBAJEHTHOM CBSI3H,
crocoObI pa3phiBa cBsI3eH

Teopust CTpOEHUS OPraHUYECKUX
coequnennii A. M. bytnepoBa

Buapl uzoMmepun: CTpyKTypHasi,
MIPOCTPAHCTBEHHAs. DJIEKTPOHHbIE
3¢ deKTh B MOJIeKyJax
OpPraHUYEeCKUX COECIMHEHUI

[IpencraBnenue o Ki1accuPpUKAIUN U
CUCTeMaTH4YeCKass HOMCHKJIATypa
(IUPAC) opranndeckux BelIeCTB

Kiaccudukanus peakiuii B
OPraHN4YeCKOr XUMHH

Cucremarusanusa 1 00001IeHne
3HAHUHU 110 TEME

AJIKaHBI: TOMOJIOTUYECKUH P,
obmast popmysa, HOMEHKIATypa U
H30MEepHs, FJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT

10

®u3znyecKnue 1 XUMHIECKUE
CBOMCTBA aJIKaHOB

11

HaxoxeHue ajlkaHoB B IIPUPO/IE.
CriocoObl MoJTy4eHus: U IPUMEHEHUe
AJIKAHOB

12

Huknoankansl: o0mas popmyna,
HOMCHKJIATYpa U U30MEPHs,
0COOEHHOCTH CTPOCHHS U
XHUMHYECKHUX CBOMCTB, CIIOCOOBI
NOJTYYCHHUSI U IPUMECHEHUE

13

Pemenne pacu€THbIX 33124 Ha
OINPEIEICHUE MOJIEKYJIIPHOU
(hopMyJIbI OPraHMYECKOTO BEIIECTBA
10 MAaCCOBBIM JOJIIM aTOMOB
9JIEMEHTOB, BXOJIAIIHMX B €r0 COCTAaB.
CucreMaru3zanus u 0000IIeHHE
3HAHWH 10 TEME

14

AJIKEHBI: TOMOJIOTUYECKUH P,
ob1mast popmysa, HOMEHKIATYpa,
JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
cTpoeHue MosieKy. CTpyKTypHas U
LIUC-TPAHC-U30MEPHUs AIKEHOB

15

du3nyeckre 1 XUMHUYECKHE




CBOMCTBA ankeHOB. [IpaBuiio
MapkoBHHKOBa

16

CriocoOsl MoJTy4eHus: U IPUMEHEHUE
AJIKEHOB

17

[Ipaktuyeckast padora Ne 1 o Teme
"[lonyyeHue 3TUIICHA U U3YUYEHUE
€ro cBoucTB"

18

Pewrenne pacy€THbIX 33124 HA
ONpEIEICHUE MOJIEKYJIIPHOU
(hopMyJIBl OPraHMYECKOro BEIIeCTBA

19

AnKagyeHsl: CONpsHKEHHBIC,
H30JIMPOBAHHBIE, KYMYJIUPOBAaHHBIE.
Oco0eHHOCTH 3IIEKTPOHHOTO
CTPOCHUS

20

XHUMHUYECKHE CBOUCTBA
COMPSOKEHHBIX JINCHOB

21

Crioco05b1 MOJYYCHUS U IPUMCHCHHUC
AJIKaAUCHOB

22

AJKUHBL: TOMOJIOTUYECKUM pS/IL,
obmas popmysa, HOMEHKIATYypa,
ANIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJI, PU3NYECKUE
CBOICTBA

23

XHUMHUYECKHE CBOMCTBA aJIKUHOB

24

KauecTBeHHbIE peakuy Ha
TPOMHYIO CBSI3b

25

CriocoObl MoJTy4eHus: U IPUMEHEHUE
AJIKUHOB

26

Pemenue 3agayd: pacu€rsl o
YPaBHEHUIO XMMUYECKOUN peaKIuu

27

Cucremaruzanus u 00001eHue
3HAHUHU 110 TEME

28

ApEHbI: TOMOJIOTUYECKUI PSA/I,
obmast popmyia, HOMEHKIATYypa.
DIIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ OEH301a U
TOJIyOJia, UX (U3NYEeCKHe CBONCTBA

29

XHUMHUYECKUE CBOMCTBA apPEHOB:
peaKuuy 3aMeLLECHUS

30

XUMHYECKUE CBONCTBA APEHOB:
pEaKUUH NPUCOCTUHEHNS,
OKHCJIEHHWE TOMOJIOTOB OeH301a

31

Oco0eHHOCTH XUMAYECKUX CBOICTB
CTHpOJIa

32

Pemrenne pacu€THbIX 3a1a4 Ha
OIIpeACIICHUE MOJIEKYJIIPHOU




(hopMyJIbl OPraHMYECKOro BEIIECTBA

33

CriocoOpl 1oJIy4€eHUsl U IPUMEHEHUE
apeHoB

34

I'eneTnveckas CBsI3b MEKIY
Pa3TUYHBIMU KJIacCaMU
YTJIEBOJIOPOJIOB

35

Pacuérel no ypaBHEeHUsIM
XUMUYECKUX PEAKIUH.
Cucremaru3zanys U 0000IIeHNe
3HAHUH T10 TEME

36

IIpuponnsrii ras. [lomyTHeie
He(TsHbIE ra3bl

37

KameHHbIi1 yroiib ¥ IpOyKThI €70
nepepaboTKu

38

Hed1p 1 ciocoOb1 €€ nepepaboTKy.
[IpuMeHeHne pOAYKTOB
nepepaboTku HePTH

39

I'eneTnveckas CBsI3b MEKIY
Pa3TUYHBIMU KJIacCaMu
YTJIEBOJIOPOJIOB

40

l"anorenonpoun3BoIHbIE
YIJIEBOAOPOAOB: DIEKTPOHHOE
CTPOEHUE; peaKIH 3aMEeIICHUs
rajloreHa

41

JlericTBHE 1IeI04YEH Ha
raJIOT€HIIPOU3BO/IHBIC.
BzaumoneiicTBre nuranoreHajIkaHOB
¢ MarHueM U IIHHKOM

42

Cucremarusanuus 1 00001eHne
3HAHHU 110 pa3einy
"YrneBogopos!”

43

KonTponbHas padora no teme
"YraeBogopoab"

44

[IpenenbHbIe OIHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUHN PsijI, oOIIast
dhopmyna, CTpoeHHE MOJIEKYI,
M30MepHsi, HOMCHKIIATYpa,
kinaccudukanus, puznyeckue
CBOICTBa

45

XHMHYECKHE CBOMCTBA MMPpEaACIIbHBIX
OAHOATOMHBIX CITMPTOB

46

Crioco0pl MoJTy4eHus: U IPUMEHEHUE
OJTHOATOMHBIX CIIUPTOB

47

[IpocTeie 3(hupbl: HOMEHKIIATYpA U
n30Mepus, 0COOCHHOCTH
(bU3NYECKUX U XMMUYECKHX CBOMCTB

48

MHoroaToMHBIS CIIUPTHI:




OTHUJICHI'JIMKOJIb U rnnuean, ux
(bU3UYECKHe U XUMUYECKHE
CBOMCTBA

49

CriocoOpl 10JIy4€HUsl U IPUMEHEHUE
MHOI'0aTOMHBIX CIIUPTOB

50

DEHOJI: CTPOCHUE MOJIEKYJIBI,
¢dusnueckue cBoiicTBa. TOKCUYHOCTH
dbenomna

51

XUMHUYECKHE CBOMCTBA (DeHoa

52

CriocoObl MoJTy4eHus: U IPUMEHEHUE
(dbeHona

53

[IpakTuueckas pabora No 2.
Petrenue skciepuMeHTaTbHBIX
3a1a4 1o Teme "Craupthl U GheHob"

54

Cucremaruzanys 1 00001eHe
3HAHUHU 110 TEME

55

AHL,Z[GI‘I/II[BI " KCTOHBI: 3JICKTPOHHOC
CTpOCHHUE KapOOHWIBHOW TPYTIITHI,
TOMOJIOTUYCCKHE PAIBI, 06H_[3.51
dhopmyna, nzomepus u
HOMEHKJIATypa

56

AJBAETUABI U KETOHBI: (PU3NIECKUE
CBOMCTBA; pEaKIMH MPUCOSTUHEHHUS

57

Peakuun okucinenus u
KaueCTBEHHbBIE PEAKIINH AJIbJIETUI0B
1 KETOHOB

58

Crioco0bl TOJTy4eHUSs aTbACTUIOB U
KETOHOB

59

OHOOCHOBHBIE TIPE/ICITEHBIC
KapOOHOBBIE KMCJIOThI, 0COOCHHOCTH
CTPOCHUS KX MOJICKYJI

60

N3omepusa u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, HX
(hu3MYecKre CBONCTBRA

61

XHUMHYECKUE CBOMCTBA MPEACIIBHBIX
OJTHOOCHOBHBIX KApOOHOBBIX KUCIIOT

62

OcobeHHOCTH CBOMCTB MypaBbUHON
KHUCJIOTBI. MHOTOOOpa3ue
KapOOHOBBIX KUCIIOT

63

OcobeHHOCTH CBOUCTB:
HETPEeIeTHbHBIX U APOMATHUECKUX
KapOOHOBBIX, TUKAPOOHOBHIX,
TUIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeny BHICIINX
KapOOHOBBIX KUCJIOT

64

IToHsATHE O IPOU3BOIHBIX
KapOOHOBBIX KUCIIOT




65

Crioco0bl 1oJTy4eHus: U IPUMEHEHUE
KapOOHOBBIX KHCIIOT

66

CnoxxHble 3(DUPBI: TOMOJIOTHIECKUT
psia, obmast hopMyiia, H30Mepus U
HOMEHKJIaTypa

67

Ou3nuecKue U XUMUIECKHE
CBOICcTBa 3(hUPOB

68

Pemenue pacu€rHbix 3a1a4: 1o
YPABHEHUIO XUMUYECKOW pPEAKIINH,
Ha OIPEIETIEHUE MOJIEKYIISIPHON
(hopMyJTBI OPTAaHMYECKOTO BEIIECTBA

69

[IpakTuueckas pabora Ne 3.
Pemienue skcriepuMeHTalbHBIX
3aja4 o reme "KapOoHOBbIE
KkucnoThl. CrnoxHbIe 2QUphI"

70

XKupsr: ctpoeHue, pU3NUECKUe 1
XUMUYECKHUE CBOWCTBA (THAPOIH3)

71

Oco0eHHOCTH CBOMCTB KUPOB,
COJIeprKalINX OCTATKH
HETPEeAETbHBIX KUPHBIX KHCIIOT.
2Kupsl B mpupoje

72

Mpu1a KaK COJTM BBICIIIHX
KapOOHOBBIX KUCIIOT, X MOIOIIEE
nenctaue. Ilousatue o
CHUHTETHUYECKUX MOIOIUX CPEJCTBAX

(CMC)

73

['eneTndeckas CBsI3b yIiIeBOJOPOIOB
U KHCIIOPOJCOAEPHKAIINX
OpPraHWYECKUX BEIIECTB

74

Pacuérel no ypaBHEHUsIM
XMMHYECKHUX PEaKIMM

75

Cucremaruzanus 1 00001eHe
3HAHUH 110 TEME

76

OO01mmas xapakTeprCcTUKA YTIIEBOIOB
U KJaccu(pUKaIus yrieBoJ 0B
(MOHO-, 1M~ ¥ TIOJIUCAXAPUIbI)

77

Monocaxapuabl: pusnyeckue
CBOMCTBA M HAXOX/ICHHE B IPHPOJIC

78

[IpuMeHeHne K036l €€ 3HaYeHue
B JKU3HEACATEIBHOCTA OpraHu3ma

79

Jucaxapupl: caxapo3a, MaJbT03a U
nakro3a. HaxoxneHnue B npupone n
IIPUMEHEHHE JUCAXapHI0B

80

[Monucaxapuapl: cTpoeHUe
MaKpOMOJIEKYJ, pru3nueckue u
XMMHUYECKHE CBOHCTBA, IPHMEHEHUE

81

ITonstre 00 HCKYCCTBCHHBIX




BOJIOKHax

82

Pemrenne pacueTHbIX 3a1a4 Ha
OIIpeZIeIICHUE J10JIA BBIXO/A
IIPOJYKTA PEAKIIMU OT TEOPETUYECKH
BO3MOXHOI0

83

CucreMmaruzanus 1 00001eHue
3HAHUM MO pa3aeiy

84

KonTponbHas pabota mo Teme
"Kucnoponaconepxaniue
OpraHUYeCKHUE COCTMHEHUS"

85

AMUHBL: KTacCUpUKAIHS, CTPOCHUE
MOJIeKYJI, 001mast popmyia,
U30Mepusi, HOMEHKJIaTypa U
¢u3nueckue cBoiicTBa

86

XHUMHUYECKHE CBOUCTBA
anrpaTHICCKUX aMUHOB

87

AHWINH: CTPOCHHE aHUIIHHA,
0COOECHHOCTU XUMHUYECKUX CBOMCTB
AHWJINHA

88

CriocoObI oTyueH s 1 IPUMEHEHNE
anudaTuIecKux aMHUHOB

&9

AMUHOKHUCIIOTBI: HOMEHKJIATYypa U
nzomepusl, (pu3nueckKue CBOICTBa.
OTtnenpHBIE IPEICTABUTENH O-
AMHWHOKHCJIOT

90

XnMH4yecKrue CBOMCTBA
aMHHOKHCJIOT, UX OMOJIOTHYECKOE
3HaYeHue aMuHokucioT. CuHTE3 U
TUPOJINU3 TIENTHJIOB

91

benku kak npupoiHble TOIUMEPHI;
CTPYKTYpHbI O€JIKOB

92

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A3oTcoaepikaiiue
TeTEPOLMKINYECKHAE COCTUHEHMUS.
HyxkiienHOBBIE KHCIIOTBI: COCTaB,
CTPOEHHUE U OMOJIOTHY€eCcKasl poib

94

[IpakTuueckas pabora Ne 4.
Peirenue skcniepuMeHTANbHBIX
3a7a4 no teme "A3oTcoaepkaniue
OpraHUYeCKHUE COCTMHEHUS"

95

[IpakTuyeckas padora Ne 5.
Pemenue sxkciepuMeHTATBHBIX
3a1a4 no teme "Pacno3HaBaHue
OpraHUYECKUX COCTMHCHUI"

96

KonTponbhas pabota no teme
"A3zoTconepxaiiue opraHuuecKue
coeguHeHus"




97

OCHOBHBIE TTOHSITUS XUMHHU
BBICOKOMOJICKYJISAPHBIX COC,Z[HHGHI/II;'I
1 METOJBI UX CHUHTC3a —
noJmMepu3anus 1
IOJIMKOHACHCAIIMA

98

IIlnacTtMmaccel. YTunusanus u
nepepaboTKa MIacTuKa

99

DJ1acTOMEpbI: HATYpaJbHbBIN
CUHTETHYECKHE Kayuyku. Pe3una

100

Bonokna: HaTypalibHbIE,
HCKYCCTBEHHbIE, CHHTETUYECKHUE.
[TonuMeps! cienualbHOTO
Ha3HAYCHUs

101

[IpakTuueckas padora Ne 6.
Pemenne skcriepuMeHTaTBHBIX
3aja4 1o teme "Pacrio3naBaHue
IUIACTMACC U BOJIOKOH"

O00011eHE U cUCTEMaTU3ALUS
M3YYCHHOTO MaTepuaa 1o TeMe

102

"BricokOMOJIEKYIIpHbIE
coeTMHEeHHUS"

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

IIpakTH4eckue
padoThbI

Atom. CocTaB aTOMHBIX SIJED.
XuMuuecku deMeHT. M30Torb!

CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK
aTOMOB, KBAHTOBBIC YHCIIA

Knaccudukanus XuMHIECKUX
3JIEMEHTOB (S-, p-, d-, f-371eMeHTBI)

Pacrnipenenenue 31€KTPOHOB 1O
ATOMHBIM OpOUTAIISIM

DNEKTPOHHBIC KOHMUTYpAIHH
aTOMOB DJIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUU

DneKTpOHHBIE KOH(UTYpaIUH
MOHOB. DJIEKTPOOTPULIATEILHOCTh

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XHUMHYECKHUX 31eMeHTOB /JI. U.
MenpeneeBa, CBA3b C COBPEMEHHOU
TEOpUEH CTPOEHHUSI aTOMOB

3aKOHOMepHOCTI/I HU3MCHCHUA




CBOMCTB XUMHUYECKUX IJIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX U
CJIOXKHBIX BEIIECTB 10 TPYIIaM U
nepuoiam

Cucremarusanusa 1 0000IeHne
3HAHHUH 110 TEME

10

Bunn xuMu4aeckou CBSI3H.
MexaHu3Mbl 00pa30BaHUS
KOBAJIEHTHOU CBsI3U. BogopoaHas
CBsI3b. MEXMOJIEKYISIPHBIE
B3aNMMOICHCTBUS

11

BaJIGHTHOCTL 1 BAJICHTHBIC
BO3MOKHOCTH aToOMOB. CBS3b
3JEKTPOHHOU CTPYKTYPBI MOJIEKYJI C
WX TEOMETPHUYECKUM CTPOCHHEM

12

[IpencraBiaeHust 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTaB U
HOMEHKJIaTypa

13

BemectBa MoseKyIspHOTO U
HEMOJIEKYJISIPHOTO CTpOECHHUA. THIIbI
KPUCTATNIMYCCKUX PCUICTOK U
CBOMCTBA BELLIECTB

14

[ToHsTHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJUIOUIHBIX
pacTBopax

15

WcTunHbIE pacTBOPHI: HACHIIIICHHBIE
Y HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObI BRIpaKCHUS
KOHIIEHTPAIIUU PACTBOPOB

17

Pemenune 3a71a4 ¢ MCoab30BaHUEM
HOoHATHUH "MaccoBas J0JIA
pacTBOpPEHHOrO BemiecTna',
"MoJisipHasi KOHLIEHTpauus"

18

Knaccudukamnmst 1 HOMEHKIaTypa
HEOPraHUYECKUX BEILLECTB

19

Cucremarusanus 1 0000IIeHne
3HAHUH 110 TEME

20

KonTponbHas paborta no remam
"Ctpoenue aroma. [leproanueckuii
3akoH u [lepuonnueckas cuctema
XUMHUYECKUX 3eMeHToB Jl. U.
Menpneneesa", "Crpoenue
BemecTBa. MHOrooOpasue BemniecTs"”

21

Krnaccudukanus XuMHIecKux
peakiuil B HEOPraHU4ECKON U
OpraHNYeCKOM XUMHH. 3aKOH
COXPAHEHHUs MacChl BELIECTB; 3aKOH




COXpaHEHUs U MIPEBPAILCHUS
SHEPIUU IIPU XUMUYECKUX PEAKLUAX

22

TennoBsie 3¢ (HeKThl XUMUYECKUX
peakuuii. Tepmoxumuieckne
YpaBHEHHUSI

23

Brrunciienus mo ypaBHEHHSIM
XUMHUYECKUX PEAKIUHU U
TEPMOXUMHUYECKUM YPABHECHUSIM

24

CKOpOCTh XMMUYECKOU peakiinu, eé
3aBUCUMOCTD OT pPa3JIMYHbIX
(dakropoB. Katanus u kaTaau3zaTopbl

25

['omoreHHsbI€ ¥ Te€TEPOreHHbIE
peaKuuu

26

[IpakTuyeckas padora Ne 1 mo teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOpPOCTb XMMHYECKOU peakiuu"

27

OO6patuMeble U HEOOpaTUMBbIE
peakuuu. XMMHU4YECKOE paBHOBECUE

28

[TpakTuyeckast padora Ne 2 o Teme
"Bnustaue pa3nuaHbIX GakTOpOB HA
M10JIO)KEHUE XMMHUYECKOT O
paBHOBecHUs"

29

DAEKTPOIUTHYECKAS UCCOLIUAIIMS.
CusibHbIE U CJ1a0bIe 3JIEKTPOJIUTHI.
CreneHp AuccoIMAIMU

30

HNonHOe npoun3BeIeHrE BOAbI.
Cpena BOOHBIX pacTBOPOB.
Bonoponusriii mokazarens (pH)
pacTBopa

31

I'mpaponus coneit. Peakiuu,
MPOTEKAIOIIHUE B PACTBOPAX
BIICKTPOJIUTOB

32

ITpakTuyeckas padota Ne 3 o Teme
"XUMHYECKHE PEaKii B pacTBOpax
3JIEKTPOJIUTOB"

33

OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE
peakunu. BaxuHeine OKuCauTenu
Y BOCCTAaHOBUTEIHN

34

MeTo 3JIeKTPOHHOTO (3JIEKTOHHO-
HOHHOT0) OajlaHca

35

DNEeKTpOIU3 pacTBOPOB U
paciiaBoB BEIIECTB

36

Pemenne 3aaa4 pas3sjIMYHbBIX TUIIOB

37

Pemenne 3aaa4 pPas3sjIM4YHbIX TUIIOB

38

Cucremarusanuus 1 00001IeHAE
3HaHUHU 110 TeMe " XUMHUYECKHUE
peakuun"




39

KonTponbhas pabota no teme
"Xumuueckue peakiuu"

40

ITonosxeHne HeMeTaNIOB B
[Iepnonnueckoii cucreme
XUMHYECKHUX deMeHTOB /JI. H.
MenpeneeBa 1 0COOCHHOCTH
CTpO€HUs UX aToMOB. du3nyecKue
CBOMCTBA HEMETAJIJIOB

41

Anotponus HEMETauIoB (Ha
MpUMepe KUCIOPOia, CePhl,
docdopa u yriiepoaa)

42

Bonopon: nonyuenue, Gpusudeckue
Y XMMHYECKHE CBOMCTBA. ['uIpuibl

43

[ajioreHpl: HAXOXKJICHUE B TIPHPOJIE,
CHOCcOOBI NOTYYeHHUs, PU3UUECKUE U
XMMHMYECKHE CBOMCTBA

44

l'anorenoBonopoasl. Baxuenmme
KHCIIOPOJICOAEPKALLUE COEUHEHUS
raJIoreHOB

45

JlabopaTopHbIe ¥ IPOMBIILICHHBIE
CHOCOOBI OTYYEHHS TaIOTeHOB.
[IpuMeHeHne rajnoreHoB U ux
COeIMHEHUN

46

[TpakTrueckas padota Ne 4.
Perrenue skciepuMeHTAbHBIX
3aza4 o teme "I"anoreHsr"

47

Kucnopon: naboparophsie n
IIPOMBIIIIJIEHHBIE CTIOCOOBI
HOJTy4eHUs, PU3HIECKHE U
XUMHUYECKHE cBOMCTBa. O30H.
[TpumeHeHne KUCI0poia ¥ 030Ha

48

OKcCHJIbI M IEPOKCHIBI

49

Pemenne 3aaa4 pas3sjIM4YHbIX TUIIOB

50

Cepa: HaxoXJIeHHUE B IPUPOJIE,
CHOocOObI MOTyUYeHUs, PU3NIECKUE U
XUMHYECKHE CBOMCTBA

51

CepoBoiopo/1, CyIbGUIBI

52

Kucnoponcoaepkamiue coeTMHEHHS
cepbl. OCOOEHHOCTH CBOWCTB
CEPHOM KUCJIOThI

53

[TpakTuyeckas padora Ne 5.
Pemenue sxkciepuMeHTAIBHBIX
3anau no teme "Cepa u eé
coenuHenus"

54

A30T: Hax0XJAEHUE B IPUPOJIE,
CrocoObI MOMyUYeHUs, PU3NIECKUE U
XHUMHYECKHE CBOMCTBA. AMMHAK,
HUTPUJIBI




55

Kucnopoaconepxanme coe suHEHUS
azora. OcoOEHHOCTH CBONCTB
a30THOU KHUCJIIOTEI

56

[IpuMeHeHue a30T1a U ero
coeiMHEeHUI. A30THbIe y100peHus

57

docdop: HaAXOXKICHHUE B PUPOJIC,
CIOCOOBI NOTYYEeHHUs, PU3NIECKUE U
XUMHUYecKue cBoricTBa. Dochuasl u

dhochun

58

Oxcunst hocdopa,
dhochopcoaepkammme KUCIOTHI.
Coan dhochopHOH KHCIIOTHI

59

[Ipumenenue dhocdopa u ero
coenunennii. dochopHbIe
ya00peHUs

60

[IpakTuyeckas padora Ne 6.
Pemenune skcriepuMeHTaTBHBIX
3aja4 1o Teme "A3oT u pochop u
WX COCIMHEHHUS"

61

VYrinepoa: HaXx0JIeHUE B IPUPOJIE,
AJIOTPOIIHBIE MOAU(PUKAIINY;
(bu3HYeCcKre U XUMUICCKUE
CBOICTBa, MPUMEHEHUE

62

Oxkcun yrinepona(Il), okenn
yriepoaa(lV), yronbHast kuciora u
eé€ conu

63

Pemenne 3aaa4 pa3jIM4YHbIX TUIIOB

64

Kpemuuii: Haxoxk1IeHHE B IPUPOJIE,
CHOCOOBI NOTYYeHHUs, PU3NUECKUE U
XUMHUYECKHE CBOMCTBA

65

Oxcun kpemuusi(1V), kpemHueBas
KHCJI0TA, CUJINKATHI

66

[TpuMeHeHre KPEMHHUS U €T0
coenuHennii. CTeKIo, ero
MOJIyYEHHUE, BUJIBI CTEKIIA

67

Pemenue 3amau PAa3JIUMYIHBIX THUIIOB

68

Cucremaruzanys 1 00001eHe
3HaHui 1o teme "Hemeranasr"

69

Konrponsnas padora no Teme
"Hemeraier"

70

AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboTHI, KOPPEKITUS OLTUOOK

71

[TonoxeHue MeTasoB B
[lepnonnueckoii cucreme
XMUMHUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK aTOMOB
METAJUIOB




72

OO6mwme guznyueckre CBOMCTBA
MetaiioB. [I[pumMeHeHre MeTanioB B
OBbITY U TEXHUKE

73

Crnnasel MetaiioB. Koppozus
METaJJIOB

74

Pemenne 3aJ1a4 pa3JIMYHbIX TUIIOB

75

DIIEKTPOXUMHUYECKUI Psif
HanpspkeHui mMetaisos. O0mue
CHOCOObI OJTYUYEHHUS] METAJIIOB

76

OOw1ast XxapakTepUCTHKa METAJIJIOB
[A-rpynne! [lepuoauueckoit
CHUCTEMBI XUMHUYECKUX JIEMEHTOB.
Hatpuii u xanuii: noiy4yeHue,
¢busnyeckue 1 XUMUYECKHE
CBOICTBa, IPUMEHEHUE ITPOCTHIX
BEIIECTB U UX COCIUHECHUN

71

OO6mras XxapaKTeprucTUKa METAIIOB
[TA-rpynns! Ilepuogunueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Marunuii ¥ KanbLUl: I10J1y4Y€eHue,
(u3znyecKkrue 1 XuMHYEeCKUe
CBOICTBaA, IPUMEHEHHUE ITPOCTHIX
BEIIECTB U UX COSTMHECHUH

78

JKEcTKOCTB BOIBI U CIIOCOOEI €8
yCTpaHCHHS

79

AJIFOMUHMI: TIOTyYEHHE,
¢busnvecKrue 1 XUMHYECKHUE
CBOICTBa, MPUMEHEHUE

80

AMdoTepHbIe CBOMCTBA OKCHIA U
TAAPOKCUIA ATIOMUHUS,
TUJIPOKCOKOMITJIEKCHI aTFOMUHUS, UX
IIPUMEHEHUE

81

Pemenue 3aJ1a4 pa3JIM4HbIX TUIIOB

82

[IpakTuyeckas padora Ne 7.
Pemenue skciepuMeHTATBHBIX
3aJ1a4 1Mo TeMe "MeTalbl II1aBHBIX
noarpynn"

83

OO6mras xapakTeprucTUKa METAJIOB
no6ounbIx noarpynn (b-rpymm)
[Tepuoanyueckoit cucTeMsl
XUMHUYECKHX 3JIEMEHTOB

84

Ouznyeckue 1 XUMHUIECKHe
CBOICTBA XpOMa U €ro COCIMHECHUH,
UX IPUMEHEHHE

85

Baxwueiinme coeMHEeHN Maprasiia.
IlepmaHranar xanus, ero
OKHCJIHTENILHBIE CBOIICTBA

86

dusnyeckue U XUMHUIECCKIE




CBOMCTBA XKeJe3a U €ro
coenuHenuii. [lonyuenue u
IIPUMEHEHHE CILJIABOB XKeJe3a

87

dusnueckue U XUMUICCKUE
CBOMCTBA MEJIM U €€ COCTUHEHUH,
HX IPUMEHEHUE

88

duznyeckre 1 XUMHUYECKHE
CBOMCTBA IIMHKA M €r0 COeTUHEHHI,
UX IPUMEHEHHUE.
['uApOKCOKOMILIEKCHI IIMHKA

89

[TpakTrueckas padota Ne 8.
PemreHne skcriepUMeHTAIBHBIX
3a7a4 o temMe "MeTaibl
MOOOYHBIX MTOATPYI"

90

Pemenue 3aJ1a4 pa3JIM4HbIX TUIIOB

91

O0001IeHYE ¥ cUCTEMAaTU3 AU
M3YyYEHHOT'0 MaTepHasa 1o TeMe
"MeTtamis"

92

KonTponbhas pabota mo teme
"Metamnsr"

93

AHanu3 pe3ynbTaToB KOHTPOJIBHOM
paboThI, KOPPEKITHS OMHUOOK

94

Posnp xumun B obecnieueHnu
YCTOMYHBOIO pa3BUTHUSA
yenoBedecTsa. [lonsTre o Hay4YHbIX
METOAX UCCIEAOBAHUS BELIECTB

95

Hay4Hble TpUHIUIIBI OpraHU3aIUN
XHMHYECKOTO IPOM3BOJICTBA.
[TpomblnIeHHBIE CITOCOObI
HOJTyYCHUs BOKHEUIIINX BELICCTB

96

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KarollIeu Cpelbl U ero
IIO0CJICACTBUA

97

XHMHS U 300POBbE YEIIOBEKA.
JlexapCcTBEHHBIE CPEACTBA

98

Xumug nuiy. Poins xumnu B
o0ecIIeueHnH MMUIIEBON
0€e30I1aCHOCTH

99

Kocmernueckue u mapdromepHbie
cpenctBa. beiToBas Xxumus

100

XuMHS B CTPOUTEIILCTBE.
Baxwueiiime cTpouTenbHbIE U
KOHCTPYKLIMOHHBIE MaTepUabl

101

XuMHS B CEIBCKOM XO35HCTBE.
OpFaHI/I‘IeCKI/Ie U MUHCPAJIbHBIC
yIa00peHUs

102

CucreMmaruzanys 1 00001eHe
3HAHUH 110 TEME




OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 8

Kpurtepuu ouneHKU 3HAHUI M YMeHHIT 00y4aroluXcs M0 MPeAMeTy « XUMHSD)
dopma KOHTPOJISI YCTHBIN OTBET, 1JaOOpaTOpHbIE pabOTHI,TECT, IPOEKT.

Kpurepun nu HOpMBI OLICHKH 3HAHUH M YMEHHUI 00y4aroluxcs 32 YCTHBII
OTBeT.

Ouenka"5"cTaBUTCS, €CIIM YUYCHUK:

1. [Toka3zbiBaeT TiTyOOKOE 1 MOJTHOE 3HAHWE M IIOHUMAHKE BCETO MTPOTrPaAaMMHOTO

Marepuana;

MOJIHOE TIOHMMAaHUE CYIIHOCTH PacCCMaTpPUBAEMbIX TTOHITHH, SIBJICHUH H

3aKOHOMEPHOCTEM, TEOPHUId,

B3aMMOCBSI3EH.

2. YMeeT cOCTaBUTH MOJHBIA U TPABUJIBHBIN OTBET HA OCHOBE U3YYEHHOTO

Martepuana;

BBIICTISITh  TJIABHBIC TTOJIOKEHHSI, CAMOCTOSITEIIBHO TIOJITBEPKIATh OTBET

KOHKPETHBIMHU [IPUMEPAMHU,

(hakTamMu; CaMOCTOSITEIIbHO U apTyMEHTHPOBAHO JieaTh aHAIN3, 0000IIEeH s, BHIBOJIHI;

YCTaHABIIMBATh MEXIPEIMETHBIC CcBs3M (HA OCHOBE  paHe

MPUOOPETEHHBIX 3HAHWI ) ¥ BHYTPUIIPEAMETHBIE CBSI3H, TBOPUYECKU TPUMEHSITh
MOJIyYE€HHbIE 3HAHUSI B HE3HAKOMOM CUTYAIINH;

MOCJIEZIOBATENHLHO, YETKO, CBA3HO, 00OCHOBAHHO M O€30IIMO0YHO M3J1araTh y4eOHBIH

MaTcpual.
VYMeeT COCTaBIATh OTBET B JIOTHUCCKOM IOCICA0OBATCIIBHOCTH C HCITIOJIB30BAHUEM
HpPIHSITOfI TCPMUHOJIOTUH,; OCJIATh COOCTBCHHBIC BBIBOJBI, (I)OpMYJII/IpOBaTB TOYHOC

oTpesieNieHue U
HCTOJIKOBAaHUE OCHOBHBIX TOHATUH, 3aKOHOB, TEOpU. MOXKET MPH OTBETE HE
MOBTOPSATH JIOCIIOBHO
TEKCT yueOHHKA; U3J1araTh, MaTepHall JUTEPATYPHBIM S3bIKOM; MPABUIBHO U
0OCTOSITETFHO OTBEYATH Ha JIOTIOJIHUTEIBHBIC BOIIPOCHI YUUTENSI; CAMOCTOSTEIIBHO
Y paloHAILHO UCTIOIB30BaTh HATJISAHBIE TTOCOOMS, CIPABOYHBIC MAaTEPHAIIBL,
Y4eOHUK, TOTIOTHUTEIFHYIO JINTEPATYPY, IEPBONCTOYHUKN; TIPUMEHSTH CUCTEMY
YCJIOBHBIX 0003HAYEHUH NPU BEJICHUH 3aIUCEH, COMPOBOXKIAIOIINX OTBET;
WCTIOJIB30BATh JIJIS IOKA3aTeIhCTBA BBIBOJ] O BH3YyaIbHBIX HAOIIOICHUSIX U ONBITOB.
3. CaMOCTOATENBHO, YBEPEHHO U 0€30IIMO0YHO TIPUMEHSET MOJIYYEHHbIE 3HAHMSA
B pELICHUU
[TpoGiem Ha TBOPUYECKOM YPOBHE; AOIMyCKAET HE OoJiee OJJHOTO HEe0UYETA, KOTOPBIMA
JIETKO
Hcnpasisietr o TpeOOBaHUIO YUHUTEIST; UMEET HE0OX0AUMbIE HABBIKUA PAOOTHI C
npubopamu,
yepTexamu, CXeMaMH, TpadukaMu, KapTaMH, COIMYTCTBYIOIIMMH OTBETY;3alHCH,
COIIPOBOKJAIOIIINE
OTBET, COOTBETCTBYIOT
TpeOOBaAHUSM.

Onenka "4" cTaBUTCS, €CITH




YUCHUK:
1. IMoka3bIBaeT 3HAHUS BCETO M3YYEHHOTO MPOrPAMMHOI0 MaTepuana .Jlaér
MOJIHBIN U

[IpaBuNbHBIN OTBET HA OCHOBE MU3YUYEHHBIX TEOPHIL; TOMYyCKAaeT HE3HAUUTEIbHbIC
OIIMOKH ¥ HETOYETEI

[Ipu BocIipou3BeI€HUN U3YYEHHOTO MaTepuaa, HeOoIblliie HETOYHOCTH Py
UCIOJIb30BAHUU

HayuHbIX TepMHUHOB WK B BBIBOJIAaX, 00001IeHUsAX U3 HaOIoAeHuit. MaTepuan
U3JIaraer B

OnpenenéHHOM TOTMYECKOM MOCIeI0BATENbHOCTH, IPU ATOM JIOMYCKAET OJHY
HEerpyOyro OmuoKy

WK He 0oJiee IByX HEJOUYETOB, KOTOPHIE MOXKET UCIIPABUTH CAMOCTOSTENBHO MPU
TpeOOBaHUY HITU

HEeOOJBIION OMOIIM TPETOAABATENS; MOITBEPHKAAET OTBET KOHKPETHBIMU
MIpUMepaMu; TIPABIIIEHO

OTBEUAET Ha JIOTIOTHUTEIbHbIE BOMPOCH! yUUTEIS.

2. YMeeT caMOCTOATENbHO BbIACTATH INIaBHBIE MOJIOKEHHS B U3yUYEHHOM
MaTtepuane; Ha

OcHoBaHuu (paKTOB U IPUMEPOB 000OIATH, 1eTIaTh BEIBOABL. Y CTAHABINBATH
BHYTPUIIPEAMETHBIE CBS3U. MOXET MPUMEHSATH MOTYYCHHbIC 3HAHUS HA MPAKTUKE B
BUJION3MEHEHHOH CUTYyaIHH,

Cobmto1aTh OCHOBHBIC TTPABHIIA KYJIBTYPBl YCTHOM PEYM; UCIIOIB30BATh IPH OTBETE
Hay4YHBIC TCPMHHEI.

3. He obnagaer JOCTaTOYHBIM HABBIKOM Pa0OTHI CO CIIPABOYHON JIUTEPATYPOIA,
YU4eOHUKOM,

[lepBoncTOUHNUKOM (IIPAaBUIBHO OPUEHTUPYETCS, HO paboTaeT

MEJIJICHHO).

Onenka "3" craBuUTCS, €CIIU YUEHHK:

1. YcBauBaer ocHOBHOE coziepkanne yUeOHOro MaTepraa, Ho MIMEET TIpOOebl,
He TPENATCTBYIOIINE JalIbHENUIIIEeMY YCBOCHHUIO TPOrPaMMHOTO MaTepHuaia.
2.U3naraer marepuan He CUCTEMaTH3HPOBAHO, (pparMeHTapHO, HE BCET/Ia
MOCTIeI0BATEIbHO;

[Toka3bIBaeT HE JOCTATOUHYIO C(HOPMUPOBAHHOCTH OTJCIIbHBIX 3HAHUN U YMEHUH;
c1ab0 apryMEHTUPYET BBIBOJBI U OOOOIICHMSI, TOMYCKAET OMIMOKH TIPU UX
(bopMyIHpOBKE; HE UCIIOJIb3YET B KAUECTBE JOKA3aTEIbCTBA BHIBOIBI U
00001IeHHS 13 HAOIIOACHUH, ONBITOB WJIM JIOTTYCKAET OMMOKH MPU UX
U3JI0KEHUY; NAET HE YETKUE ONPEACIICHUS IIOHATUM.

2. VICIIBITBIBAET 3aTPYIHEHUS B IPUMEHEHNH 3HAHUN, HEOOXOMMBIX JUIs
peleHus 3a1a4y

Pa3nu4HbIX TUTIOB, MPAKTUYECKUX 33/IaHUIT; IPH O0BSICHEHHH KOHKPETHBIX
SIBJICHUI HA OCHOBE

TEOPHl U 32aKOHOB; OTBEYAET HETIOJIHO HA BOIIPOCHI YUUTEIS HITH BOCIIPOU3BOTUT
coJiepKaHue TeKcTa

y4eOHUKa, HO HEZIOCTaTOYHO ITOHUMAET OT/IENIbHBIC TTOJIOKEHHUSI, UMEIOIIINE BaXKHOE
3HAa4YeHUe, B ITOM TEKCTE, JOITyCKas O/IHYy-/IBE IpyOble OINOKH.

Onenka "2" craBUTCS, €CIIU YUEHUK:

1. He ycBauBaeT u He pacKpbIBa€T OCHOBHOE COJIEPKAHUE MATEPUAsIa; HE 3HAET
WU HE

MOHUMAET 3HAYUTENIFHYIO YacTh MPOrPAaMMHOTO MaTepuaa, mpeaenax
MIOCTABJICHHBIX BOIIPOCOB;



HE JIeTIaeT BHIBOJIOB U 0000IICHUIA.

2. Umeert cna6o copMUPOBAHHBIE M HEMOJIHEIE 3HAHKS, HE YMEET IPUMEHSATH MX
MIPH PEIICHUN

KoHkpeTHBIX BOIIPOCOB, 3a/1a4, 33JJaHHii TI0 00pa3Iry.

3. Ipu oTBeTE Ha OIUH BOIPOC JOMYCKAET 00JIeE ABYX IPyOBIX OIIMOOK, KOTOPBIE
HE MOXET

HcnpaBuTh naxke Ipy TOMOIIHM YIUTEIIS.

Kpurepuu 1 HOpMBI OLIEHKH 32 JiadopaTopHbIe padoThI.

OneHka«5» cTaBUTCSA B TOM CIy4ae, €CITU YJaluiics:

a) BBINOJIHWII Pa0OTy B OJHOM 00beME € COOIIIOJIEHHEM HEOOXO0IMMON
MOCTIEI0BATEILHOCTH MTPOBEICHUS OIBITOB U U3MEPEHHUIA,

0) caMOCTOSITEIHFHO U PAIMOHAIBHO BHIOPA M TTOATOTOBHII JISI OTIBITA BCE
HE00X0AUMOE

000pyTI0BaHUE, BCE OMBITHI MPOBEIT B YCIOBUAX U PEKUMAX, 00€CIICIHBAIOIIIX
MONTyYeHHE PEe3yIbTATOB U BHIBOJIOB C HAUOOIBIIIEH TOUHOCTHIO;

B) B IIPEJICTABJICHHOM OTYETE MPABWIBHO M aKKyPaTHO BBITIOJHUI BCE3AIHCH,
TaOUIIBI, PUCYHKH, YEPTEXKH, Tpa(UKH, BHIYUCICHUS U CIENIa BBIBOIBL;

T') IPaBUWJIbHO BBIMOJIHUII aHAJIN3 MTOTPEIIHOCTEH;

1) coburo1an TpeOoBaHuUs 0€30MaCHOCTH TPYAA.

OrneHKa«4»CTaBUTCS B TOM CITy4ae, €CJIA BBITIOJIHEHBI TPEOOBAHMSI K OIICHKE 5, HO:
a) ONBIT IPOBOIMJIICS B YCIIOBHSIX, HE 00€CTIEUMBAIOLINX JOCTATOYHOM TOUHOCTH
U3MEpEHUH;

0) OBLJIO JOMYIIEHO JIBa-TPU HEJOYETa, WK He OoJiee OAHON HerpyOoil ommoKku u
OJTHOTO

HejoveTa.

Onenka«3» cTaBUTC, €Clid paboTa BBIIIOJIHEHA HE MOJHOCThIO, HO 00BeM
BBIIIOJTHEHHON 4aCTH TaKOB, YTO MOYKHO C/I€JIaTh BBIBOIbI, MIIM €CJIU B XOJI€
MIPOBEICHUS ONBITA U U3MEPEHUH OBLIN JOMYILEHBI CIEAYIOIINE OLIMOKY:

a) OIBIT IPOBOJIMJICS B HE PAL[MOHAIBHBIX YCIOBUAX, UTO MPUBENIO K NOTYyUEHUIO
Pe3yabTaToOB C OOJIbIIEH MOTrPEIHOCTIO,

0) wiM B oTyeTe ObUIM JOTMYIIEHBI B 00ILIEH CI0KHOCTH He OoJiee IByX oIHOO0K (B
3aIucsxX

€IMHUIl U3MEPEHUSX, B BBIUNCICHUSIX, TpaduKax, TabInIax, CXxemax, aHalu3e
MOTPEUIHOCTEN U T.J.), He MPUHIMIIUAIBHOTO JUI JAHHOW paboThl XapakTepa, He
MOBJIMSIBIIMX HA PE3YJIbTAT

BBITOJIHEHUS,

B) WJIN HE BBINOJIHEH COBCEM WJIU BBINOJIHEH HEBEPHO aHAJIU3 IOTPELIHOCTEMH,

I') WK paboTa BHIIOJIHEHA HE MOJHOCTHIO, OIHAKO 00bEM BBIIIOJHEHHOM YacTu
TaKOB, YTO MO3BOJISIET OJIYYUTh IPABUIIbHBIE PE3YIIbTATHI U BHIBOJIBI IO OCHOBHBIM,
NPUHIUIHAIBHO BaKHBIM 3a7jauyaM padoThlI.

OreHka«2» CTaBUTCS B TOM ClIydae, €CIIH:

a) paboTa BBIMIOJHEHA HE MOJIHOCTBIO, 1 00BEM BBITIOJIHEHHON 4acTH paboThI HE
MIO3BOJISIET

CZIeNaTh IPABUJIbHBIE BBIBOBI,

0) WM OIBITHI, U3MEPEHUS, BEIYUCIICHNUS, HAOIIOICHHS TIPOU3BOINIINCH
HETPaBUIIBHO.

B) WIHU B X0/i€ paOOTHI U B OTUETE OOHAPYKUIIUCh, B COBOKYITHOCTH, BCE
HE/I0CTAaTKH, OTMEUEHHbIE B TPEOOBAHUAX K OLICHKE«3).

B Tex ciyuasx, korja ydauuiics nokasajl OpUriHaJIbHbIA U Haubosiee



PaLMOHAIBHBIN OAXOJ K

BoinonHenuto paboThl U B npoliecce paboThl, HO He U30eKan TEXHUYHBIX
HEJ0CTaTKOB, OLIEHKA 3a:

Boinonnenue paboThl ,[T0 YCMOTPEHHUIO YUUTENS, MOKET ObITh MOBBIIIEHA IO
CPaBHEHHUIO C YKA3aHHBIMH BBILIIE HOPMaMHU.

JlabopaTopHbie padoThbl MOTYT NPOBOAUTHCA KaK HHIWBHUIYAIbHO, TaK W JUIS
napbl WM TPYNIbl yyamuxcs. B cBs3u ¢ TeM, 4TO OOJBIIMHCTBO J1a00OpPaTOPHBIX
OTIBITOB y4aluecs BBIMOJHAIOT ()POHTAIBHO U CYIIHOCTh OMBITOB BBICHSAETCS Ha
YPOKE, OLICHKH 32 UX OIMCAHHME BBICTABIATH BCEM ydaluMcs He caeayeT. OLeHKy
YYEHHUKY MOKHO BBICTaBUTh IIPU €r0 aKTUBHOM Y4YacTUU B 00CYKJIEHUU

MaTtepuaia, ObICTPOM BBIIIOJHEHUH OIBITOB, MPAaBUILHOM UX aHanu3e. [losTomy
1abopaTOPHBIE OMBITHI IO XMMHUU OIICHUBAIOTCS] BBIOOPOUYHO.

Ouenka npoexra.

Bricokuil ypoBeHb-OTMeETKA«S»

1. IIpaBUIBLHO MOHSATEI 1IENb, 3a1a4K BBIIOJIHEHUS IPOEKTA.

2. Co6nrofieHa TEXHOJIOTUS UCIIOJIHEHHS ITPOEKTA, BBIIEPKAHBI COOTBETCTBYIOIIHE
STarbl.

3. IpoekTt oopMIIEH B COOTBETCTBUM € TPEOOBAHUIMH.

4. IIposiBIEHBI TBOPYECTBO, HHUIIUATHBA.

5. IpexbABIEHHBIN MPOLYKT AEATEILHOCTH OTANYAETCS BHICOKMM Ka4eCTBOM
WCTIOJTHEHUS,

COOTBETCTBYET 3asiBJICHHOUN TeMe.

[ToBBIlIEHHBIN YPOBEHB

OT1MmeTKa«4»

1. TIpaBUIBLHO MOHSATEI 1IENb, 334K BBIIOJIHEHHUS POEKTA.

CobmrofeHa TEXHOJIOTHSI UCIIOTHEHUS IPOEKTa, ATAIIbl, HO IOMYIIECHBI
HE3HAYUTEIIbHEIC OITUOKU,

Herounoctu B opopmiieHuH.

2. IIposiBIEHO TBOPYECTBO.

3. IpeabABICHHBIN IPOLYKT AEATEILHOCTH OTIANYAETCS BHICOKMM Ka4eCTBOM
WCTIOJTHEHUS,

CoOOTBETCTBYET 3as1BIICHHOU TEME.

ba3zoBblit ypoBeHb-OTMETKA«3)

1. TlpaBuUIIbHO MOHATEI LENb, 331241 BBIIOJIHEHHS IPOEKTA.

2. CobmoieHa TEXHOJIOTHS BBIOJIHEHUS IPOEKTa, HO UMEIOTCS 1-2 ommOKHu B
JTanax Wid B

0o OpMIICHHH.

3. CaMOCTOATENBHOCTH NPOSIBJIEHA HA HEAOCTATOYHOM

YpOBHE.

Hu3Kknit ypoeeHb - OTMeTKa «2»

ITpoeKT He BBINOJIHEH U HE

3aBepILEH.

TecTtupoBanue, KOHTPOJIbHBIC

paboThl

OtmeTKa «5»CTaBUTCS, €CJIM YUYEHUK BBIIOIHWI IPpaBuiIbHO OT 85% 1o 100% ot
oO1iero uuciia

6aoB



OtmeTKa «4» cTaBUTCS, €CIIM YYEHHUK BBIIIOJIHUII IPaBUIIBLHO OT 65 % 10 84% ot
oO1iero gucia

OaioB

OtMmeTka «3»CTaBUTCS, €CIIM YICHUK BBITIOJHIII TPAaBUIBHO OT 45 % 1o 64% ot
o0111ero yucna

OaoB

OTMeTKa«2» CTaBUTCSA,ECIINYYECHUKBBITOTHIITIPaBUIbHOMEHEe45%0T 00111er0o
qucia

OaoB

WX He MPUCTYNUI K paboTe, WK He NPEJCTaBUI Ha IIPOBEPKY.

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBI

10 KITACC

Kon

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOIM
NpoBepsieMoOro

00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero oo1ero 06pa3oBaHus
pe3yJibTarTa

1 TeOpeTI/I‘leCKI/Ie OCHOBBI OpFaHI/I‘lCCKOﬁ XHUMHUHU

ChopMUpPOBaHHOCTh TMPEACTABICHUH O XHMHYECKOH COCTaBIISIOLIECH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, pOJUM XHMHHM B II03HAHUU
L1 SBJIGHUN TPUPOIbI, B (OPMHPOBAHMH MBIIUIEHUS U KYJbTYpPbI
' JUYHOCTH, €€ (YHKIMOHAIHHOH TPaMOTHOCTH, HEOOXOTUMOMN st
peleHusT TPAKTUYECKUX 337ad U HKOJOTHYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOCMY 310POBbBIO U HpHpOHHOﬁ cpeac

Brnanenue cucteMoil XHMMHMYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAr Ak I1E MTOHATHUSA (Monexyna, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, CTETNEHh OKHUCIEHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OO0BEM, YTIEPOAHBIA CKEIeT,
byHKIIMOHANbHAS ~ Tpynma,  paaudkal,  U30MEepHs,  H30MEpHI,
TOMOJIOTUYECKUM PsiZl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- H
12 a30TCOACpIKAIIUE COCTUHEHHUs, OMOJOTUYECKH AaKTHBHBIC BEIECTBA
' (yrmeBompl, KUpBI, OCJIKH), MOHOMEp, MOJHMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS OpraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKUH S3bIK XUMHUH, (AKTOJIOTUYECKUE
CBEJICHHSI O CBOICTBaX, CcoOCTaBe, TNONy4YeHUH U Oe30MacHOM

HCIIOJIb30BAaHUM  Ba)KHEHUIITNX HCOPraHMYCCKUX HW  OPraHUYCCKHX

BCIIICCTB B 6I>ITy u HpaKTI/I‘IeCKOfI JACATCIIBHOCTH YCJIOBCKA

1.3 ChopMUpPOBAaHHOCTH, yMEHUW BBIABIATH XapaKTEPHbIE MPU3HAKU




HOHSITI/IfI, YCTaHaBJIMBATb nux B3aNMMOCBA3b, HCIIOJIB30BAaTh
COOTBCTCTBYIOIIMC IIOHATUSA IIPU OINKUCAHUH COCTaBa, CTPOCHUA U

npeBpameHI/Iﬁ OpraHn4CeCKUux COE€IUHEHUI

1.4

c(OPMHPOBAHHOCTh YMEHUH HCIOJIb30BATH XMMUYECKYIO CHMBOIUKY
JUIS COCTABJICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOI,
CcOKpamiéHHOW) ¢GOpPMYJT OpPraHMYECKHUX BEIIECTB W YpPaBHCHUM
XUMHWYCCKUX peaKuHﬁ, HU3T0TaBJIMBATb MOJACIN MOJICKYJI OPraHUYCCKHUX
BCIICCTB JIsI WJUIIOCTPALMKU UX XUMHYCCKOr0 M MPOCTPAHCTBECHHOI'O

CTPOCHHA

1.5

ChopmupoBaHHOCT,  yMEHHM  YCTaHABIMBATh  MPUHAIJICKHOCTH
U3yYCHHBIX OPraHWYECKHX BEIIECTB 10 UX COCTAaBy M CTPOCHHIO K
ompenenéHHOMY Kiaccy (Tpynme) coeauHEHUH (YIJIEBOIOPOIBI,
KHACJIOPOA ¥ a30TCOAEpIKAIMe COCAMHEHUs, BBICOKOMOJICKYJISAPHBIE
COCIMHEHUs), JaBaTh UM  Ha3BaHHUA 1O  CHCTEMAaTUYECKOU

nomenkiatype (IUPAC)

1.5

ChopMUpOBaHHOCTb YMEHUS ONPEAEIATh BUABI XMMUYECKON CBSI3U B

OpPraHUYECKUX COCAMHEHUSX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopmupoBaHHOCT,  YMEHHUSI TMPUMEHSTH: TOJOXKEHUS  TEOpUHr
CTpOoeHHUsl opraHuyeckux BemectB A.M. bytinepoBa 1isi 00bsICHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa WU CTPOEHUS; 3aKOH

COXpPAaHCHUS MACChl BEIIECCTB

VYraesomopoasl.  Kucnoponcoxepkammie W a30TconAepIKallue

OpTraHU4YC€CKUC COCAUHCHUS. BBICOKOMOJ'IeKy.TI}IpHLIC COCAUMHCHUA

2.1

CchopMUpOBaHHOCTh YMEHHH NPUBOIUTH TPUBUAIbHBIE Ha3BaHHS
OTJENIbHBIX OPraHWYECKUX BELIECTB (STHJICH, NPOMMJICH, AalleTHJIEH,
ATUJICHIVIMKONb, TIULEPHH, (eHod, (GopManblerui, aneTaabIeruy,
MypaBbUHas KHCJOTA, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHCIIOTa,
CTeapHHOBasi KHCIIOTa, IJIIOKO3a, (PYKTO3a, Kpaxmal, LeJJII03a,

TJIAIIAH)

2.2

ChopmupoBaHHOCT, yMEHMI XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3nYecKe M XUMHUYECKHUE CBOWCTBA THUIMYHBIX IPEICTaBUTEIICH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, ITHIICH,
NPOMNWICH, aleTwieH, OyramueH-1,3, merwnOyramuen-1,3, OeH3odn,
METaHOJ, 3TAHOJ, STUJICHIJIMKOIb, TIUIEPHH, (EHON, aleTaabIeTus,
MypaBbHHAsS M YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxmal, IeJUII0J03a,

aMUHOYKCYCHasl KUCJIOTa)

23

ChopmHupoBaHHOCTh yMEHMSI WLIIOCTPUPOBATh T€HETHYECKYIO CBSI3b

MCKIAY TUITHYHBIMH MNpeaACTaBUTCIIAIMHA Pa3IMIHBIX KJI1aCCOB




OpTraHU4YCCKUX BCIICCTB YPAaBHCHUAMMN COOTBCTCTBYIOINX XUMHUUYCCKHUX

peaKIuii C UCIIOIB30BAHUEM CTPYKTYPHBIX (POPMYII

24

CdhopmMupoBaHHOCTD yMEHUS XapaKTEpPU30BaTh HUCTOYHMKHU
YTIEBOAOPOAHOTO ChIpbs (HEPTh, IPUPOIHBIN Ta3, yroib), CIOCOOBI UX

nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MPOIyKTOB MepepadoTKH

XUMHS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HaHUs, UCIOIb3yEeMbIX B XUMHH MPHU U3YUCHHUH
BEIIECTB W XUMHUYECKUX SBJICHUN (HAOMIOEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), HCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKHE 3HAaHUA U1 TNPUHATHS PEHIeHMHd B KOHKPETHBIX

KN3HCHHBIX CUTyalludX, CBA3aHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM

32

ChopmupoBaHHOCT, yMEHMI COONMIOJATh MpaBUia IOJIB30BaHUS
XUMUYECKOW TOCYJIOH M JIabOpaTOpHBIM OOOpYJAOBaHHEM, a TaKXKeE
mpaBuia OOpaIIeHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMH

1O BBIIIOJIHECHHUIO J'Ia60paT0pHBIX XUMHUYCCKUX OIIBITOB

3.3

ChopMupOBaHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJIHATH XUMHYECKHUHA
HKCHEPUMEHT (IPEBPALCHUS OpPraHUYECKUX BEIIECTB IPU HarpeBaHuH,
MOJIyYEHUE 3TUJICHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHMYECKHUX BEIECTB, JeHaTypauus O€JKOB IpuU HarpeBaHHH,
LIBETHBIE pEaKLUU OEJIKOB) B COOTBETCTBUM C IPaBUIAMHU TEXHUKH
0e30macHOCTH MpH OOpallleHUH C BeleCTBAMU U J1a0OpaTOPHBIM
00opyaoBaHUEM; MPEACTaBIATh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucud YpaBHEHUH COOTBETCTBYIOLIUX

peakiuii ¥ GOpMyIHPOBaThH BHIBOJIBI HA OCHOBE ATHUX PE3YJIbTaTOB

34

CdhopmupoBaHHOCTH YMEHHI TPOBOJIUTEH BBIYMCICHUS 110 XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA WU
MPOYKTa peakllUy 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO

U3 UCXOJHBIX BEIIECTB WM MPOITYKTOB PEaKLIUN)

3.5

CdhopmupoBaHHOCTH YMEHUH KPUTHYECKH aHaJIU3UPOBATh
XUMHUYECKYI0 HH(POpPMALUIO, IOJIY4YaeMyI M3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBoit nunpopmayu, cetb HTEpHET U 1pyrue)

3.6

CdhopmupoBaHHOCT, yMEHHUU COONIOAATH TMPaBWIA IKOJIOTHYECKU
11eJ1IecO00pa3HOro MOBENEHHUsI B OBITY W TPYAOBOW NESATEIBHOCTH B
LEISIX COXPaHEHHUS CBOErO 3J0POBbS M OKpPYKAIOIIEH MHPUPOTHOM
Cpellbl, 0CO3HABaTh ONACHOCTh BO3JICHCTBUS Ha JKHBBIE OpPraHU3MBI
OHpGIIeJIéHHI)IX OpTraHU4Y€CKUX BCHICCTB, IMOHHUMAA CMBICII IMOKA3aTCIIA

[MAK (upenenbHO AOMYyCTUMON  KOHIIGHTpAIMHM), TMOSCHATH Ha




pUMepax crnocoObl YMEHBIICHHUS U MPEIOTBPALLEHUS UX BPEIHOIO

BO3JCHCTBUS HA OPTaHU3M YEJIOBEKA

11 KUIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOW MPOrpaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTI/I‘leCKI/Ie OCHOBBI XMMHH

1.1

Brnagenue cucTeMOM XMMHUYECKMX 3HAHWW, KOTOpas BKIIFOYACT:
OCHOBOTIOJIATAIOIINE  TOHATHS  (XMMHUYECKHUH  DJIIEMEHT,  aTOM,
AJIEKTPOHHAs 000JI0YKa aTOMA, S-, p-, d-dIIEKTPOHHBIE OPOUTAII AaTOMOB,
HMOH, MOJIEKyJla, BaJEHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, CTENEHb
OKHUCJICHUS, XMUMHYECKas CBSI3b, MOJIb, MOJIApHAsh Macca, MOJISPHBIN
00BEM, KpUCTATUYECKAas pemi€éTka, THUIBl XUMHYECKUX PEaKIui
(OKHCITUTENbHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIAOTEPMHUYECKHE,
peakIi MOHHOTO OOMEHA), PacTBOp, JJIEKTPOIUTHI, HEIITEKTPOJIHTEHI,
ANEKTPOJIMTUYECKAST ~ JTUCCOLMAIINS, OKHUCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHUYECKOW PEaKIuu, XUMUYECKOE PABHOBECHE); TCOPUU U
3aKOHBI (TEOpHsl SJIEKTPOJUTHUECKON aucconuanuu, llepuoanueckuii
3akoH [[.M. MeHnzeneeBa, 3aKOH COXpPaHEHHsI MACChI), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH, (PAKTOJIOTUICCKUE CBEICHHS O CBOMCTBAX,
coCcTaBe, TOJNyYeHWH W OC30MacCHOM HCIOJIB30BAHUN BaKHEHIIIMX
HEOPTaHUYECKUX BEIIECTB B OBITY WM MPAKTHYECKOW JCSTEIBHOCTH

YCJI0OBCKa

1.2

CchopMupOBaHHOCTh yYMEHUH BBISBIATH XapaKTepHbIE TPH3HAKH U
B3aUMOCBA3b M3YYCHHBIX IIOHATHM, INPUMEHATH COOTBETCTBYIOLIUE
MOHATHA IIPUM ONMCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M HUX IPEBpALICHUH; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HAHUHN c MOHATUSAMHU 51 [IPEACTABICHUAMU IpYTUx

C€CTCCTBCHHOHAYYHBIX IPECAMETOB

1.3

BnangeHne OCHOBHBIMH METOdAMHU HAay4YHOIr'o IO3HaHUA BCHICCTB U
XAMHYECKUX SIBICHHUHU (Ha6JII-O,I[eHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MOJICIIMPOBAHNE)

1.4

ChopmupoBaHHOCT, yYMEHUU ONpEAENATh BaJeHTHOCTh M CTENEHb
OKHCJICHUSI XHMHUYECKHX DJIEMEHTOB B COCIUWHEHHUAX pa3InYyHOTO

COCTaBa, BHJ  XUMHUYECKOW  CBs3u  (KOBaJe€HTHas, HWOHHAafi,




MeTaJlJIn4yecKasi, BOAOPOJHAs) B COCIUHEHUSIX, TUI KPUCTAITIMYECKON
pPEIIETKY KOHKPETHOI'O BEIECTBA (aTOMHAs, MOJEKYJIApHas, MOHHAs,

MeTaJlJIn4ecKast)

1.5

CchopMupoBaHHOCTh YMEHUH ONpEAENATh XapakTep CpeAbl B BOAHBIX

pacTBOpaAxX HCOPraHUUICCKUX COCIMHEHUH

1.6

ChopmupoBaHHOCT, ~ yMEHUS  KJIacCU(UIUPOBATH  XUMHUYECKUE
peakuuu Mo pa3lIuyHbIM MPU3HAKaM (YHCIy U COCTABY pearupyromux
BEIIECTB, TEIUIOBOMY d(QeKTy peakiuu, HW3MEHEHHUIO0 CTeneHen
OKHUCIICHHS ~ DJEMEHTOB,  OOpaTUMOCTH  PEaKIuu,  y4acTHIO

KaTajnzaropa)

1.7

ChopMUpOBaHHOCTh ~YMEHHH  COCTABISATh YPAaBHEHUS  pEaKIMl
pa3NUYHBIX THUIIOB, IOJHBIE U COKpALIEHHbIE YpPaBHEHUS peaKIHii
MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHUS, IPH KOTOPBIX ATH PEAKIUH UAYT

J0 KOHIIa

1.8

CdopMUpOBaHHOCTH YMEHHI MPOBOJUTH PEAKIIUU, TIOITBEPIKIAIONTNE
Ka4eCTBEHHBII  COCTAaB  PAa3JIMYHBIX HEOPraHUYECKUX  BEUIECTB,
pacro3HaBaTh OIBITHBIM ITYTEM HWOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpAX HCOPTaHUYICCKUX BCIICCTB

1.9

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ pPacKpbiBaTb CYIIHOCTb OKHUCJIUTCIIbHO-
BOCCTAaHOBHTCJIIBHBIX peaKHI/Iﬁ MOoCpEACTBOM COCTaBJICHUA

AJIEKTPOHHOIO OajlaHca 3TUX peakuuit

1.10

ChopmupoBaHHOCT, YMEHUNH OOBSCHATH 3aBUCUMOCTb CKOPOCTH

XUMHUYECKOHN peaklMy OT pa3InuyHbIX (PaKTOPOB

CpopMUpPOBAaHHOCTL yMEHUH  OOBSCHATH  XapakTep CMEHICHUs
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTH OT BHEIIIHETO BO3JCUCTBUS

(mpunnun Jle aTtensbe)

0611.1351 N HCOPTraHNYCCKasA XUMHA

2.1

CdopmupoBaHHOCT, YMEHUN pacKpbiBaTh cMbIcH [lepuoamueckoro
3aKOHa JI.1. MenneneeBa " JIEMOHCTPUPOBATH €ro
CHUCTEMATHU3HUPYIONIYI0,  OOBSCHUTEIBHYID W  IPOTHOCTHYECKYIO

byHKITUU

2.2

CdopMUpOBaHHOCTh YMEHUN XapaKTEPU30BaTh FJIECKTPOHHOE CTPOEHUE
aTOMOB XMMHMYECKMX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
CUCTEMbl XHMHMUecKUX ayeMeHToB J[.M. MenneneeBa, uCHob3ys
MOHITHUSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTHYECKUe
YPOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOWCTB

XUMHUYCCKHUX JJICMCHTOB H HX COCI[I/IHGHI/Iﬁ o mnepuoaaM M rpymmam




[Iepnonnueckoi cucteMsl XMMUYECKUX 351eMeHTOB [[.1. MenneneeBa
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CdopMuUpOBaHHOCTh YMEHHH XapaKTepu30BaTh (OIMUCHIBATH) OOIIHe
XUMHUYECKHE CBOUCTBA HCOPTraHNYCCKUX BCIICCTB pa3JIMYHBIX KJIaCCOB,
MNOATBCPIKIAATH CYHICCTBOBAHUC TeHEeTUYECKOU CBA3U MCKOY
HCOPraHMYECKUMH  BEIIECTBAMH  C  [OMOIIBK  ypaBHCHHU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

24

ChopMuUpOBaHHOCTh ~ YMEHMH  yCTaHaBIMBAaTh  HPUHAMIEKHOCTh
HEOPraHMYECKUX BELIECTB I0 UX COCTABY K ONPENEIEHHOMY KJIACCy
(rpymnme) coeaMHEHUM (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJJIbI,

OKCHAbl, OCHOBAaHUA, KUCJIOTEI, aM(I)OTepHLIe TUAPOKCUBI, COJ'II/I)

2.5

CdhopmupoBaHHOCT, YMEHUN HCIOIB30BATh XUMHUYECKYI0 CHMBOIUKY
JUIs cocTaBleHUs: (GopMyNl BEIIECTB W YPaBHEHHH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHUs OTACIBHBIX HEOPraHMYECKUX BeIIeCcTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, raméHas H3BECTb, HeEram€Has HW3BECTb,

MUTbEBAs COJIA, MUPUT U IpYyTHE)

2.6

CdhopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEILIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKIATh  CYIIECTBOBAHHWE  T'CHETHYECKON  CBS3HM  MEXKIY
HEOPTraHUYECKUMU BEIIECTBAMU c MTOMOIIIBIO ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX pCaKLII/Iﬁ

2.7

CchopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBIIOJIHATH XUMUYECKUN
HKCHEPUMEHT (pa3lioKeHUEe MEepOKCHAa BOJOPOAAa B MNPHUCYTCTBUU
KaTaJln3aropa, ONpeAeseHUe Cpelbl PACTBOPOB BELIECTB C MOMOILBIO
YHHBEPCAIFHOTO HMHIUKATOPa, BIUSHHUE pa3IHYHBIX (HaKTOpOB Ha
CKOPOCTh ~XHMHUYECKOM peakiuH, peakuud HOHHOrO OOMeHa,
Ka4yeCTBEHHbIE PEaKLUU Ha cynbdar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTUOH aMMOHMS, pElICHHE SKCIEPUMEHTANbHBIX 3a7ad 10 TeMaM
«Meramne» u «HemeTanasl») B COOTBETCTBUHM C MPAaBHJIAMU TEXHUKHU
0e30macHOCTH TpH OOpaIleHWH C BEIIeCTBAMH M JIaOOPaTOPHBIM
000pyZI0BaHUEM; IpEeCTaBIATh pe3yJIbTaThI XUMHUYECKOTO
JKCIEpUMEHTa B (OpME 3alMCH YPaBHEHUH COOTBETCTBYIOLIUX

peakuuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIHTATOB

2.8

CpopMUpOBaHHOCT, YMEHHUW COOJIOJATh TMpaBWIa TOJb30BAHUS
XUMHYECKOH TIOCYNON M JTabopaTopHBIM O0OpYyJIOBaHWEM, a TaKKe
mpaBuiia 0OpalleHus: ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIINIOJTHCHHUIO na60paToprlx XUMHNYCCKHX OIIBITOB

2.9

ChopmupoBaHHOCT, ~ YMEHUH  XapaKTepu3OBaTh  XHUMHUYECKHUE




IIPOLIECCHI, JIEKAIIUE B OCHOBE IPOMBIIIJICHHOIO MOJY4YE€HUs] CEpHOU
KHCJIOTHI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH IMPEICTABICHHUNA 00
Oo0IIMX HAyyHBIX [PUHLOUIAX M  SKOJOTMYECKHUX  Ipobdiiemax

XUMHYECKOI'O ITPONU3BOACTBA

XuMU U )KU3Hb. PacuéTel

3.1

CdopMHUpPOBAaHHOCTh TPEICTABICHUH O XHMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBl MHpa, pPOJIM XUMUU B [O3HAHUU
SBIIGHUH TPUPONbI, B (OPMUPOBAHWU MBIIUICHUS M KYJIBTYPHI
JTUYHOCTH, €€ (YHKIMOHAIBFHOW T'PAaMOTHOCTH, HEOOXOAMMOM IS
pelleHrs TMPAaKTHUYECKUX 3aJad U IKOJOTUYECKH OOOCHOBAaHHOIO

OTHOUIEHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpesie

3.2

CdhopMupoBaHHOCTD yMEHUI KPUTHYECKU aHAJIN3UPOBATh
XUMHUYECKYI0 HMH(POpMAIUIO, TMOIyYaeMyl0 U3 pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHMKAIUH, c€Th IHTEpHET U Ipyrue)

3.3

CchopMupoBaHHOCTh yYMEHUH COOMIOJATh MpaBUiIa HKOJIOTHYECKU
1enecoo0pa3Horo MOBeNEHUs B OBITY M TPYAOBOM JESATENILHOCTH B
LENAX COXPAaHEHHs] CBOETO 3J0POBbS M OKpYXKarolled NpUpOIHON

cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3JICHCTBHSI HA JKUBBIE OpPraHU3MBI
ONpPEACIIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszarens 11K, moscHsaTh
Ha MpUMepax crocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BO3,Z[GI>'ICTBPI5[ Ha OpraHusM 4€JIOBCKa

3.5

ChopMUpOBaHHOCTh  YMCHHU IPOBOJTUTH BBIYUCIICHHSI C
WCTIOJIb30BAHUEM TIOHITHS «MAaccoBasi JIOJISl BEIECTBA B PacTBOpPE»,
O6”béMHI)IX OTHOILIEHUH Ta3oB Ipru XUMHYCCKUX PCAKOUAX, MACChL
BeIIECTBa HUIIHU OG’béMa ra3oB 1o HU3BCCTHOMY KOJIMYUCCTBY BCHICCTBA,
Macce WM 00BEMY OTHOTO W3 YYaCTBYIONIMX B PEAKIMU BEIIECTB,
TEII0BOTO 3(dekTa peaknuu Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChI

BCHICCTB, MPECBPALICHUA U COXPAHCHHUA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIeMeHT coIepPKAHUA

1

TeopeTnueckre OCHOBBI OPraHUYECKON XUMHUU

1.1

[Ipenmer opraHnuecKkOM XMMHH: €€ BO3HUKHOBEHWE, Pa3BUTHE U 3HAYEHUE B
IOJyYEHUU HOBBIX BELIECTB M MAaTEpUANIOB. Teopusi CTPOEHUS OpPraHUYECKUX

coequHennii A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMyIbl OpraHMYECKHX BemlecTB. ['oMonorus, wu3oMepus.
XuMuyeckasi CBS3b B OPraHUYECKUX COETUHEHHSIX — OJMHApHBIE M KpaTHbBIE

cs3u. [IpencrasieHne o KiraccuUKaIMy OPraHUIeCKIX BEIICCTB

1.3

Homenknatypa opraHMyeckux COEIMHEHUH (cHcTeMaTHYecKasl) U TPUBUAJIbHbBIE

Ha3BaHUS BaXKHEUIIINX Hpel[CTaBI/ITeHef/'I KJIaCCOB OPraHUYCCKUX BCUICCTB

VYri1eBOo10pOBI

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHM pAl. MeTaH U 3TaH — npocTenIne
NPEJCTaBUTENIN QJIKAHOB: (DU3UUECKHE M XUMHUYECKUE CBOWCTBa (peakiuuu

3aMCIICHUA U FOpeHI/Iﬂ), HaXO0XKACHUEC B IPUPOAC, IMOJTYYCHUC U IIPUMCHCHHUC

2.2

AJKeHBI: cOCTaB u CTPOCHUC, TOMOJIOTHYECKUI pAA. OTUJICH " MMPOMNUJICH —
HpOCTCﬁIHPIG npeaACTaBUTCIIN AJIKCHOB! (bl/ISI/I‘IeCKI/Ie A XUMHYECKHE CBOMCTBA
(peaKum/I THAPHUPOBAHUA, TAJOTCHHUPOBAHUA, THUApAaTallid, OKUCJICHUA H

HOJ'II/IMepI/IBaI_[I/II/I), MOJIYyYCHHEC U ITPUMCHCHUC
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Ankanuensl: Oyrtamuen-1,3 u MerunOyranueHn-1,3: crTpoeHue, BaxHeilue
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanun). IlomyueHne cuHTETHUECKOTO

KayudyKa U Pe3HHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALIETHIICH —
NPOCTEHIIMKA TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUue U
XUMHUYECKHE CBOWCTBA (peakUuu TUAPUPOBAHNUS, TaJIOreHUPOBAHUs, THIpaTallly,

TOpPEHMSI ), IOJyUYEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUEeCKHME M XHMHUYECKHE CBOMCTBA
(peakuuy rajgoreHMpoBaHUsI U HUTPOBAHU ), IIOJYyYEHUE U IpUMEHEHUE. Toiyour:
COCTaB, CTpoeHHe, (u3MYecKMe M  XUMHYECKHEe CBOMCTBa  (peakuuu
raJJOTeHUPOBAHUSI M HUTPOBAaHMA), IMOJy4€HUE MU HpUMeHeHHe. TOKCHYHOCTh
ApCHOB. T'eneTnueckas CBSI3b MCXKIAY YyrjiaeBoaopoaaMu, NPUHAMICKAIIUMU K

Ppa3JIMYHbBIM KJIaCcCaM

2.6

[TpupoaHbIe HICTOYHHUKH YIIIeBOA0PO0B. [Ipupoanblii ra3 u nomyTHele HeTAHBIC




ra3el. Hedtp u e€ mpoucxoxnenne. Criocodsl mepepabOTKu HEPTH: MeperoHka,
KPEKUHT (TePMHUYECKUH, KaTalnuTU4eckuit), muposus. IIpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN yroiab u

MPOIYKTHI €r0 nepepadboTKu

Kncnoponcoz{epmamne OpPraHN4YCCKHUC COCINHCHUA

3.1

ITpenenbHble OAHOATOMHBIE COMPTHI. METaHO U 3TAHOJI: CTpPOEHUE, (PU3NIEeCKHue
U XUMHYECKHe  CcBOWcCTBa  (peaklMM C  aKTUBHBIMM  METaJUlaMu,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), NpUMEHEHHE. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBUE METAaHOIA M 3TaHOJIa HA OPraHU3M 4YeJIOBEKA.
MHoroaToMHbl€ CIUPTHL. DTUIEHIVIMKONIb U TIHULEPHH: CTPOEHUE, GU3NUECKUE U
XUMHYECKHE CBOMcTBa  (B3aMMOJAEMCTBME CO  WICJIOYHBIMM  METajllaMH,
KauecTBEHHAsl peaklusi Ha MHOIOAaTOMHbIE cIupThl). JlelicTBUE Ha OpraHu3M

YCIOBCKaA. HpI/IMeHeHI/IC TJIIMIOCPUHA U OTUJIICHIJIUKOJIA

3.2

@deHONM:  CTpOEGHHE MOJIEKYJNbI, (U3MYECKHe U XUMHUYECKHE CBOICTBa.

TokcnynocTs enona. [Ipumenenue penona
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AJ'ILI[CFI/II[LI 1 KCTOHBI. (I)OpMaJ'ILI[CFI/III, aleTalIbACTU/: CTPOCHHUC, (bPISI/IquKI/IC n
XHUMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHUA M BOCCTAHOBJICHUA, KAYCCTBCHHBIC

peaxium), MojiydeHrue u NpuMeHeHne

3.4

OnHOOCHOBHBIE TpefeibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTpOEHHE, (PU3NUECKHe U XMMHUECKHE CBOMCTBA (CBOWCTBA, OOIIHE [T
Kjlacca KHUCJIOT, peakius OSTepuuKaliu), TMOIyYeHHe ¢ TNPUMEHEHHE.
CreapuHoBasi U OJICMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIM BBICHIMX KapOOHOBBIX

KHUCIOT. Mblta KaK COJIM BBICIITHAX Kap6OHOBBIX KHUCJIOT, UX MOIOIIECC ,Z[CI\/'ICTBI/IC

3.5

Crnoxxubie 3GuUpbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOMKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [lpumenenue xupoB. buonoruyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukaius yrieBoaoB (MOHO-, AM- U TOJIHCAXapUIbI).
I'moko3a — mpocTedmnii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUSI MOJIEKYJIbI,
¢du3nueckue 1 XUMHYECKUe CBOIcTBa (B3aumozeiictue ¢ ruapokcuaom meau(ll),
OKHMCJICHHE aMMHauyHbIM pacTBOpoM okcuga cepeOpa(l), BoccraHoBieHME,
OpO’KeHHE TIJIIOKO3bl), HAXOXKJIEHHE B IMPUPOJE, NPUMEHEHUe, OMOoJoruuecKas
posb. DorocunTe3. PPyKTO3a KaK MU30MEP IIIOKO3bl. KpaxMair u 1emiono3a Kak
npuposaHble noiauMmepbl. CTpoeHHME Kpaxmala M LEeJUIo03bl. Pusndyeckue u

XUMHUYECKHE CBOICTBA Kpaxmaina (TUIpOIn3, KAUeCTBEHHAs PEaKIs C HOJ0M)

A30Tcoz[ep>1<amne OpPraHNn4€CKUeC COCANHCHUA

4.1

AMMHOKHCIOTEI KakK aM(i)OTepHBIe OpPraHnu4cCKuUuc COCANHCHUA. dusnyeckue u

XUMUYECKHE CBOMCTBA aMWHOKHCIOT (Ha TpUMepe TIUIMHA). buomormdeckoe




3HAYCHHUEC aMHUHOKHUCIIOT. HGHTI/I)ILI
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benku kak mpHpOAHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHHs. [lepBuuHas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OEIKOB. XMUMHUYECKHE CBOMCTBA OEIIKOB:

THJIPOJIN3, ICHATYypallvsl, KAYeCTBCHHbBIE peaKIuy Ha OeIKu

BBICOKOMOIEKYIISIPHBIE COCITMHEHNS

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHMIA; MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL MTOJIMMEpU3allun, CPCAHAA MOJICKYJIAPpHAA
macca. OCHOBHEIC METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COC,I[I/IHeHI/Iﬁ -

noJIMMeEpur3annsa U MOJMKOHACHCAI A

5.2

OKCIEPUMEHTAIbHBIE METOJIBl M3YyYEHHsI BEIIECTB W MX MPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3LaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIaCTMAcCC,

Kay4yyKoB. [loirydeHne CMHTETU4ECKOr0O Kay4yKa U pEe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

TeopeTnueckue OCHOBBI XUMHUHU

1.1

XuMHUYEeCKUW 371eMeHT. AToM. Sipo aToma, M30TOMBI. DIEKTPOHHAs 000JI0UKA.
DHepreTuveckue YpoBHU, IOJYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DJIEMEHTEHI.
OcoOeHHOCTH pacTpeeNieHus dJEKTPOHOB MO0 OpOUTANIsIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAILHs aTOMOB

1.2

[Tepuoanueckuii 3akoH u [leproauyeckas cucrema XUMHIECKUX 371eMeHToB [1.1.
MenneneeBa. CBsi3b MNEPUOJAMYECKOrO0 3akoHa W Ilepmogmyeckoil cHCTEMBI
XumMudeckux 3ieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOMCTB XUMHUYECKHX OJIIEMEHTOB H
o0pa3yeMbIX UMH TMPOCTBIX M CIIOXHBIX BEIICCTB IO TPYIIAM W IEPUOIAM.

3HaueHue NepruoINYECcKOro 3aKoHa B pa3BUTUH HAyKU

1.3

Ctpoenue BemiecTBa. XHMHUYECKass CBA3b. BHJbBl XHMMHUYECKOW  CBS3U
(koBaJieHTHAs HEMOJISIpHAST W TOJSpHAs, HOHHAs, MeTaJindeckas). VoHbI:
KaTHOHBI U aHHUOHBI. MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKOU CBSI3U

(0OMEeHHBIN M TOHOPHO-aKIENTOPHBIH). Bogopoanas cBs3b

1.4

BaneHTHOCTS. SHCKTpOOTpI/ILIaTCJ'IBHOCTL. CreleHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. TWNbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCHUMOCTH CBOMCTBA
BEIIECTB OT THIA KpUCTAUIMYECKOM peméTku. IloHsATHE O AMCHEpCHBIX

cucrtemax. McTuHHBIE U KOJUIONAHBIC PAaCTBOPHI. MaccoBas J0JIs1 BCIICCTBA B




pactBope

1.6

Kiaccudukanmst HeopraHudeckux coennHeHnii. HoMeHkiatypa HeopraHu4ecKux

BCIICCTB

1.7

XumMuueckas peakmus. Knaccudukanus XUMHYECKUX peakuuii B
HEOPraHWYeCKOW M OPraHMYeCKOM XUMHUHU. 3aKOH COXpPAaHEHHS MacCChl BEIIECTB,

3aKOH COXpaHCHHA U MPEBPALICHUA DHCPIUU ITPHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIMAIOLUIME HA

coctostHue xumudeckoro papHoBecus. [Ipunnun Jle [llatense

1.10

BHCKTPOHI/ITI/ILIGCKEUI Jucconuanus. CuilbHBIE U ca0bIe SJICKTPOJIUTHI. Cpez[a
BOIHBIX paCTBOPOB BCHICCTB: KUCJIIA, HeﬁTpaIIBHaH, mejIoyHas. PeaKI_II/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHEIE pcakuuu

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxenne HemeramuioB B lleproaudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u OCOOCHHOCTH CTpOEHHUs aTOMOB. Dusndeckue
CBOWCTBA HEMETAJIOB. AJUIOTPONHS HEMETAJUIOB (Ha IpUMeEpe KUCIOPO/a, Cephl,

dbocdopa u yriepoaa)

2.2

XUMUYECKHE CBOMCTBA BAXKHEHWIMX HEMETAUIOB (TaJOrCHOB, CEpbI, a30Ta,
dbochopa, yrimeponra W KpEeMHHA) U HX  COeAUMHEHUH  (OKCHJIOB,
KHCIIOPOJICO/ICPIKAIUX ~ KHUCIIOT, BOJOPOJHBIX coenuHeHwi). [IpuMeHeHue

BAKHENIIINX HEMETAIJIOB U UX COENUHEHUN

2.3

Meramnbl. Ilonoxenune meramioB B Ilepuogudeckoll cUCTEME XMUMHYECKUX
anemenToB (.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. O0ue ¢pusznyeckue cBoicTBa MeTauioB. CIUIaBbl METaJLIOB.

DNEKTPOXUMHUECKUN Psi/i HAIPSLDKEHUH METalIOB

2.4

XWMHYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATPUM, KaJIMA, KaJbIUH,
MarHuii, aJTFOMUHHHA, ITUHK, XPOM, JKeJIe30, MeIb) W HX coequHeHwmid. OOmme

CIIOCOOBI MOJIYy4YCHHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6I>ITy U TCXHHUKCE

2.5

I'enetnueckas CBI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAINUX K PASTITUIHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Ponp xuMun B 0Oecre4eHHH 3KOJOTHYECKOW, SHEPreTUYeCKOW M TMHIIEBOI
0€30MacHOCTH, Pa3BUTUU MeauLUHBL. [loHATHE O HayYHBIX METOAaX MO3HAHUS

BC€IIECCTB 1 XUMHNYCCKHUX peaKuHﬁ

3.2

[IpencraBienust 06 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOIYYEHUS




BOXHEHIIMX BemecTB. YenoBEeK B MHUpPE BEHIECTB MU MATEPHAIOB: Ba)KHEUILIHE
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKUHOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpaMuKa, MaTepualibl Uil JJIEKTPOHUKH, HAHOMATEpUANIbl, OPraHUYECKHE U

MUHEpPAJIbHBIE y100peHUs

XuMusg H 3A0POBLC UYCIOBCKA: IIpaBUjla HCIIOJIb30BAHUA JICKAPCTBCHHBIX

3.3 MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIH30BAHUS MPENapaTOB OBITOBON XMMHUH

B [TIOBCEIHEBHOU KU3HU

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYHEHUKA
O.C. I'abpuensn Yuebnuk xumuu 1 Oknace 2021r dpoda
O.C.l'abpuensn,N.I'.Octpoymoxumusi 1 1kimacc2022IIpocsenienne

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

° lNabpuensa O.C, JIvicoBa I'.I'., Beengenckas A.I'. Xumus. 11 kmace: B 24, U.I:
Hacronbhas kuura yuurens. - M.: JIpocga, 2003. - 320c.

® Tao6puensu O.C, JIsicoBa I'.I'., Beenenckas A.I'. Xumus. 11 kmacc: B 29. Y. II:
Hacronbhas kuura yuurens. - M.: JIpoga, 2003. - 320c.

® Taopuensn O.C., OctpoymoB MW.I'. OOmas xumus B Tecrax, 3aJayax,
ynpaxHeHusx. 11 kmace: Yueb. mocobue aiis o6meodpa3zoBaT. yupexaeHuid. - M.:
Hpoda, 2003.- 304c.

® Panenxuit A.M., 'opmikosa B.I1., Kpyrnukosa JI.H. JIlnnaktuueckuii Mmarepuai mno
xumun 11s110-11 xmaccoB: mocodue s yuutens.— M.: [Ipocsemenne, 2004. — 79
C.

® ba6koB A.b., IlonkoB B.A.- O6mas u Heopranmdeckas xumusi: [locobue st
CTapIlEeKIacCHUKOB 1 abutypueHtoB. M.IIpocsemenue, 2004 — 384 c.

® Ky3pmenko H.E., Epemun B.B Hawama xumun. VYueb. mnocobue s
CTapILEKJIACCHUKOB U MOCTYMAOLINX B By3bl.. — M.: [Ipoda, 2001. — 324 c.

® FEID-2023: Xumus: peanbHble 3ananus: / aBT.-cocT. Kopomenko A.C., CHacTHHa
M.T'.- M.: ACT:Actpens, 2023.-94c. — (DenepanbHblii MHCTUTYT MEJarOrH4ecKUX
M3MEPEHUN).
K.3ommepAkkymynsTopzHanuiinoxumun/Mocksa. Mup 1984

® VMK O.C.I'abpuensin

¢ KoHTponbHO-u3MepuTenbable Matepuansl «xumud OI'OCy» mna 10,11 knacca 3-e
n3ganue MockBa «Bako»2021

[udpossie 0Opa3zoBaTeNbHBIE PECYPCHI
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