


MNOACHUTEJIbHAS 3AITUCKA

Pabouast mporpamma 1Mo XMMUK Ha ypOBHE CpeaHEro olIiero oopa3oBaHus pa3paboTaHa
Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Qeneparuny, TpeOOBaHMKH K pe3yibrataM OCBoeHHs (enepanbHO  00pa3oBaTeNbHON
nporpamMmbl cpeanero obmero oopazoanusa(@OIl COO), npencraBnenHsix B denepaibHoM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu mnpenojaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusax Poccuiickoit denepauuu,
peaM3yIONIMX OCHOBHBEIC 00pa30BaTEIbHBIE MPOTPAMMBI, I OCHOBHBIX ToJIokeHUH «CTparernu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHA Ha YpOBHE YIIyOJNEHHOrO H3y4eHHUS 3aHMMAeT Ba)XXKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyqHOTOo oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. HM3yuenue mnpeamera,
peamzyeMoe B YCIOBHUSX JAHPPEPEHIUPOBAHHOTO, NPOMUIHLHOTO OOYYCHHS, MPU3BAHO
obOecrieunTh 00IIe00pa30BaATEIbHYI0O U OOIIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJBI,
HEOOXOIUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOLUIMMCS YCIOBUSIM J>KM3HH B COLIMyME, a
TaKKe JUIS MPOJOJDKCHHST OOydUeHHUs B OpraHU3alusx NpodecCHOHATLHOro o0pa3oBaHUs, B
KOTOPBIX XUMHS SIBIISICTCS OJTHOU W3 MPUOPUTETHBIX JUCIHILTNH.

B mporpaMMe mo XWMUW Ha3HAuUCHUE TMpeAMeTa «XUMHUS» TOJy4aeT TMOAPOOHYIO
MHTEPNPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnojoxenusmu drocC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHMUsI, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHHUI K YPOBHIO
MOJTOTOBKHA BBITYCKHUKOB. CBHUACTEILCTBOM TOMY SIBJISIOTCS CJICAYIONIUE BBHITIOJTHSIEMBIC
IPOrPaMMOM 110 XUMHUU (YHKITHH:

¢ uH(QOPMAIMOHHO-METOINYECKas, peaau3alus KOTOpoil oOecrneuynBaeT MOJydeHHE
MPEJICTAaBICHUS O LIEJsIX, COJEp:KaHUU, oOmIeil cTpaTterud OOy4YeHHsI, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHU MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHU3alNMOHHO-TUTAHUPYIOMIAS, KOoTopas Ipe1ycMaTpuBaeT orpeiesieHue:
MPUHIIAIIOB  CTPYKTYPUPOBAaHUS ¥  IOCIIEJOBATEILHOCTH HM3ydeHUs y4eOHOTO
MaTepraia, KOJWYECTBEHHBIX W KAYeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(GbOpMHUPOBAHUIO COAEPKATETHHOM OCHOBBI KOHTPOJII U OIIEHKH O0O0pa30BaTeIbHBIX
JTOCTHKEHUI 00ydJarolmuxcsi B paMKaX HMTOrOBOH arrectanuu B (QopMme eaMHOTO
rOCYJapCTBEHHOTO IK3aMeHa 10 XUMUU.

[Iporpamma 11t yriyOJI€HHOTO U3yUYE€HUSI XUMUH:

¢ YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpkKaHHe, 00sS3aTeIbHOE IS U3YUCHHUS
B paMKax OTACIbHBIX  TPOQWICH, TpPeIyCMAaTPUBACT  paclpeleicHHe |
CTPYKTYpUPOBAaHHE €r0 MO KJIaccaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHUSAM/pa3aenam
Kypca;

e 1aéT MpUMEPHOE pacnpe/iesieHne Y4eOHOTO BpeMEHHU, pEKOMEHAYEMOTO ISl U3Y4YEHHUS
OTJICTBHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEAO0BATEIbHOCTh H3Y4YeHMsI Y4eOHOTo MaTepuana C
y4ETOM JIOTUKH ITOCTPOCHHSI Kypca, BHYTPUIIPEIMETHBIX U MEKITPEAMETHBIX CBS3CH;

e 1aéT METOAWYECKYIO HWHTEpIIPETAIMI0 IeJied W 3aJad HW3y4deHUs TMpeaMeTa Ha
yIIyOJIEHHOM YPOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPETHErO
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKH IUIAHUPYEMBIX pPE3yJIbTaTOB
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHON MPOTpaMMbI CpelHEro oO0IIero oopazoBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, TPEIMETHBIX), a TAKKE C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATEIbHBIX JIEMCTBUI OOYYaloOIIErocsi IO OCBOCHHUIO COJCpPKAHUS
npeaMeTa.

I[lo BceM Ha3sBaHHBIM IMO3MLIMAM B IpOrpaMMe [0 XUMHUU HPEAyCMOTpPEHa
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMUU Ha YpOBHE OCHOBHOro o0mero oOpas3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOH MPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTaBJISIFOLIEH collep:kaHus y4eOHOTro mpeaMera « XUMHs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro
BAPUATUBHOW COCTAaBIIAIOIICH, KOTOpast AOJKHA ONPENETATHCS B COOTBETCTBUM C HAIIPaBICHUEM
KOHKPETHOTO POoGHIIsi 00ydeHHUS.

B cootBerctBuu ¢ koHuentyanbHbiMu mnojoxkeHusmMu DPIOC COO o Ha3zHayeHUH
peaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIIMPOBaHHOTO 00yYeHHS Ha
YPOBHE CpeHero oobiiero oopa3oBaHusi XUMHUS HA YPOBHE YIIyOIEHHOIO M3YYEHHUS HaIpaBlieH
Ha peaJn3aliio IPEEMCTBEHHOCTH C NOCIEAYIOLIUM J3TaloM IOJyYEHUS XHUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCIIUIUIMH B By3aX U OpraHU3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B 31oil cszu
U3y4yeHue npeaMera «XHUMHS» OpPUEHTUPOBAHO IMPEUMYILIECTBEHHO HA pacUIMpEeHHEe U
yriyOJIeHHEe TEOPETUYECKOW M TMPAKTHYECKOM TMOATOTOBKA OOYYarOIIMXCs, BBIOPABIIMX
onpenenEHHbIi mpoduiib 00ydeHHs, B TOM YHUCJIE C MEPCHEKTUBON MOCIEAYIOMIETO MOTYyYSHUs
XUMHYECKOro 00pa3oBaHus B opraHu3aiusax rnpodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHONW MPOTPaMMBI CpPETHET0 0O0IIero 0Opa3oBaHUs M3y4CHHE NpeaMeTa «XHUMUS)
OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIuxcs,
Ha GOPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHUI, YMEHUN pallHOHATH3AINH Y4eOHOTO
Tpygda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HMMEIOMIUX  MEXIUCHUIIITMHAPHBIM,
HAJIIPEIMETHBIN XapaKTep.

CocraBisitomiuMu  nipeaMeTa «XUMHUS» Ha YPOBHE YIIyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbsie Kypebl — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpe/IeIeHNH MOAXO0JI0B K OTOOpY M CTPYKTYPHOI OpraHM3aldy COJEpKaHUs ATUX KYpCcOB B
porpaMMme Mo XMMHHU 3a OCHOBY NpUHATH nonoxeHuss @PI'OC COO o paznuuusx 0a30BOro u
yray0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u HeopraHuyeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN M YMEHMH, OTHOCALIMXCS K 0a30BOMY
YPOBHIO HM3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAHUUM IOJIydaeT OMNpEJesIEHHOE TEOPETHUECKOe
JIOTIOJIHEHHE,  TIO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoiblIui  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YpOBHE M3Y4€HUs MpeaMeTa oOecreueHa
BO3MOXKHOCTh 3HAUUTENIBHOI'O YBEIMUYEHUs 00bEMa 3HAaHUH O XMMHUYECKMX DSJIEMEHTaxX U
CBOMCTBaX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS U YIriyOJeHUs MPEeACTaBIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAaEMbIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHne nepuogudeckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOUKHM 3pPEHHS] PHEPreTHUECKUX H3MEHEHUN NMpu e€ 00pa3oBaHWU M pa3pylIEHUH, a TaKkKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMHpOBaHHEM NPEACTABICHUN 00 JIEKTPOXMMUYECKHX MPOIeccax U JIEKTPOJIN3E PACILUIaBOB
U PAacTBOPOB BEIIECTB. B Kypce oOpraHMueckodl XMMHMHM [P PACCMOTPEHHUU PEAKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00oe BHUMaHue BOIpocaM 00 AJIEeKTPOHHBIX 3 dexTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Ocoboe 3HayeHHe UMeEET TO, YTO Ha COJepKAaHHWE KYPCOB XMMHHU YTIyOJIEHHOTO YpOBHS
W3Yy4deHUs JUIsl KJIacCOB ompeaenéHHoro mpoduist (ITIaBHBIM 00pa3oM Ha WX CTPYKTYpYy H
XapakTep JONOJHEHHUH K o0Iel crucTeMe MpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npeaMmertsl. Tak, HampuMmep, B COAEpP)KaHUU TpeAMeTa s KIacCOB XHUMHUKO-(PH3UYECKOTO
npoduns 0oIbIIOe 3HAaYCHHE OyIyT UMETh 3JIEMEHTHI Y4eOHOTO MaTepuaia 1mo oOmel XuMHUH.
[Ipu u3yyeHuu mpenMera B JAaHHOM Ccly4yae akLEHT OyneT cnaeiraH Ha OOIIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsi TEOpUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MAacChl M DHEPrUH, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, PEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B 10 e Bpems B coaep:kaHuU MpeaMeTa Ui KJIacCOB XMMHUKO-OMOI0OrHUecKOoro nmpodus
OoJbIIMKA yAETbHBIN Bec OyleT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB JIJIs1 6051ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KJISTKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMIIOHEHTBI, KaK JMMUJbL, OEJKH, YIJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U Jpyrue. [lpu stom
3HAHUS O COCTaB€ M CBOMCTBAX MpPE/ICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB
CITy’KaT OCHOBOM JUIS M3YYEHHSI CYITHOCTH MPOLECCOB (POTOCHHTE3A, IBIXaHUS, TTHIEBAPEHHUSL.

B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIBITAa MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX 3HAHUHN U3y4eHHUe MpeaIMeTa
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SIX C Yy4eOHBIMHU
npeaMeTaMu, BXOSIIMMHU B COCTAB MPEIMETHBIX o0sacTeil «EcTecTBeHHO-HAyYHBIE IPEIMETHI»,
«MaremaTtuka u uHpopMaTHKa» U «Pycckuil A3bIK U IUTEPATYpay.

[Tpu uzyyenun ydyeOHOro mpeamera «XHUMHs» Ha YrIIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAaHME OCHOB HAyKHM XHMHH Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKON JEATEIHOCTH YeJIOBEKa M OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. Pelienue 3Toil 3amaun Ha yriayOJI€HHOM ypOBHE HU3Y4YCHHS
npeaMeTa mpeArnoaaraeT peajn3auio TakuX enei, Kakx:

e (opMupOBaHHE IMPEJICTABICHHUIA: O MaTePHAIHLHOM €IWHCTBE MUpPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBIICHUH TMPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Bemymieil posm B 00ECIeYeHUN YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA: B PEUICHUU
npoOJeM HKOJIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW 0e30MacHOCTH, B Pa3BUTHU
MEIMIIMHBI, CO3/JIaHUM HOBBIX MAaTEpUANIOB, HOBBIX MCTOYHHUKOB DJHEPIUU, B
o0ecrieueHNH palMOHAIBLHOTO MPUPOJIOTIOIH30BAHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYpHhI YeJIOBEKa, a TAK)KE HKOJIOTUIECKA 000CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3I0pPOBBIO U IPHPOTHON CPEJIE;

® OCBOGHHME CHUCTEMbl 3HAHMH, JeXalluX B OCHOBE XHUMHUYECKOM COCTaBIISAIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHATHHA, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEACTABICHUII O CTPOCHHUU BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, Ha/IMOJIEKYJISIPHOM, 0
TEPMOJIMHAMHYECKNX W KHHETHUYECKUX 3aKOHOMEPHOCTSIX IMPOTEKAHHS XUMHUYECKUX
peaKIuii, 0 XUMUIECKOM PaBHOBECHH, PACTBOpAX M JUCIEPCHBIX CHCTEMax, 00 00mmx
HAYYHBIX MPUHIUTIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (dopmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOTO IOHMMAaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHYECKHX 3HAHUN JUIsi OOBSCHEHUS KIIOYEBBIX HIeH U TpobdiieM
COBPEMEHHOW XWUMHUH, AN OOBSCHEHHS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTeCTBEHHO-HAYYHYIO TPHPOIY; TPAMOTHOTO pEIIeHUS MpoOJieM, CBS3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHWS, AaHAJIW3a W OLEHKH C IO3UIHHA SKOJIOTMYECKOU



0€301aCHOCTH TOCIIEACTBUN OBITOBOM M MPOHM3BOJCTBEHHOM NEATENLHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJCTBOM, HCIOJIB30BAHUEM U IepepabOTKOM
BELICCTB;

e yriyOJNeHHe TPEACTABICHUH O HAYYHBIX METOJAaX IO3HAHUS, HEOOXOTUMBIX IS
nproOpeTeHns] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB M OOBACHEHUS XUMUYECKIX
ABJICHUM, MMEIOIIMX MECTO B IPUPOJE, B NPAKTUUYECKOH JESATEIBHOCTH U
IIOBCEIHEBHOM JKHA3HM.

B 1uane peanuzanuM NEepBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAOLIMX (YHKLIUN
LIEJIOCTHOW CUCTEMBI CPEJHEro OO0IIero oOpa3oBaHUS IPU M3YYEHUU IpeaMmeTra «XuMus» Ha
yrIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

e BOCIHTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBJICHUH MPUPOJBI, YBAXKCHHS K
npoleccy TBOpYECTBA B 0O0JACTH TEOPETUYECKHX M TNPHUKIATHBIX MCCIEJOBAHUN B
XUMHH, GOPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHUBALMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH;

® pa3BUTHE I[IO3HABATEJIbHBIX HHTEPECOB, HHTEUIEKTYaJIbHBIX W  TBOPYECKHUX
criocoOHocTe o0yyaromuxcs, (OPMHUPOBAHUE Yy HUX CO3HATEIIBHOTO OTHOLIEHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpAa30BaHHWIO KaK yYCJIOBHIO YCICIIHON
npo(hecCHOHANBHOM U OOLECTBEHHOW NEATEIbHOCTH, OTBETCTBEHHOI'O OTHOLICHHS K
CBOEMY 3/I0POBbIO U TOTPEOHOCTH B 3/10pOBOM 00pa3e KU3HH;

e (opMupoBaHME YMEHUIl M HaBBIKOB pa3yMHOr0 IPHPOJOIOJIB30BaHUS, pPa3BUTHE
9KOJIOTUYECKON  KYJIbTyphl, HpUOOpEeTeHHE  OmbiTa  OOLIECTBEHHO-IIOJIE3HON
DKOJIOTUYECKOH ACSATEIBHOCTH.

OO01iee 4yuCIO 4YacoB, MPEIYCMOTPEHHBIX JJIs M3Yy4EHUS XUMHUHM Ha YriayOJI€HHOM YpOBHE
cpenHero obmiero odpazoBanusi, cocrabisger 204 ygacos: B 10 kmacce — 102 gaca (3 daca B
Heznento), B 11 kmacce — 102 gaca (3 4aca B Hefento).
COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA
Teopernyeckne 0CHOBBI OPraHUYeCKO XUMHH.

[lpenmer W 3HaYeHME OPraHUYECKOM XMMMH, TPEACTaBICHHE O MHOTroo0pa3uu
OPraHUYECKUX COCTUHECHUM.

ONEKTPOHHOE CTPOEHUE aTroMma YIJepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIJepoAa. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunbsl ruGpuaM3aMyd aTOMHBIX opOHTanel yriaepona. MexaHu3Mbl 00pa3oBaHMs KOBAJEHTHOU
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl nepekpbIBaHUs aTOMHBIX opOuTainel, - u
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiiHas cBs3b. CrnocoObl pa3pbiBa CBsi3ed B MOJIEKysax
opranudeckux BemecTs. [loHsTHE 0 cBOOOAHOM pajiuKaie, Hykjaeohuie u eKTpopue.

Teopust cTpoeHHs opraHuueckux coeauHeHuid A.M. bytiepoBa U coBpeMEHHbIE
MPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HHE TEOPUN CTPOEHHUS OPraHUUYEeCKUX COEIMHEHUH.
MonekynspHele U CTpyKTypHble (opmyinbl. CTpykTypHble (OpMYsbl pa3WYHBIX BHJIOB:
pa3BEépHyTas, COKpalll€HHas, cKeneTHas. M3omepus. Buapsl wH30MepuM: CTpYKTypHas,
IPOCTPAaHCTBEHHAs. JEKTPOHHBIE 3(P(EeKThl B MOJNEKylIax OpraHUYeCKHX COeIMHEHUN
(MHIIyKTUBHBIA U Me30MEPHBIHN 3 PeKThI).



[IpencraBienue o Ki1accu(puKauy opranndeckux BemecTs. [loHsTre o GyHKIMOHATHHON
rpynme. ['omonorus. ['omonornueckue psaasl. Cucremarnueckass HOMEHKIATypa OpraHMYeCKUX
coemuaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEICH.

OcobenHoctn W Kimaccu(uKanuss — OpraHMYecKux  peakuuid.  OKUCITUTENhHO-
BOCCTAHOBUTENIbHbBIE PEAKIIMY B OPraHUYECKON XUMHUHU.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYECHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHu4eckrX BEIIeCTB M MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIECTB TNpU HarpeBaHuu (IUIaBieHUE, OOyIJIMBaHWE W  TOPEHUE),
KOHCTPYMPOBAaHUE MOJEJIEN MOJIEKYJI OPraHUYECKHUX BEIIECTB.

Yriaesogopoabl.

Anxkanbl. 'omonorndeckuil psi ainkaHoB, oOmias (opmysa, HOMEHKIIATypa U U30MEpHsL.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOINEKYJ alKaHOB, SP>-THOPHMAM3AIMS ATOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUecKue CBOMCTBA AIKAHOB.

XHUMHYECKUE CBOMCTBA AJKAHOB: PEAKIMM 3aMEUICHUs, U30MEPU3ALNH, TETUAPUPOBAHUSA,
UMKJIA3a0UM, NUPOJu3a, KpekuHra, ropenus. llpencraBieHne o MexaHU3ME peakUuild
PaAMKAIbHOIO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoOrbl 1oJIyueHus: U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O0mias Gopmysa, HOMeHKIaTypa u usoMmepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIJIOTIEHTAaH,
LUKJIOT€KCaH) [MKI0anKaHoB. CriocoObl MOIy4YeHNs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. 'oMmonorndeckuil psij aakeHoB, o0mas Gpopmyina, HOMEHKIATypa. DJICKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY] aJKEHOB, SP’-THOPHIM3ALMS aTOMHBIX opOuTaneii
yriaepoaa, - u m-cBsizu. CTpyKTypHas u reoMmeTpuieckas (Iiuc-Tpanc-) nzomepus. Ouznueckue
CBOIWCTBa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM IPUCOCIAUHEHUS, 3aMEIICHUS B O-
IIOJIOKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MONTYYEeHUS U TPUMEHEHHUE alIKCHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB  (CONpPsDKEHHBIE,  M30JIMPOBAHHEIE,
Kkymyauposanuvie). OCOOCHHOCTH  DJICKTPOHHOTO CTPOCHHS M XMMHUYECKUX  CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llomumepusanus conpskEHHBIX JMEHOB.
CriocoObI nostyyeHus 1 IPUMEHEHNE alIKaJAUeHOB.

Anxunbl. 'oMonorndeckuii psj ankuHOB, oOmas ¢popMysia, HOMEHKIATYpa U U30MEpHUs.
ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
IIPUCOEANHEHN, NUMEPU3allul U TPUMEpPHU3aluu, OKUCIeHHs. KUCIOTHRIE CBOMCTBA aJIKUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsA3b. KauecTBEeHHBIE peaklMM Ha TPOHHYIO CBs3b. CroCOOBI
MOJIyYEHUS U IPUMEHEHHUE aJIKUHOB.

ApomaTH4ecKue yriieBoJI0oposl (apeHbl). ['omomoruueckuit psij apeHos, obmias hopmyina,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIbl OeH30Ia.
dusnueckue cBOICTBa apeHOB. XMMHUUYECKHE CBOICTBa OEH30Jla M €ro rOMOJIOTOB: PEaKIIUU
3aMeIleHusl B OCH30JIbHOM KOJIBLIE U YTJIEBOJOPOJHOM paJMKalie, PEaKLUU MPHCOEIUHEHHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [IpeacraBienue o0 OpueHTHPYIOIIEM NEHCTBUHU 3aMECTUTENEH
B OCH30JIbHOM KOJIbIIE Ha NMpUMEpE aJKUIbHBIX PAJAMKANIOB, KapOOKCUIBHON, TUAPOKCUIBHOMH,
aMHHO- M HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOEHHOCTH XUMHYECKUX CBOMCTB CTHpOJIA.
[Tomumepuzamust  ctuposna.  CnocoObl  MONy4eHHS W NPUMEHEHHE  apoOMaTHYeCKHX
YIJI€BOIOPOIOB.

[Tpuponnsbiii ra3. Ilonyraele HedTsHbIEe ra3bl. HedTh u €€ mpoucxoxaenue. KameHHbIN
yroiib U NPOAYKTHl ero mepepadotku. CriocoObl mepepaboTKu He(TH: NeperoHka, KPEeKUHT



(TepMHUYECKHid, KaTaIUTUUECKui), pudopmunr, nuponus. [IpoaykTsl nepepabotku HedTH, HX
MPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.

DJEKTPOHHOE CTPOCHHE TaJOTEHIPOU3BOJHBIX YIIIEBOJIOPOJIOB. Peakiuu 3amerieHus
rajjoreHa Ha THIPOKCOTPYIHILY, HUTPOTPYNILY, LHAHOTpymIy, amMuHOorpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO MW  CHOUPTOBOrO  pacTBopa miEnouyd. BzaumopelicTBue
JUTaJIOTEHAIKAHOB C MarHueéM M UUHKOM. [IoHsATHE O MeTalIoOpraHMYecKUX COCAMHEHHSX.
Mcnonp30BaHue TalOTeHIPOM3BOIHBIX YIJIIEBOJAOPOAOB B OBITY, TEXHHKE W TPU CHHTE3E
OpPraHUYeCKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl H3y4YEHHs] BEIIECTB M HX MPEBPALlCHUN: H3yYCHHE
¢buznyecKux  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHii
YIJIEBOAOPOAOB Pa3IMYHBIX KJIAaccoB (0OeciBeunBaHUE OPOMHOM MM MOJHON BOJBI, pacTBOpPA
NepMaHraHata KaJiusi, B3aWMOJICHCTBHE aleTHJIeHa C AaMMHUAYHBIM pPacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHApYXEHHE YIiepoja U BOJOpPOJa B OPraHUYECKHX BEIIEeCTBAX,
MOJIyuYeHUE ATHJIEHA U H3Y4YCHHE ero CBOMCTB, O3HaKomJieHHEe C Koyuiekuuamu «Hedte» u
«Yromp», ¢ o0Opa3uamMu IlacTMacc, KaydyyKOB M PE3WHBI, MOJCIUPOBAHUE MOJIEKYJI
YIIIEBOAOPOIOB M TAIOTEHIIPOU3BOJHBIX YTIIEBOIOPOIOB.

Kucnopoacoaepxanye oprannyeckne coeinHeHusl.

[IpenenbHble OmHOATOMHBIE CcHUpPTHL. CTpoeHHEe MOJEeKyl (Ha MpUMepe MeTaHoja U
sTanoxna). ['omomornyeckuit psi, obmas popmyiia, H30MepHrsi, HOMCHKJIATYpa U KJIACCU(PUKAITUS.
OusnuecKkue CBOWCTBA TPEACTbHBIX OJHOATOMHBIX CIUPTOB. BOJOpOIHBIE CBSI3UM MEXIY
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUHUHd 3aMELIeHHs, Jerujparaluu,
OKHCJICHHUS, B3aUMOJICHICTBIE C OPraHUYECKUMHU U HEOPraHMYECKUMU Kuciotamu. KauecTBeHHas
peakiysi Ha OJHOATOMHBIE CHHPTHL. JleWCTBHE 3TaHONAa M METAHOJIA HAa OPraHM3M YEJIOBEKa.
CriocoObI mosTydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[IpocTeie adupsl, HOMeHKIaTypa U uzoMepus. OcoOeHHOCTH (PU3HMUECKUX M XUMUYECKHX
CBOWCTB.

MHOroaTOMHBIE CIUPTHI — JTWICHTJIUKONb W TIHIEpuH. DHU3HUECKHe M XHUMHUYECKHE
CBOWCTBA: pEaKIMH 3aMEIIEHHs, B3aWMOJICHCTBHE C OPTaHUYECKUMH W HEOPraHWYECKHMU
KHCIIOTaMH, KaueCTBEHHAsI pPeakiusi Ha MHOTOATOMHBIe CIHPTHL. [IpeacTaBieHne o MexaHU3Me
peakuuii HykieouiabHOro 3amereHus. Jleiicteue Ha opranusM 4enoseka. CriocoObl MOTy4YeHUs
¥ IPUMEHEHUE MHOTOATOMHBIX CITHPTOB.

®enoin. CTpoeHue MOJIEKYIbl, B3AUMHOE BIIMSHUE THIPOKCOTPYIITBI M OCH30IBHOTO SIpa.
®dusnueckue cpoiictBa (eHonma. OCOOEHHOCTH XMMHUYECKMX CBOMCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢enon. TokcuuyHocTh (eHona. CrocoObl MOMydYeHUS M MpUMEHeHHe (eHoa.
®enonpopManbIeruiHas cMoJa.

KapOoHMIbHBIE COSNWHEHHWSI — QIBJCTHUABI M KETOHBl. JIEKTPOHHOE CTPOCHHUE
KapOOHMJIBHOM Tpymmbl. ['oMonoruyeckue psjpl albleTHA0B M KETOHOB, olmias ¢opmyrna,
U30MepHUsl M HOMEHKJaTypa. (DHU3MUecKue CBOWCTBA albJAETHIOB M KETOHOB. XHUMHUYECKHE
CBOWCTBA aNbJETHIOB M KETOHOB: peakiuu mpucoequHenus. OKHUCIeHHe abJIeru/oB,
Ka4eCTBEHHBIE peaKIiu Ha anbaeruipl. CIIocoOBl MONyYeHHUs W TPUMEHEHHUE albJIeTH0B U
KETOHOB.

OnHOOCHOBHBIE MpeJesibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHCHOT. M3omepuss u HoMmeHkiarypa. PHU3MUECKHE CBONCTBA OJHOOCHOBHBIX
NpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOWCTBA, pEAKIMs 3TepU(UKAIUU, PEaKIHH C
y4acTHEM YTJIeBOJOPOAHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. [loHsTHE



0 TIPOMU3BOIHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuciOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTCapUHOBAs, IMMALMUTUHOBAS, OJICMHOBAsS, .JUHONE8As, JUHONEH08ass KHUCIOTBl. CrocoObl
MOJIYYeHUS! U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxuble 2¢upsl. ['omonoruueckuit psg, oduias Gopmyna, u3oMepus U HOMEHKIATYpA.
Pu3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KHCIION U IIEJIOYHON Cpee.

XKupsr. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA YXKUPOB: THIPOIHU3 B KUCIOH U
niesiouHoi cpeae. OCOOCHHOCTH CBOWMCTB KUPOB, COJEPKAIIMX OCTATKH HEMPEACTbHBIX KHUPHBIX
kucioT. JXKupsl B mpupoJe.

MBpBUT4 KaK COJTM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIICE JACHCTBHE.

OO0mass xapakTepucTuka yriaeBonoB. Kiaccudukanus yriaeBoaoB (MOHO-, AW- H
nonvcaxapupl). MoHocaxapuIel: TIIOK03a, (pPyKTO3a, TajakTo3a, pudo3a, Ie30KcHprbdo3a.
®dusnueckue CcBOWCTBA M HaxoxaeHue B mnpupone. dorocuHTe3. XuMHYECKHME CBOWMCTBA
[JIIOKO3bl: pEaKkIMU C YYacTUEM CHUPTOBBIX U  aNbJCTUAHOW TIpyMN, CIUPTOBOE U
MOJIOYHOKHCTIOe OpoxeHue. [IpuMeHeHHe TIIIOKO3bl, €€ 3HAaYeHUE B IKU3HEACSITEIBHOCTH
opranu3ma. Jlucaxapuael: caxapo3a, MajgbTO3a M JIAKTO3a. BoccTaHaBIWBAWOIINE U
HEBOCCTaHaBIUBAIOLMe Aucaxapuibsl. ['maponus nucaxapuaoB. Haxoxpaenue B mpupone u
npuMmenenue. [lonucaxapuapl: Kpaxmall, TIMKOTeH M Ieinoio3a. CTpoeHHe MakpOMOJIEKYI
KpaxMmaia, TJHUKOTeHa U IeJUTI0NI03bl. (Du3MuecKkre CBONCTBA Kpaxmalia M IEJUTIOJIO3HI.
XUMHYECKUE CBOMCTBA Kpaxmajia: TMAPOJIM3, KAaYECTBEHHAs PEaKus C HOJAOM. XHMHYECKHE
CBOICTBa IIEJITIOI03bI: TUAPOIIN3, OTydeHHe 3PUpoB 1euon03bl. [loHaTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

DKCIEepUMEHTAIbHbIE METOJbl M3YyUEHHUS BELIECTB M WX IMPEBPAIICHUN: PAaCTBOPUMOCTD
pa3JIMYHBIX CIUPTOB B BOJIC, B3aMMOJICHCTBHE STaHOJA C HATPUEM, OKHCIECHHUE HSTHIOBOTO
crupTa B ajbJETU] Ha PACKAJIEHHONM METHOW MPOBOJIOKE, OKHCJIEHHE 3TUJIOBOTO CIHPTA
TUXPOMATOM Kaiius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUAIOB), KAUeCTBEHHBIE PEaKIMU Ha
anbaeruasl (¢ ruapokcuaom nuamMmmuncepeopa(l) u rugpoxcunom Meau(ll)), peakius roumeprHa
¢ runpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTtBopa TroKo3bl ¢ ruapokcunom menu(ll), BzanMonelicTBue kKpaxmana ¢ HMOJOM, pEIIeHHE
HKCIIEPUMEHTAIBHBIX 3aj1a4 1Mo TeMaM «CrupThl U GpeHombl», «KapOoHoBbie KUCTOTHL. Cl0XKHbBIE
3hupb.

A3o0Tcoepikaiiue OpraHudeckne coeJuHeHusl.

AMUHBI — OpraHMYeckWe TMpOU3BOAHBIE amMuaka. Kiaccudukanuss aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MePBUYHbIE, BTOPUYHBIE U TpeTu4yHble. CTpOEHHE MOJEKYI,
obmas ¢gopMyna, U30oMepusi, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XUMHUYECKOE CBOMCTBA
annpaTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJIKWUJIMPOBAHHE, B3aHMMOJICHCTBHE TMEPBUYHBIX
aMUHOB C a30TUCTOMN KucaoTor. CoNu aJIKHIaMMOHHS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. CtpoeHue aHuwinHa. Bzaumuoe
BIIUSTHUE TPYII aTOMOB B MolleKyie aHuinnHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennsie peaknuu Ha aHWIMH. CHOCOOBI TMONYYEHUS W TPUMEHEHHE amu(aTUIeCKHuX
aMuHOB. [loydeHue aHmIMHA U3 HUTPOOSH30JIa.

AmuHokuciotel. Homenknatypa u  u3zomepus. OrtaenbHble NOPEICTABUTENU  O-
AMUHOKHCIIOT: TJUIUH, allaHiuH. DPU3ndecKkue CBOMCTBA aMUHOKHCIIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKHUX COCIMHCHHH, PEaKIus TMOJUKOH/ECHCAIINH,
o0pa3zoBaHHe MENTHUIHON CBsI3U. bruonorndyeckoe 3Ha4eHHE aMUHOKHCIOT. CUHTE3 M THUAPOIIN3
MENTUIO0B.



benku kak npuponHele noauMmepsl. llepBuuHas, BTOpUYHAs W TpPEeTUYHAsl CTPYKTypa
0enkoB. XMMHUYECKUE CBOMCTBA OENIKOB: TMAPOJIN3, ACHATYpalus, KaUeCTBCHHbIC pEaKkIUM Ha
OenKu.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pacTBOPEHUE
OenKOB B BOJIE, IHATYpalusl OCTKOB NpPU HAarpeBaHWH, LIBETHBIC PEaKIUN Ha OCJIKH, pelIcHHE
JKCIIEPUMEHTAIBHBIX 3a7ad II0 TeMaM «A30TcoAepKalllue OpPraHUYECKHE COCIUHEHUS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokomoieKy IsipHbIE COeIUHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IOJIMMEPU3alUH, CPEOHAs MOJIEKyJsipHass Macca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUHN — IIOJIMMEPU3aLUs U MOJINKOHICHCALIHS.

ITonumepHsie MaTepUAIbL. [Imactmaccel (monuaTHIIEH, [IOJIUIIPOIUIICH,
NOJIMBUHUJIXJIOPUI, IIOJINCTUPOII, NOJIMMETHIIMETAaKpuIiar, I0JINKApOOHATHI,
nojau3TUIeHTepedTanaT). Y Tuiuszanuus 1 nepepaboTka MiacTHKa.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHYeCKHEe Kaydyku (OyTagueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HarypanbHble (XJIOINOK, IIEPCTh, IIEIK), NCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus  (TedaoH, KeBiap, AJIEKTPONPOBOJIINE
[OJIUMEPBI, OMopasiaraeMble MOJIUMEPHI).

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0Opa3aMu MPHUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacc, KaydyKOB, pelIeHue
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Pacro3HaBaHue I1aCTMAcC U BOJIOKOH).

PacuérHnble 3anaum.

Haxoxnenrne MonekyisspHOi (opMyIIbl OpraHMYECKOTO COeJUHEHHSI TI0 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJIIMX B €r0 COCTaB, HAXOXXJICHHE MOJIEKYJISIPHON (hOpMysbl OpraHUYECKOro
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB pEaKIIUU HU/WUIN UCXOAHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POpMYIIbI
OpPraHMYECKOI0 BEUIeCTBAa Ha OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJIy4YEHHS,
OIIpECIICHUE JI0JIM BBIXOZA MPOIYKTa PEAKLIUU OT TEOPETUYECKH BO3MOMXKHOTO.

Me:xnpeaMeTHBIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBS3€il MpU M3ydeHHUH opraHmdeckoid xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSITUH, IPUHATHIX B OTJENBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHHE, HAy4HbIH (pakT, rumoresa, Teopus,
3aKOH, aHalIM3, CHUHTE3, Kiaccu(uKauus, HaOJI0/eHUuEe, HU3MEpPEHHEe, IKCIEPUMEHT, MOJElNb,
MOJIEJTUPOBAHUE.

®usnka: Marepus, aTtoM, D3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, DHEPreTHUECKUN
YPOBEHb, BEIIECTBO, TEJI0, 0OBEM, arperarHoe COCTOSIHHUE BEIIeCTBa, (PU3MUECKUE BETUYMHBI,
€MHUILIBI U3MEPEHHUS], CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, sKocucteMa, ouochepa, MeTaboIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUIT TUTaHUSA, OpoxeHUe, (OTOCUHTE3, NbIXaHHE, OCJKH,
YTJIEBO/BI, XKUPHI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: mone3Hbie HCKOMIaeMbIe, TOTIIIHBO.

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAIllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHX BOJIOKOH.

11 KJIACC



OBLIASA N HEOPTAHUYECKASA XUMMUSA
Teoperuyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sAziep. XUMHUECKU AeMeHT. M3oTonbl. CTpoeHHE IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKUE YPOBHM U NOLYPOBHH. ATOMHBIE
opourtanmu. Kiaccudukarmss XMMUYECKHX 3JeMEHTOB (S-, pP-, d-, f-anmemenTsl). Pacnpenencuue
9JIEKTPOHOB MO AaTOMHBIM OpOHUTANIsIM. DIJIEKTPOHHbIE KOH(MUTYypaly aTOMOB 3JIEMEHTOB
MEPBOro—4eTBEPTOrO IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUM, DIIEKTPOHHbBIE
KOH(HUTypauyu HOHOB. DIEKTPOOTPULIATEITLHOCTb.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema XuMHYecKux dieMeHToB [I..
MenpeneeBa. CBsa3p nepuOaUYECKOro 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUUYECKHMX 3JIEMEHTOB M O00pa3yeMbIX MMM IPOCTBIX M CJIOYKHBIX BEIIECTB IO IpyNIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /1. Menneneesa.

Xumuueckasi CBs3b. BUABI XMMHYECKON CBSI3U: KOBAJICHTHAs, MOHHAsS, METAJUIMYECKas.
Mexanu3mbl 00pa3oBaHusl KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKIENTOPHBIA. DHEprus
U JuHa cBs3u. [lonsspHOCTh, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHON cBsA3U. KpaTHble
cBsa3u. Bogoponnas cBsA3b. MeXMONIEKYISIPHBIE B3aUMOACUCTBUS.

BanenTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUUYECKUM CTPOEHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpencraBienne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHA!
KOMILIEKCOOOpa3oBarenb, JUTaHAbl. 3HAYeHHWE KOMIUICKCHBIX coefauHeHuil. IllonsTHe o
KOOPJAMHALIMOHHON XHUMUH.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. THIBl KPUCTATIMYECKUX
peEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbIx cucreMax. Mctunnbsle pactBopsl. [IpeacraBienne o KOIOUIHBIX
pactBopax. CrocoObl BbIpaKE€HHMsI KOHLIEHTpPAIlMM PAacTBOPOB: MaccoBasl 10 BEIIeCTBA B
pacTBOope, MoJIsIpHas ~ KOHLEHTpauMs. HacbllleHHbBIE M HEHACBILIEHHBIE  PacTBOPBHI,
pacTBopuMoOCTbh. Kpucranimoruaparsi.

Knaccudukanus n HOMEHKIATypa HEOPraHMYECKHUX BEUIECTB. TpHBHAJIIbHBIE Ha3BaHUS
OTJIENIbHBIX NIPEACTABUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccugukaius XuMU4ecKuxX peakivii B HEOPraHMUeCKOW U OpraHu4ecKkoil XuMun. 3aKoH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALICHMS] SHEPIHMH MPU XUMHYECKHX
peakuusx. TernoBbie 3QPEKTh XUMUUECKUX peakiuil. TepMoXuMHuuecKkue ypaBHEHUS.

CKOpOCTh XUMHUYECKOH peaklinu, e€ 3aBUCUMOCTh OT PaziIMuUHBIX (hakTOpoB. 'oMOTreHHbIE
Y TeTEepOreHHble peakunu. Katanus u karanmu3aTopsl.

O6parumble W HeoOpaTUMBbIE peakIMu. XUMHUYecKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHs. DakTOphl, BIUSIOLUIME HAa MOJOKEHHE XMMHYECKOTO pPaBHOBECHS:
TEMIIEpATypa, JaBICHUE U KOHIIEHTpAllMM BEIECTB, y4acTBYHOIIMX B peakuuu. [Ipunmun Jle
[Tarense.

OnekTponuTHdeckas gucconuarusa. CuwibHbIE #  cladbie  dJeKTponuThl. CTeneHb
nucconmnanuu. Cpena BOJHBIX PACTBOPOB: KUCJIOTHAs, HEUTpalibHas, IienoyHad. BomopoaHsiit
nokazarenb (PH) pactBopa. I'maponus coneil. Peakiuu nonnoro ooMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb OKucieHus. OKUCIUTENb H
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS M BOCCTAHOBJICHHs. BakHeHlne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO/| 37IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PaCILIaBOB BEILIECTB.



OKCIEPUMEHTAIbHBIE METO/Abl M3YYECHHS BEIIECTB U UX IMPEBpalICHUI: pa3lioKeHUe
NEepoOKCHUa BOJOpPOJa B MPUCYTCTBUU KaTaIW3aTOpa, MOJEIU KPUCTAUIMYECKHUX PEHIETOK,
MpOBEJCHNE peakuuii HMOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TOMOIIbIO
WHIWKATOPOB, U3yYeHUE BIUSHUS PA3INYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIMH U
M10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

[Tonoxenune HemeramwioB B Ilepmoanueckoil cucreme xumuyeckux siementos [[.1.
MenzeneeBa W OCOOCHHOCTH CTPOCHHS HX aroMmoB. (Du3nyecKkue CBOICTBA HEMETAJUIOB.
AmToTponusi HEeMETauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bopopon. Ilonyyenue, gusnyeckue U XMMUYECKHE CBOWCTBA: PEaKIMU C METallaMU U
HEMeTaJlJIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxeHue B mpupojie, crocoObl MOMy4eHus, (GU3NUYeCKue M XUMHYECKUE
cBoiicTBa. ['asioreHoBOnOpOAbl. BakHelme KHUCIOPOACOAEPKAIIUE COCIUHEHUS TajJOTCHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOTY4YeHHs rajgoreHoB. [IpumMeHeHne rajioreHoB u
UX COEOUHEHUN.

Kucnopon, o3oH. JlabopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOA.
®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M o30Ha. Oxcuasl u
MEPOKCHU/IBI.

Cepa. HaxoxxneHume B MpUpOJe, CIOCOOBI MONYy4eHUS, (DU3MUECKHE U XHUMHUYECKHE
cBoiictBa. CepoBonopon, cynbbuasl. Oxkcun cepoi(1V), oxcun cepoi(VI). Cepuucras u cepHas
KHCIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHEe cepbl U e€
COEIMHEHUI.

A3zor. Haxoxxnenue B mpupojie, crnocoObl MONMy4deHHs, (PU3MUYEeCKHe U XHUMHUYECKHE
cBoiictBa. AMMMak, HUTpuAbL. OKcuabl a3ora. A30THCTas U a30THAs KUCIOTHI M HMX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a3oTa M €ro coeaMHEHUil. A30THbBIC
ynoOpeHusl.

®ocdop. Haxoxnenue B mpupone, crnocoObl MOIydeHHUs, (U3NUECKHEe U XUMHUYECKHE
cBoiictBa. Dochuasr u Pochun. Oxcuasl Qocdopa, dochopHas kuciora U €€ COJHU.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYrnepon, HaxoxIeHHe B Tpupoje. AumorponHble Moaudukanuu. duszndeckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcua yriaepona(lV), yronmpHas kucinora u €€ coiau. AKTUBMPOBAHHBIA Yroib, aacopOLus.
O®yiepeHsl, rpadeH, yriaepogHble HaHOTpYOku. IIpuMeHeHHMe TNpOCThIX  BEILECTB,
00pa30BaHHBIX YIJIEPOJOM, H €r0 COEUHEHHIH.

Kpemuuii. Haxoxaenue B mpHpoje, COCOObI MOMy4YeHUs, (GU3HUYecCKHe M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKIO0, ero Moyly4eHne, BUAbI CTEKIIA.

[Tonoxenue meramio B [leproguueckoil cucteMe XUMHUYECKUX 31eMeHTOB. OcoOeHHOCTH
CTPOEHUS JIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue Gu3nueckue CBOMCTBa METAIJIOB.
[TpumeHeHne MeTalIoOB B ObITY U TexHUKe. CIIaBbl METAIIOB.

DNEeKTPOXUMUYECKUNA psifl  HampspDkeHUH MeTauioB.  OOmme CcrnocoObl  MOYYeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAITYPTHUsl, AeKTpomeTautyprus. [lonsaTue o koppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapakrepuctuka metamioB |A-rpynmsl [lepuoanueckoil cHCTeMbl XUMHUYECKHX
aneMmeHToB. Hatpuii u kanuii: nmonydyenue, Gpusndeckre U XMMHUYECKHE CBOWCTBA, IPUMEHEHUE
MIPOCTHIX BEHICCTB M MX COSAMHEHUH.



Obmas xapakrepuctuka metauioB ||A-rpynmsl [lepuonnueckoil cucTeMbl XMMUYECKUX
9JIEMEHTOB. MarHuii ¥ KaJblIMi: TONydeHue, (Qu3nyeckne W XUMHUYECKHE CBOMCTBA,
MPUMEHEHHE MIPOCTHIX BEIIECTB U X coennHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMHMHHUI: TIOJy4YeHUe, (U3NUYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €r0 COSAMHECHHUU. AMGOTEpHBIE CBOWCTBA OKCHAA W THAPOKCHUAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mnoOounbix mnoarpymnm (b-rpymm) Ilepuomuueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomartbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®du3nyeckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxnenmue
coenuHenus mapranua(ll), mapranna(lV), mapranua(VI) n mapranuna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

®du3nuecKue 1 XMMUYECKHE CBOMCTBA JKeJle3a U ero coeAMHEeHUN. OKCUAbl, THAPOKCHUIBI U
conm xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue Keje3a U ero CIiJIaBoB.

Du3nyecKue U XMMUYECKUE CBOMCTBA MEIIU U €€ coeuHeHui. [lonyuenne nu npumeHenrne
MeIU U €€ COCTMHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AMGOTEepHbIe CBOICTBA OKCHIA
U TUJIPOKCH/IA LIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHrne NuHKa U ero COeIMHEHUH.

OKCHEpUMEHTAJIbHBIE METOJbl M3y4YEHHMs] BEIIECTB M MX IpPEBpallleHUud: H3y4YeHHE
00pa310B HEMETaJIOB, TopeHue cepwl, Qochopa, xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTamibl W CIUIaBbl», B3aMMOJECHCTBUE ILIEJIOYHBIX M IIEJIIOYHO3EMEIbHBIX
METAJIJIOB C BOJOM (BO3MOXHO HCIOJIb30BAaHHE BUAECOMATEPUAIOB), B3aUMOAECUCTBUE LIMHKA U
JKeJle3a C pacTBOPaMU KHUCIIOT U I1I€JI0Y€el, KaUeCTBEHHbIE PEaKIIMY Ha HEOPraHMUECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTHOHBI METAJJIOB, B3aUMOJIEUCTBUE THAPOKCUJIOB aJIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANbHBIX 3aJa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coeIMHEHUs», «A30T U Pochop U UX COeTUHEHU», «MeTaulbl TJIaBHBIX HOATPYIII,
«Mertanibl TOOOYHBIX MOATPYIIID.

XUMHS U )KU3Hb.

Ponp xumun B obecriedeHNH YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METOJaX IIO3HAHUS M METOJOJIOTMM HAyyHOro wuccienoBaHus. HaydHble npUHIUIBI
OpraHM3ali XUMUYECKOT0 MPOU3BOACTBA. [IpoMbIIIIEeHHBIE CLIOCOOBI MOMYUYEHUsI BayKHEHIINX
BelecTB (Ha MpUMepe MPOM3BOACTBA aMMHaKa, CEPHON KUCIOTHI, MeTaHoJa). [IpoMbliieHHbIe
CHOCOOBI MOJTYYEHHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl u
€ro nocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

XuMHs W 370pOBbe 4YelloBeKa. JlekapcTBeHHbIE cpencTBa. I[lpaBuia HCMONb30BaHMS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUs TIUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBKU. Ponbs XxuMuu B o0ecrieueHun
MUILEBOH Oe30MacHOCTH.

Kocmernueckue u mapgroMmepHsie cpeacta. beitoBas xumuda. IlpaBuna Ge3omacHoOro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHH B TOBCEHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHAaIbl (IIEMEHT, OETOH).

XuMHus B CENbCKOM X03siiicTBe. OpraHuyecKrue 1 MUHEPAIbHbBIE YIO0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, Kepamuka. MaTepuaibsl
JUISL 371eKTpOHUKU. HaHOTEeXHOIO0THH.

Pacuérnbie 3a1aun.



Pacuérel: mMacchl BemecTBa WM 00BEMa Ta30B MO0 M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MacChl (00bEMa, KOJTUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUM, €CIW OJHO W3 BEIICCTB HMMEET MPHUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) IPOJYKTA pEaKlUH, €CIU OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C
onpeAenEéHHON MacCOBOM JIOJ€d PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAllUl BEILIECTBA B PAcCTBOPE, MOJIM BBIXOJA MPOAYKTa PEAKUUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeamMeTHbIe CBS3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHU B
11 xnacce ocyuiecTBIsSETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK U MOHATHUM, IPUHATHIX B OTAEJIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHajW3, CHHTE3, KiIacCU(pUKAIMsI, TEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
3KCHEPUMEHT, MOJENb, MOJEIUPOBAHHE.

®usnka: marepusi, MUKPOMHUDP, MAKpOMHp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOIbI, PaJUOAaKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKUH YPOBEHb, BEIECTBO, TEJIO0, OOBEM,
arperaTHOE COCTOSIHME BEUIECTBA, WACAIBHBIN Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHHUS], CKOPOCTh, SJHEPIUsl, Macca.

buonorus: kierka, opraHusM, OJKocucTema, Ouochepa, MeraboIu3M, MakKpo- H
MHUKPOIJIEMEHTBI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIOTBHI, ()EPMEHTHI, TOPMOHHI,
KpYTroBOPOT BEUIECTB U INOTOK SHEPIUU B IKOCUCTEMAX.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOMAeMbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIE MaTepUAIbI,
CENIbCKOXO3SHCTBEHHOE TPOM3BOJCTBO, MUINEBAs IMPOMBIIUICEHHOCTh, (hapMaleBTHUECKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX [IpEnapaToB, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTe€pUalOB, 3JIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHUHN HA

YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIbTATHI

B coOTBeTCTBUM C CHCTEMHO-IEATEIbHOCTHBIM TOJXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS MpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero obpa3oBaHus
BBIJICJICHBI CJIEYIONIME COCTABJISIONINE: OCO3HAHUE O0YYaIONMMUCS POCCUNCKON TPaXKIaHCKON
UJEHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHHUIO;
HAIMYUME MOTHUBAlMM K  OOYYeHHMIO; TOTOBHOCTh M  CIOCOOHOCTh  OOYYaromIMXcs
PYKOBOJICTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBWJIAaMH U HOPMAaMH TIOBEJICHUS; HaTH4Ke
IIPaBOCO3HAHUS, SKOJOTHUYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH KU3HEHHbIE
IUTaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMH» OTPaKalT cPOPMUPOBAHHOCTD
OTIBITa MTO3HABATENBHON U MPAKTHUYECKON NEATENbHOCTH 00YUYaIOUXCsl B MPOIlecce peann3aiun
00pa30oBaTeNbHON AEATEIbHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOpMUPOBAHHOCTH
OTIbITa [TO3HABATEIBHON U MPAKTUYECKOHN JIEATEIHHOCTH 00YYaloIUXCsl B IPOLECCe peaanu3alun
00pa3oBaTeNbHOH IeATETHHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSIIKY;



NpEACTaBJICHHUA O COLNUAJIbHBIX HOPMAX U IpaBUJIaX MCKIIMYHOCTHBIX OTHOIIIEHUU B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENTbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pCeIICHUN y‘le6HBIX M ITO3HABATCJIbHBIX 3a/a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH NTOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI JPYIHX
IIPU aHAJIM3€ Pa3INYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

OCHHOCTHOI'O OTHOLICHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCYCCTBCHHOM
XHAMUH,

YBaXKEHUsI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUECKOTO MPUIOKEHHS
XUMHUH, OCO3HaHUS TOTO, YTO JaHHbIE HAYKH €CTh Pe3ylbTaT HAJUTENbHbIX HAOIIOJACHUIA,
KPOMOTJIMBLIX OKCIICPUMCHTAJILHBIX ITIOUCKOB, IIOCTOAHHOI'O TPpyAda y‘-IéHBIX " MPAKTUKOB,;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TOCIEAYIONIEM aHaJIu3e
nH(}OpPMALIMHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHONW XHUMHUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,

CIOCOOHOCTH OLCHUMBATh CUTyallUd, CBA3aHHBIC C XHMHUUYCCKHMHU ABJIICHUAMH, H
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC MW IIOCTYIIKM CBOUX TOBapHIIIGfI C HO3PIIIPII>1
HPAaBCTBCHHLIX U ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUuA HOCJICIICTBI/Iﬁ IMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOr0 M Oe3omacHOro oOpasza >KHU3HHM, HE0OXOIUMOCTU
OTBETCTBEHHOI'O OTHOILEHUSI K COOCTBEHHOMY (PM3HUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

COOIOZICHHSI TIPaBMJI OE30MACHOTO OOpAIEHUsI ¢ BEIISCTBAMH B OBITY, IMOBCEIHEBHOU
’KU3HH, B TPYAOBON JEATEIbHOCTH;

MOHMMAHUA 1EHHOCTH TPaBHJI WHAMBUAYAIBHOTO U KOJJICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEJCTBUI M HENPUATHS BPEIHBIX NPHUBBIYEK (YMOTpeOJIEHUS aIKOTOJId,
HapKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHONW KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEIOBATENHLCKOU JICSITEIIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B pEIICHUHU MPAKTUYECKUX 3a/]ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHIO Mpodecchuid pa3InyHOTO pojia, B TOM YHUCIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAaHHUH 110 XUMHU,

YBa)XEHUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaraM TPYJI0BOM 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOPHUH OOpa30BaHMs,
Oynymeit mpodeccun U peann3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

HKOJIOTMYECKHU 1€1€CO00pPa3HOr0 OTHOIIEHUS K MPHUPOIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MMOHUMAaHUS TI100aJILHOrO XapakTepa SKOJOTrHYCCKHUX HpO6J'IeM, BIIMSTHUSI DKOHOMHNYCCKUX
MPOLECCOB Ha COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPeIbl;



OCO3HAHMsI HEOOXOIMMOCTH HUCIOJIB30BAHUS TOCTUIKEHUN XUMHHU JJIs1 PEIICHHsI BOIIPOCOB
paMOHAaIBHOIO IPUPOJOIOIB30BAHNUS;

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCIIIMX BpPEI OKPYXAIOIIEH MPUPOIHOW Cpeje,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPBI, OIIBITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCS HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKu U
00LIECTBEHHON IIPAKTHUKH;

NOHMMaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolleM
MHUpPE KAaK O €IMHCTBE IPUPOABI M YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH MU
pelieHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IMBUJIIM3AIMHU: B €&
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBI, B pEIIEHUH IT100aIbHbIX IPOOIEM YCTOMUUBOrO pa3BUTHS YEJIOBEUECTBA — CHIPEBO,
HHEPreTUYECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00ecre4eHny yCIOBUM YCIIEITHOTO TPY/AA U SKOJIOIMYECKH KOM(POPTHOM KM3HU Ka)KJ0To 4jieHa
00I111eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHUMAaHMsI CYIIHOCTH METOJNOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIUMX B HEM H3MEHEHUH,
yMEeHUs Jie7aTh 000CHOBaHHbIC 3aKIFOUEHHUS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCMOIb30BaTh XUMUYECKUE 3HAHUSA [Tl peUIeHHs IpobieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

MHTEpEca K NO3HAHUIO, UCCIIEI0BATENIBCKON JESITENIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIy4EHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pasiMyHbIX chepax mnpodeccunoHaTbHON
JESATEIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaThl OCBOEHHS MPOTrpaMMbl MO XMMHMHM Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIFOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTUHAPHBIC
(MexXmpeMeTHbIE) 00LIeHayUYHbIe TIOHATHS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTHHBI MUpPa
U crenuuKy METOJ0B TIO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHeprus, sIBICHUE, MPOIECcC, CUCTEMA, HAY4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  y4eOHble  JIEHCTBHSA (mo3HaBaTeNbHbIE, KOMMYHUKaTHBHBIE,
perynatuBHble), oOecneunBatoniye (GopmupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJarouXcs;



CIIOCOOHOCTh ~ OOYYalOMIUXCSl  WCMOJh30BaTh  OCBOCHHBIC  MEXKIAMCIUILTMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpcallbHble YydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COLMAJIBHOM MPAKTHUKE.

MeranpeaMeTHble PEe3yNbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

1) 6a30Bble JJOrnYecKue AeCcTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeAeNATh LEIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUHU HX JAOCTHUKEHHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh TPH OCBOCHHHM 3HAHWNA MPHUEMBI JIOTHYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHbIC TPU3HAKK TOHSATHH W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHSITUS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUI;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KJIACCU(UKALMU BEUIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y N3Y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIyKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

NPUMEHSTh B TIPOIECCE MO3HAHUSI HCIIOB3yeMbIE B XMMHUHM CHMBOJIMUECKUEC (3HAKOBBIC)
MOJICJIH, IPEOOPa30BBIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYCCKUH 3HAK (CHMBOJI) DJICMCHTA,
XumMu4ueckas (GopMylia, ypaBHEHHE XHMHUYECKOM peakud — TpU PEIIeHUHd Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XaPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIICCTB U XMMHUSCKUX PEAKIIHN.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB M XUMUYECKUX PEaKIIU;

dbopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHUSA, HCIONIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KaUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTsE QOPMUPOBAHUS THITOTE3BI IO MMPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQJIETh HAaBBIKAMU CAMOCTOSITETLHOTO IUTAHUPOBAHUS M TIPOBEACHHS YYECHHUYECKHX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOII0OJaTh 32 XOJOM MPOIIEcca, CaMOCTOSTENIbHO
IIPOrHO3MPOBATh €ro pe3ynbTaT, (popmMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACTIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUECKON HCCIeIOBAaTeIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pEIICHHS
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCS B PA3NUYHBIX HCTOYHMKaX wuHopManuu (HAYIHO-TIOMYJSIpHAsS
auTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIe Tocobus, pecypcel HHTepHeTa),
AHATIM3UPOBATh WHOOPMAIIUIO PA3IMYHBIX BUIAOB W (HOPM TIPEICTABICHUS, KPUTHYCCKU
OIICHHUBATH €€ JJOCTOBEPHOCTh W HEMIPOTHBOPECUHBOCTE;

dbopMynupoBaTh 3ampoCchl W TPHUMEHATH pa3jMYHbIE METOABI TpPU TOHCKE U O0TOOpe
uH(pOpMaIii, HEOOXOAUMOH /7S BBIMOTHEHUS YU€OHBIX 3a7a4 ONPeAeNEHHOTO TUTIA;

IPHOOPETaTh OIBIT WUCIOJB30BAHUS WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH U
Pa3TMYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpaduKH, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4YHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpoOpMaLuell: MPUMEHSATh MEXIpeIMeTHbIe ((U3NYecKue M MaTeMaTHYeCKUe) 3HAKd U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISIAHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

3aJjaBaTh BOMPOCHI 0 CYIIECTBY 00CYK/1aeMOil TeMbI B X0/1€ JUAJIOTa U/UIH TUCKYCCHH,
BBICKa3bIBaTh UJIEH, (DOPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITOTHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPH BBIIOJHEHHMH XHUMHUYECKOIO
9KCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peanu3anu y4eOHOTo TMpoeKTa, W (POpMyIUpOBaTh BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX
UCCJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0/€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

PerynsiTuBHbIe yHUBepPcaJIbHbIC YUeOHbIE 1eliCTBHA:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYUIECTBISATH CBOIO IO3HABATENIbBHYIO JEATEIbHOCTD,
ompezenss e€ UeNu U 3ala4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii alropuT™M JAEUCTBUN IIPU BHINOJHEHUM YYEOHBIX M HCCIEI0BATENIbCKUX 3aj]ad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PELIEHUs C yYETOM MOJyYEHHUS! HOBBIX 3HAHUIM O
BEILECTBAX U XUMUYECKUX PEaAKIUAX;

OCYLIECTBIISATh CAMOKOHTPOJIb J€ATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATHBI

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI [0 XMMHUU Ha YriayOinE€HHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHeluduUecKkue Ui y4eOHOro mpeamMera
«XUMHS» HaydHble 3HAHUSA, YMEHHS U CIHOCOOBI JIEHCTBUUM IO OCBOEHUIO, MUHTEPIPETAINH U
peoOpa3oBaHUI0 3HAHUM, BUBI JESTEIBHOCTH MO MOJIyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HAHUW B Pa3IMUYHBIX Y4EOHBIX CHUTYallUSX, @ TAaKKE€ B PEAJNbHBIX JKU3HEHHBIX CUTYalMsX,
CBSA3aHHBIX C XMMHEH. B mporpamme nmo XMMHHU NPEAMETHBIE PE3YJIbTAThl MPEICTABICHBI 110
roJlaM U3y4eHusl.

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndecKasi XUMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUI: O MecTe W 3HAYCHUHM OPraHMYeCKOW XUMHM B
CHCTEME €CTECTBEHHBIX HAyK U €€ PO B 00eCIeueHUH YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA B
peltieHur mpooJieM IKOJIOTHYECKOM, YHEPreTUYECKON M THUIIEBON O€30MacHOCTH, B Pa3BUTHHU
MEAMIMHBI, CO3JJaHUM HOBBIX MaTEpHaJiOB, HOBBIX HCTOYHUKOB JHEPIHMHM, B OOECIEUEHUU
paLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
4eJoBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
NOHSTHS — XMUMHYECKHI JJIEMEHT, aToM, SIpO M IJIEKTpOHHAas o0oiouka aroma, S-, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToMma, TMOpUAM3alUs aTOMHBIX
opOuTanel, HMOH, MOJIEKYNa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHYECKasl CBsI3b, MOJIb, MOJISIpHasT Macca, MOJIAPHBIA O0O0BEM, YIJIEPOJIHBIM CKEJET,
(byHKUMOHANbHAS TpyIIa, paguKkal, CTPYKTypHble (GopMyibl (pa3BEPHYTbIE, COKpallEHHBIE,
CKEJIETHBIE), M30MEpHUS CTPYKTYpPHAasT M IPOCTPAHCTBEHHAs (reOMETpHUYECKas, ONTHYECKas),
M30MEpPBI, TOMOJIOTUYECKUN psJZl, TOMOJIOTH, YTJIEBOJOPOAbI, KHCIOPOJA- M a30TCOAeprKallue



OpraHMYECKHUE COEOUHEHMSI, MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCTMHCHMS; TEOPUH, 3aKOHBI (mepuoaunveckuid 3akoH JI. . MenneneeBa, Teopusi CTpOCHUS
opranndeckux BemiectB A. M. bytiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH
COXpaHEHHMsI W TPEBPAIICHUS OJHEPTUU TMPH XUMHUYECKHX pEaKIusiX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHUH, MHPOBO33PEHUYECKHUE 3HAHUSA, JISKAIIHNE B OCHOBE NMOHUMAaHHS
OPUYMHHOCTA U CHCTEMHOCTH XHMHUYECKHUX SBJICHUI; TMPEICTaBICHUS O MeXaHU3Max
XUMHYECKHX peaklUui, TEePMOJMHAMUYECKMX M KHHETUYECKHUX 3aKOHOMEPHOCTSIX HX
MPOTEKAHUs, O B3aUMHOM BIIHMSIHUM aTOMOB W TPYIII aTOMOB B MOJIEKYyJaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTrr, opuenTanTsl | u Il pona); dbakronorudeckue cBeneHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30aCHOM UCIOJIb30BaHUU BAXKHEUITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TPAKTHUYECKON JeATeNbHOCTH YEJIOBEeKa, OOIIMX HAY4YHbIX MPUHIHUNIAX XUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, IIEPEPAOOTKU HEPTH );

c(OpPMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTePHbIC MPU3HAKU TOHATUN, YCTAaHABIIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKHUX COECTMHEHUI;

c(OpMUPOBAHHOCTh YMEHHUI:

HCII0JIb30BaTh XMMHUYECKYK0 CUMBOJIMKY JUIsl COCTABICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKENIETHBIX) (POPMYIT OpraHUYECKHX BELIECTB;

COCTaBISITh ypaBHEHUS XHUMHUYECKUX pEaKUMid UM  pacKpbplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUI IOCPEICTBOM COCTABJIECHUS  AJIEKTPOHHOIO
OajaHca JTHUX pEaKIWW, peakuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUII;

W3rOTaBIMBATh MOJIEIM MOJEKYJT OpPraHMYECKHUX BEIIECTB Ui WJUIIOCTPAIlUM  HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONpeAeNEHHOMY KIIAacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HoMmeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HAa3BaHUS
JUISL  OT/AENBHBIX TNPEACTaBUTENEH OpPraHWYECKUX BEIIECTB (ITWUJIEH, AaleTHIIEH, TOIYOll,
[JIMLEPUH, STUJICHIJINKONIb, (eHon, QopManbaeru, aneTaabJeru], aleToH, MypaBbUHas
KHCIIOTA, YKCYCHAas KHCJIOTa, CTEapUHOBas, OJEWMHOBAas, MAJIbMHTHUHOBAS KHUCJIOTHI, TIUIIUH,
aJlaHWH, MaJlbT03a, GPYKTO3a, AHUIIWH, TUBUHUII, U30IIPEH, XJIOPOMPEH, CTUPOII U APYTHUE);

Cc(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BUJ XWMHUYECKOW CBSI3M B OPTaHUYECKHX
COeIMHEHUX (KOBaJIEHTHAsl U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHSI NMPHUMEHATH TMOJOXKEHUS TEOPUU CTPOSHUS OPTaHUYECKUX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMH XapaKkTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH Pa3IUYHBIX KIACCOB OPTaHUYECKUX BEIIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJIKCHOB, AJKAJMCHOB, AIKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, ANBJIETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIHCAXaPUJIOB),
WITIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXAYy HHMH YPaBHEHHSMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIINA ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMUPOBAHHOCTh yMEHHUS TMOATBEPXKAATh Ha KOHKPETHBIX MpHUMEpax XapakTep
3aBHCHUMOCTH PEaKLMOHHON CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHHH OT KpaTHOCTH M THIIA
KOBAJIEHTHOM CBSI3U (O- U T-CBSA3M), B3AMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;



c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHMKH YIJIEBOJOPOJHOTO CHIPhS
(HedTh, PUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKH W MPAKTHYECKOE MPUMEHEHHUE
MIPOJIYKTOB TIepepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUM O eCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHHH, MOJICIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSATDH 3TH 3HAHMUS,

cOpMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALMU  MBICIUTEIHLHOU
NEeSITeIbHOCTH — aHaIM3 WM CHHTE3, CpaBHEHHE, O00O0O0IIEHHE, CHUCTEMAaTH3alui0, BBISBIICHHE
NPUYHHHO-CJIECTBEHHBIX CBSI3€H — /7151 U3y4YEHUSI CBOWCTB BEIIECTB U XUMHUYECKUX PEaKIIHIA;

c(OpMUPOBAHHOCTh YMEHUM: BBISBIISITh B3aUMOCBSI3b XUMHUUECKHUX 3HAHUN C TOHATUSIMHU U
MPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB Jjisi 0Oojiee  OCO3HAHHOTO
NOHMMaHHS CYIIHOCTH MaTE€pHaJbHOTO €IWHCTBA MHpPA, UCIOJIH30BATH CHUCTEMHBIC 3HAHUS I10
OpPraHUYeCKON XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUH, HMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c(OpMUPOBAHHOCTh YMEHHI: MTPOBOAUTH pPacy€Thl IO XUMHUYECKUM QopMmylnaM U
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XApPaKTEPU3YIOMIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKACHUI0O XMMHUYECKON (DOpMYIbl BElIecTBa MO M3BECTHBIM MAaCCOBBIM JOJSIM
XUMHYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3MPOBATH, aHAIM3UPOBATh U OLEHUBATH C MO3HMIIUI
HKOJIOTHYECKOW O0€30IMacHOCTH TMOCIEACTBUS OBITOBOM W IPOW3BOJICTBEHHOH JESTEIBHOCTH
YeNOBeKa, CBSI3aHHOW C MepepadOTKON BEIIEeCTB, MCIOJNb30BATh IONYYCHHbIE 3HAHUS IS
OPUHITUS TPAMOTHBIX PEIICHUN IPOOJIeM B CUTYAIUSX, CBA3aHHBIX C XUMHUEIH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITETIHHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKHN
HKCIEPUMEHT (TIOJTyde€HHE U N3yUeHHE CBOMCTB OPraHNYECKHUX BEIIECTB, KAYECTBEHHBIE PEAKIINU
YIIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M KHUCIOPOJCOJEPKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pellIeHHe OSKCIEePUMEHTAIBHBIX 3a/7ad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofeHreM TMpaBuwil  Oe3omacHOro oOpallleHuss C  BellecTBaMU U JIaDOpaTOPHBIM
obopynoBanuemM, (HOpMyITUPOBATh IENIb HMCCIECIOBAHUsS, TMPEICTABISATh B pa3Nu4IHON (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIIM3UPOBATH U OIIEHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnrofaTh IMpaBWila HKOJIOTMUYECKH II€JIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMU
NeSITETPHOCTH B LEISIX COXPAHEHHUS CBOETO 370POBbs, OKPYKAIOMIEH NPUPOIAHON Cpensl U
JOCTHOKEHUS €€ yCTOWYMBOTO pa3BUTHS;

0CO3HaBaTh ONACHOCTh TOKCHYECKOI'O JIEHCTBMSI Ha KHMBBIC OPraHU3MBI ONpeAeIEHHbBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHATM3UPOBATh  IEJIECOOOPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKHX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUS PUCK-TI0JIb3a,;

c(OPMHPOBAHHOCTh YMEHM: OCYHIECTBIATH IleJICHANpPaBICHHBIA IMOMCK XMMUYECKOU
uH(pOpMAallMK B PAa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-HAy4dHasl JHUTepaTypa, CpelacTBa
MaccoBoil HMH(poOpmanuu, VHTEpHET W Opyrue), KPUTUYECKH aHATU3UPOBATH XHMHUYECKYIO
uH(popmarnio, nepepadaTeiBaTh €€ W MCIMOIL30BaTh B COOTBETCTBUU C MOCTABICHHON y4eOHOMH
3aJa4eil.

11 KJIACC

[lpenmerHsie pe3ynbTaThl OCBOSHHS Kypca «OOmas W HeOopraHWdecKas XUMHSDY

OTpaXkaroT:



c(hOpPMUPOBAHHOCTH MPEJCTABICHUI: O MaTEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HaBa€MOCTHU SIBJICHUI NMPUPOIBI, O MECTE U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ pojii B 00ECIeYeHUH YCTOWYUBOTO Pa3BUTHS, B PELICHUH MPOOJIEM SKOJIOTMYECKOH,
DHEPreTHYECKOM W THINEBON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUUW HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECICUECHHWU  PAIMOHAIBHOTO
MPUPOIONOIL30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYphl YEJIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYACT: OCHOBOIOJATAIOIINe
MOHSITHSI — XUMUYECKUH DJIEMEHT, aTOM, SIJPO aTOMa, H30TOIIbI, IEKTPOHHAS 000JI0YKa aTOMa, S-
, p-, d-aroMHBIe OpOWMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOPUIM3AILUSL
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHb
OKHCJICHUsI, XUMHYECKasi CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOIHAs),
KpUCTAJUTMYECKasi peleTKa, XUMUYECKas pPEaklus, PacTBOp, SJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
JNEKTPONUTHYECKAsT ~ JUCCOLMAUs, CTENEeHb JMCCOIMAIMM, BOJOPOJHBIM  IOKa3aTellb,
OKHUCJIUTEJb, BOCCTAHOBUTENb, TEIUIOBOI 3(h(PEeKT XUMHUUECKON peaklnu, CKOPOCTh XUMHUECKON
peaKiuu, XWMHUYECKOE PABHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS DIEKTPOJIUTHUECKOM
auccouranuu, nepuoanyeckui 3akon [[.M. MenneneeBa, 3aKOH COXPAaHEHUS MacChl BELIECTB,
3aKOH COXPAHEHHUS U MPEBPAILLEHUS PHEPIHMU MPU XUMHUYECKUX PEaKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICWCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUA S3bIK XUMUHU,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKHUX SIBJICHUM; COBPEMEHHBIC MPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJICKYJIIPHOM ¥ HAQJMOJIEKYJISPHOM YpPOBHAX; TMPEACTABICHUS O MEXaHHU3Max
XUMHYECKHX pEeaKlUud, TEePMOJUHAMUYECKHMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
MpPOTEKaHUs, O XHUMHYECKOM pPaBHOBECHH, pacTBOpaXx W  JHUCIEPCHBIX  CHUCTEMax;
(hakTOIOTUYECKHE CBEJCHUS O CBOWMCTBAaX, COCTaBe, MOJTYYEHUU U 0€30MMaCHOM HMCMOJIb30BaHUU
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
00IIMX HAYYHBIX TPUHIUIIAX XUMUYECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU MOHATUM, YCTAaHABIUBATh
WX B3aUMOCBS3b, HCIIOIH30BAaTh COOTBETCTBYIOIINE TOHSTHSA TPU OMHCAHHH HEOPTaHUYECKHUX
BEILECTB U UX NPEBPAILECHHUI;

c(OpPMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJHKY JUISI COCTAaBICHUS
dbopMys BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEAKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHasibHble Ha3BaHMsI OT/ICIbHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHIX
DIIEMEHTOB B COEIMHEHMSX, BHJ XUMHUYECKOW CBSI3U (KOBaJIeHTHAasl, MOHHAsA, MeTalIndyeckKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBHCHMOCTh CBOWCTB BEIIECTB OT BHUJIA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHHU3MBbI 00pa30BaHUs KOBAJIIEHTHOU CBSI3H;

c(OpPMUPOBAHHOCTh YMEHH: KIACCHU(PUIIMPOBATh: HEOPTaHWMUYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHYECKHE PEAKIMU IO Pa3IMYHBIM TPHU3HAKaM (YHCIIYy U COCTaBy pearupyrolux
BEIIIECTB, TEIUIOBOMY J(G(DEKTy peakiuu, HW3MEHEHHUIO CTETNeHEH OKUCIEHUS DSJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa M JIPYTHE); CaMOCTOSTENBHO BHIOMpATh OCHOBAaHUS U
KPUTEPUU IJIs1 KIACCU(PUKAIIUN U3YUYaEMBIX BEIIECTB U XUMHUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHsI PACKPBIBATh CMBICT Tiepuoauyeckoro 3akona J[. .
MenneneeBa ©  JEMOHCTPUPOBATH €T0  CHCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUH;



c(hOpPMUPOBAHHOCTh YMEHHI: XapaKTEPH30BaTh AIIEKTPOHHOE CTPOSHHUE aTOMOB U HMOHOB
XHMHYECKUX DJIEMEHTOB MepBoro—4erBéproro nepuonoB Ilepuomuueckoit cucremsr JI.W.
MenneneeBa, UCIOAB3Ysl MOHATHS «IHEPreTUYECKUE YPOBHHY, «IHEPreTHUUECKHE MOTYPOBHN,
«S-, p-, d-aromHbIe OpOWTANIN», «OCHOBHOE M BO30YXIEHHOE SHEPreTHUCCKHUE COCTOSHUS
aToMay»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUsS CBONCTB XUMHUYECKUX JJIIEMEHTOB M WX
COEIMHEHMH 110 TiepuojiaM u rpynmam Ilepuoguyeckoii cucremsl [. . MenneneeBa, BaJ€eHTHbBIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJIEKTPOHHBIX 000JIOUEK;

c(OPMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh (OMUCHIBATh) OOMIME XHUMHYECKUE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHUE T'€HETHYECKOM CBS3U
MEXy HEOPraHUYECKMMU BEIECTBAMHU C IIOMOIIbIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYITHOCTH: OKHCIMTEIHLHO-BOCCTAHOBUTEIHHBIX
peakuii MOCPECTBOM COCTABJICHHSI DJIGKTPOHHOTO OanaHca 3TUX PEaKIUil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPaUIEHHBIX HOHHBIX YpaBHEHHI; peakiuit
TUAPOJIN3A; Peakuil KOMILIEKcooOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMIUIEKCOB IMHKA H
ATIOMUHHUS);

c()OPMUPOBAHHOCTh yMEHHS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYCCKHX
peakuuii ¢ y4€ToM HX DSHEPreTMYECKUX XApaKTEPUCTUK, XapaKTep H3MEHEHHUsS CKOPOCTHU
XUMHYECKON pPEeaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIICHUs
XUMHUYECKOT'O PAaBHOBECHUSI 1O/]] BIUSHUEM BHEIIHUX Bo3nencTBuil (nmpuniui Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUYECKUE PEAKIIUHU, JICKAIMEe B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS] CEePHOW KHUCIOTBhL, aMMHakKa, OOIIUMe HaydHble MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€eCO00Pa3sHOCTh MPUMEHEHHS HEOPraHMYECKUX BEIIECTB B
MPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0/Ib3a;

c(hOopMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
npupoabl — HaOMIOJeHHe, U3MEpeHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajbHbIi U
MBICTICHHBIN), UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] MPUMEHSATb 3TU 3HAHUS TMPHU
HKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSICHEHHS XWUMUYECKHX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJIC, MPAKTHUECKOM JIEATEThHOCTH YEJIOBEKA U B MIOBCETHEBHOW KU3HH;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEJCTAaBICHUSIMA  JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl 0Oojiee OCO3HAHHOTO
MOHUMAaHUS MaTepUAIBLHOTO €IMHCTBA MUDA,

c(hOpMUPOBAHHOCTh YMEHHUSI TIPOBOJUTH PACUETHI: C UCIIOIH30BAHUEM MOHSITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsT KOHIICHTPAIIUs»; MAcChl BEllecTBa UK 00bEMa rasza
M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, MacCce WIH 00BEMY OAHOTO M3 YUACTBYIOIIMX B PEAKIHH
BEIIIECTB; TEIJIOBOro d(PdekTa peakiuu; 3Ha4eHUsI BOJOPOIHOTO MOKA3aTENsI pACTBOPOB KUCIIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMH; MacChl (00BhEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKlMM, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPEAEIEHHON
MacCcOBOW J10JIed pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); IIOJH
BBIXO/Ia MMPOYKTa peakiuu; 0ObEMHBIX OTHOIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IJIAHUPOBATh W MPOBOJUTH XUMHYECKHUI
AKCIIEPUMEHT (TIPOBE/ICHNE PeaKIuii HOHHOTO OOMEHa, MOATBEP)KICHHE KaueCTBEHHOTO COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPENEIEHUE CPEIbl PACTBOPOB BELIECTB C MOMOIIBI0 UHIAUKATOPOB,
W3YYCHHUE BIUSHUS PA3NUYHBIX (AaKTOPOB HA CKOPOCTh XMMHUYECKOM peakiMu, pelieHue
AKCIIEPUMEHTANIBHBIX 3a1a4d 1o TeMaMm «Metamibsl»y u «HeMeramisl») ¢ cOOMOIeHHEM MPaBHII
Oe3omacHOro odparieHus C BellecTBaMH U JabOpaTOpHBIM 000pyAOBaHHEM, (OPMYIHPOBATH



IeNb  HMCCIENOBAaHUSA, TMPEACTABIATh B pa3IUYHOM (QopMe pe3yabTaThl dSKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTb;

c(hopMUPOBAHHOCTh YMEHHIA: COOIIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYI0N 1
71a00paTOpHBIM 000pYAOBaHUEM, OOpAIIEHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMH
[0 BBINOJHEHUIO Ja0OpPAaTOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIeIeco00pa3HOro
MOBe/IeHHUs B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIIX COXPAHEHHUS CBOEr0 370POBbS,
OKpY’KallIllel NpUPOAHOW cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh
OMACHOCTb TOKCHYECKOI'O JEMCTBMSI Ha JKUBBIE OPraHU3Mbl OMNPENCIEHHBIX HEOPraHMYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IEJICHANPABICHHBIM MOUCK XUMHUYECKOU
uH(pOpMallMl B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi HMH(popmanuu, HMHTEpHET M Jpyrue), KPUTHYECKH AaHAJIU3UPOBATH XHUMUYECKYIO
uHpOpMalnio, epepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a7a4en.
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n/n

ITOYPOYHOE IIVTIAHUPOBAHUE

Tema ypoka
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10 KJIACC
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U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

XI/IMI/I‘-IGCKaH CBA3b B OpFaHHqGCKHX
coeuHeHUsAX. MexaHn3Mbl 00pa3oBaHUs
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Bunbr usomepun: cTpykTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE

3¢ (HEeKTH B MOJIEKYJIaX OPraHUIECKUX
COeTMHEHNN

[IpencraBnenwue o KaccuPUKAIIN U
cucrematnueckas Homenkiatypa (IUPAC)
OpPTaHHYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI




Cucremarusanus U 0000IEHUE 3HAHUHN 110
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

11

dusnyeckue U XUMUYECKHE CBOWCTBA
aJIKaHOB

HaxoxxnaeHnue ankaHoB B IIpuponac.
CriocoOsbl MNOJIY4YCHHA U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYIECKUX CBOHCTB, CITOCOOBI
HOJTyYEHHS U IPUMEHECHHUE

13

14

15

Pemenne pacdy€THbIX 3a/1a4 HA
orpezesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYEeCKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAIIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
(bopmyna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

®u3nyecKue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CriocoObI nostyueHus 1 IPUMEHEHNE

16
QJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "ITosrydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenue pacu€rHbIX 3a7a4 Ha

18 OTpeIeTICHUE MOJICKYJIIPHOI (hOPMYITBI
OpPraHUYeCcKOro BEUIecTBa
AJKanueHsbl: CONpsHKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
OCOo0EeHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CriocoObI mosTydeHus 1 IpUMEHEHNE
QJIKaTUCHOB
AJKUHBI: TOMOJIOTHYECKUH psiJl, 001as

99 bopmya, HOMEHKIATypa, MEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢buznyeckue cBoicTBa

23 XVMMHYECKUE CBOWCTBA AJIKUHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNe
QIKMHOB

26 Pemrenne 3agad: pac4€rsl 10 YpaBHEHHIO
XUMUYECKON pEeaKInn

97 Cucremaru3zaius 1 0000IIeHHe 3HAHUH 110
TeMe

28 ApeHbI: TOMOJIOTUYECKUH PsiJI, 00IIIast




dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIIeHUs
XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOSANHCHHUS, OKUCIICHHE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB
CTHpOJIa
Pemenne pac4€THbIX 3314 HA

32 orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OpPraHMYECKOTO BEIIeCTBA

33 CriocoObI mosTydeHus 1 IpUMEHEHNE
apeHoB

34 ['eneTnueckas cBSI3b MEXAY pa3IMUHBIMU
KJIaccaMH YIJIeBOJOPOIOB
Pacuérel Mo ypaBHEHHSM XUMUYECKHX

35 peakuuii. CucremaTtusanus u 06001eHe
3HAHUMU 110 TeME

36 [Ipupoansiii ra3. [lonytHele HeDTAHBIE
rassl

37 KamMeHHbIit yronb U IpoyKThl €ro
nepepadboTKu
Hed1b 1 ciocoOsI e€ nepepaboTKH.

38 [IpumeneHne NpoayKTOB NepepadoTKU

HePTH




39

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJracCaMH yIrji€BoJOpOJ0B

40

41

42

lNanorenonpou3BoAHbBIE YTIIE€BOAOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIIHI
3aMECIICHHS TaJ0oTrcHa

JleWicTBue miemouei Ha

TaJIOr€HIIPOU3BOAHBIC. BSaHMO,Z[efICTBHG
JUrajJorcHaJJkaHoB ¢ MarHu€M M IMHKOM

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
pazneny "Yriaesogopoas”

43

KonTtponpsHast pabora o Teme
"VrneBonopoast"

44

[TpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHUH psill, oOmmas popmyia,
CTPOEHHUE MOJIEKYJI, H30MEPHS,
HOMEHKJIaTypa, Kiaccuduxanms,
¢duznyeckue cBoicTBa

45

46

XHUMHYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upbl: HOMEHKIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

48

49

MHOFO&TOMHI)IG CHI/IpTI)II OTUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, HUx q)HSquCKI/Ie U XUMHNUYECCKHUC
CBOMCTBA

CriocoObI nostyyeHus 1 IpUMEHEHNE




MHOI'0OAaTOMHBIX CITMPTOB

@DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE

50 .
cBoiicTBa. TOKCUYHOCTH eHOIa

51 Xumudeckue cBoicTBa (heHoma

59 CriocoObI mostyueHus 1 IPUMEHEHNE
denona
[TpakTuueckas padora Ne 2. Pemenue

53 IKCIEPUMEHTAJIBHBIX 33124 110 TEME
"CriupThl 1 peHObI"

54 Cucremaru3zaius u 00001IeHUE 3HAHUH 110
TeMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHUE PSI/IbI, 001mas opmyia,
U30MEpHs 1 HOMEHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: (PU3MUECKUE
CBOWCTBA; PEAKINH MTPHCOCTUHEHHUS

57 Peakiuu okuciaeHus 1 Ka4eCTBEHHbBIE
PEaKIuu allbJIeTHI0B U KETOHOB

58 CriocoOblI TOTy4eHUSs aTbACTUIOB U
KETOHOB
OHOOCHOBHEIE MTpEIeNIbHBIC KapOOHOBBIE

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJT

50 N3omMepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHEe CBOWCTBA

61 XVMUYECKUE CBOWCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap60HOBBIX KHUCJIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOTO0Opa3ne kKapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

64

65

66

[TonaTne o MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT

CrniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

CrnosxxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIII,
oOuras popmyna, U3oMepus U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemienne pacu€THbIX 3a1a4: IO YPABHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUUECKOTO
BEIIleCTBA

[TpakTuueckast pabota Ne 3. Pemenue
SKCHEPUMEHTAIBHBIX 33134 110 TEME
"Kap6onoBsie kucinotel. CiaoxkHbIe dPupH"
Kupsl: ctpoenue, pusndeckue u
XUMHYECKHE CBOMCTBA (THAPOIU3)

71

Oco0eHHOCTH CBOMCTB JKHUPOB,
COACPpKAIMMNX OCTATKH HECTIPCACIIBHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpOLE

MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MooIlee Aeiicteue. Ilonsatue o

72 CHHTETHUYECKUX MOIOIIUX CPEICTBAX
(CMC)
['eneTnueckas cBs3b yIriaeBOJOPOJOB U

73 KHCJIOPOACOAEPKAILUX OPIraHNYECKUX
BEIIIECTB

74 Pacuérel o ypaBHEHUSM XMMUYECKUX
peakui

75 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
TeEMe
OO11ast XapakTepUCTHKA YTIEBOJOB U

76 KJIaCCHU(UKAIUS yIIIeBOJOB (MOHO-, TU-
HoJIMCaxapuabl)

77 MoHocaxapuapl: pU3NUECKUe CBONCTBA U
HaXO0XXJCHHUE B IIPUPOJIE

78 [TpumMeHeHme TIIOKO3bI, €€ 3HaYCHHE B
KHU3HEIEATEIILHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa, MajlbT03a U

79 nakTo3a. HaxoxaeHue B mpupoJie u
NpUMEHEHHE JIMCaXapH]IOB
[Tonucaxapuabl: cTpoeHHE MaKPOMOJIEKYJI,

80 ¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEeHHE

81 [TonsaTue 06 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemenune pacueTHbIx 3a/1a4 Ha

OMMpECACIICHNUE JOJIM BBIXOAAa IMTPOAYKTA




pPCeakiru OT TCOPECTUYCCKU BOSMOIKHOI'O

83

84

Cucremarusanysa 1 0000IeHNe 3HAHUN 110
pazzaeny

KoHTtponbHas pabota 1o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coenuHeHus"

85

AMUHBL: KTaccUpUKAIH, CTPOCHUE
MOJIEKYJI, o0mmas popmyiia, u3oMepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

86

87

88

XUMHUYECKUE CBOMCTBA ann(pPaTHIecKux
aMUHOB

AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUIMHA

CriocoObI mosTydeHus 1 IpUMEHEHNE
ann(paTUIEeCKUX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

90

91

92

XHUMHUYEeCKHE CBONCTBA aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOIJIU3 TIENTHIO0B

benku kak npUpoaHbIE TOJIMMEDHI;
CTPYKTYpHI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30Tcoz[ep>1<a1une TCTCPOUUKIINICCKUC
COCAMHCHUS. HYK.]'IGI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHHUEC U OnoJiornyeckas POJb




94

[IpakTuueckas padora Ne 4. Pemenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coenuHeHun"

96

KonTtponpsHast pabora o Teme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/IbI UX CUHTE3a —II0JIMMEPU3ALIHS U
IIOJIMKOHICHC AU

[TnactMaccel. YTunuzanus u nepepadoTka
TIacTUKa

OnacToMepsl: HaTypalbHbIN
CUHTETHYECKHE KaydyKu. Pe3nHa

100

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunreTnyeckue. [lonumepsl cnenuanbHOro
Ha3HAYECHHUS

101

102

[Tpaktuyeckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"Pacnio3HaBaHue maacTMacc U BOJIOKOH"

O06o0011eHNEe U CUCTeMaTU3aIs
U3y4EeHHOI'0 MaTepuaia o TeMe
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"




OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 3 0
11 KIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxruyeckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:

Atom. CocTaB aTOMHBIX s7ep. XUMUYECKHM 1

aneMeHT. M30Tomnsl

CrpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1

KBAHTOBBIE YUCIIA

Knaccugukarus XuMHUuecKux 3JIeMEHTOB (S-, 1

p-, d-, f-amemenThI)

Pacnpenenenue 3J1eKTpOHOB 110 ATOMHBIM 1

opOuTansm

OJeKTPOHHbIE KOH(PUTypallMi aTOMOB

3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM 1

COCTOSTHUU

OeKTpOHHbIE KOH(PUTypallii HOHOB. 1

DNEeKTPOOTPULIATEIBHOCTD

[Iepnoanueckuii 3axoH u [lepnoanueckas

cuUcTeMa XxuMuueckux snnemenTos /1. 1. 1

Meneneesa, CBA3b C COBPEMEHHOU TEOPUEN

CTPOEHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH 1

IMPOCTBIX U CIOKHBIX BCUICCTB 110 I'pyIimnam U




nepuogam

10

11

CucreMmarusanys 1 0000IeHrE 3HAHUI 110
TEME

Buner xumnueckoiu cBsa3u. MexaHu3MEbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexxXMoeKysipHbIC
B3aUMOJICUCTBUA

BaneHTHOCTh M BaJICHTHBIE BO3MOKHOCTH

aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOCHUEM

12

IIpencraBienus 0 KOMIJIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

13

14

15

BemectBa MosiekynspHOro u
HEMOJICKYJIIPHOTO CTpOeHHUsI. THIibl
KPUCTAJUTMYECKUX PEUIETOK U CBOMCTBA
BEIIECTB

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpeacraBnenue 0 KOJUIOUIHBIX PACTBOPAX
Hctunnable pacTBOPHI: HACKIIIICHHBIE U

HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

CrniocoObl BbIpayKe€HUS! KOHIIEHTPALUU
pacTBOpOB

17

18

Pemienue 3a1au ¢ UCNOJIb30BaHUEM MOHATUI
"MaccoBas J10J1s1 paCTBOPEHHOTO BemecTna',
"MOJIsIpHAasi KOHLIEHTpaus"

Knaccudukanus 1 HOMEHKIATypa
HEOpPraHMYECKUX BEILECTB




19

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

20

KontponsHas padora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH U
[Teproauueckasi cucteMa XUMHYECKUX
anemenToB J. 1. Mengeneera", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

21

Knaccudukanus XuMU4ecKux peakiui B
HEOPraHWYECKON U OPraHUYEeCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPAICHUS YJHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

22

23

TernoBbie 3 (HEKTh XUMUYECKUX PEaKIUii.
TepMoXUMHUYECKHE YPAaBHEHHUS
Beruncnenus mo ypaBHEHUSIM XUMUYECKUX
pEaKIuil 1 TEPMOXUMUYECKUM YPaBHEHUSIM

24

CKopoCTh XMMHUECKOH peakln, e€
3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB.
Karanus u xkaTanmu3aTropsl

25

26

27

['oMoreHHbIe U reTeporeHHbIe peakuu
[TpakTuyeckas padora Ne 1 o teme
"BausiHue pa3nuuHbIX GaKTOPOB Ha
CKOPOCTbh XUMHUYECKOU peakuuu"

OO6patumMble 1 HEOOpATUMBbIE PEAKIINU.
XHUMHYECKOE PAaBHOBECHE

28

[TpakTrueckast padota Ne 2 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"




DnekTponuTrdeckas auccounanusi. CuiabHbie

29 U cinabble IeKTpoauThl. CTeneHb
JUCCOLIUAIIUT
Nonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bomopoansrit mokazatens (pH)
pactBopa

31 I'maponus coneit. Peakiuu, mpotekaronme B
pacTBopax 3JIEKTPOJIUTOB
[TpakTiueckast pabota Ne 3 o teme

32 "XuMu4ecKke peakiuy B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BaxkHeimme oKuCIuTenu u
BOCCTaHOBUTEIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3amayu pa3auvyHBIX TUTIOB

38 CucremaTtu3zaiiys u 0000IIeHHE 3HAHUN IO
TeMe "XuMuyeckue peakiuu'

39 KontponbHas padota o teme "Xumuyeckue
peakun"
[Tonoxenue Hemeramios B [lepuoanueckoi

40 cucTeMe XMMUYeCcKuXx anneMenToB /1. U.

MeHnnieneeBa 1 0COOEHHOCTU CTPOEHUS UX
aToMoOB. DU3NUECKUE CBOICTBA HEMETAIIIOB




AnoTponusi HeMeTauIoB (Ha IpuUMeEpe

41
KHCJIOPOJIa, cepbl, hocdopa u yriepoa)

42 Bonopon: nomyuenue, pusndeckue u
XAMHUYECKHE CBOMCTBA. [ Mapu bl
["anoreHsl: HaXOXKAEHHUE B IPUPOJIE, CIIOCOOBI

43 noTydeHus1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBa
I"anorenoBoiopoabl. Baxknenue

44 KHCITIOPOJICO/IEPIKAIINE COSAMHEHUS
raJIoreHOB
JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI

45 noJjiyueHus rajgoreHos. [Ipumenenue
TaJIOTeHOB M UX COCTUHEHHI
[IpakTuueckast padora Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Tanorensr"

Kucnopon: naboparopHsie u

47 MPOMBIIIJICHHBIE CIIOCOOBI MOTYYEeHHUSI,
¢duznueckue U xuMudeckue ceorcTBa. O30H.
[IpumeneHne KucIopoaa U 030Ha

48 OKcubl ¥ IEPOKCUABI

49 Pemenue 3a1a4 pa3muIHBIX THIIOB
Cepa: HaXOXKJIEHUE B PUPOJIE, CITOCOOBI

50 MOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnopopaconepxamme coeTnHEHHsI CEPHI.

Oco0eHHOCTH CBOICTB CEpHON KHCIIOThI




[IpakTuueckas padora Ne 5. Pemenue

53 AKCIIEpUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"
A3OT: HaX0XKJIEHUE B IPUPOJIE, CIIOCOOBI

54 MOJy4eHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepxaiue coequHeHHsI a30Ta.
Oco0OeHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [TpumeHeHue a30Ta U €ro COeTUHEHUI.
A3oTHBIE yoOpeHus
docdop: HAXOKAESHUE B IPUPOJIE, CIOCOOBI

S7 NOJTy4YeHUsI, PU3NICCKUE U XUMUYECKHE
cBoricTBa. Dochuas u pochun

58 Oxkcunsl hocdopa, pochopconepxarme
kucinoTsl. Comn HocopHOI KHCTOTHI

59 [Tpumenenue pochopa 1 €ro coeAUHEHUH.
®dochopubie ynoOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T H
docdop u ux coeauHenus"
VYraepon: HaXOXJIeHHE B TIPUPO/JIE,

61 AJIJIOTPOMNHbIE MOAUPUKALNN; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxcun yriepoaa(ll), oxkeun yrinepona(1V),
YTOJIbHast KUCJIOTA U €€ COJIU

63 Pemenue 3anay pa3nu4HbIX TUIIOB

64 Kpemuuii: HaxoxJieHre B IPUPOAE, CIIOCOObI

MMOJIy4YCHHA, (1)I/I3I/II-IGCKI/IC U XUMHNYECKHEC




CBOMCTBA

Oxcun kpemuns(1V), kpeMHHeBast KHCIIOTa,

65
CUJIMKATHI

66 [IpruMeHeHre KpEMHHUS U €r0 COSTMHEHU .
Crekii0, €ro noyiyueHue, BUAbI CTEKIIa

67 Pemienue 3agau pa3auyHbIX TUIIOB

68 Cucremarusanys U 0000IeHNE 3HAHUHN 110
teme "Hemeramibr"

69 KonTpoapHas padora o Teme "HemeTamsr"

20 AHanu3 pe3yinbTaToB KOHTPOJIBHOHN paboTHI,
KOPPEKIHsI OMUO0K
[Tonoxxenue metamios B [leproaunueckoit

7 CUCTEME XUMHUYECKHX DIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIIOB.
[IpruMeHeHne METaIJIOB B OBITY M TEXHUKE

73 CmutaBsl MeTasuioB. Kopposust Metamios

74 Pemenue 3a1a4 pa3nuvyHBIX TUTIOB
DNEKTPOXUMHUYECKUH Psiji HAallpsHKEHUH

75 MeTaiioB. O61mue crnocoObl NOTyYeHUs
METAJIJIOB
OO6mas xapaktepuctuka metayioB |A-
rpymisl [leproanyeckoi cucteMbl

76 XAMHUYECKHUX 3JIEMEHTOB. HaTpuii u kanuii:

noJTydeHue, PU3nIecKue ¥ XUMUIECKIE
CBOWCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U
WX COEMUHEHUN




77

78

O6mas xapakrepuctuka metaiuion |A-
rpynmnsl [lepuoanyeckoi cuctembl
XUMHYECKHUX JIEMEHTOB. Maruuii u
KaJbIUil: MOJdy4YeHue, (pu3ndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

80

81

ANIOMHMHUI: TIOTydeHue, (Gu3ndecKue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS, UX
MIPUMEHEHUE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

82

[IpakTuueckast padora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"MeTasuibl TIaBHBIX oArpymnn”

83

84

85

OO11ast XapakTepHUCTHKA METAJIJIOB
no0OouHbIX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
HJIEMEHTOB

Pus3nyeckue 1 XUMHUUYECKHE CBOMCTBA XpoMa
Y €r0 COCIMHEHNN, UX IPUMEHEHUE
Baxwuelime coelMHEHNs] MapraHia.

Ilepmanranar kanus, €Ero OKUCIUTEIbHbIE
CBOMCTBA

86

duznueckre 1 XMUMHUYECKHE CBOICTBA JKejle3a
u ero coenuHeHun. [lomydenne n




IMPUMCHCHHUC CIIJIABOB JKCJIC3a

duzndyeckre U XUMHUYECKIE CBOMCTBA MEIHU U

87 €€ COCIMHEHUH, UX IPUMEHECHHE
OuznyecKkue U XUMUYECKHE CBONCTBA IIMHKA

88 Y €ro COCTMHCHHUH, NX TTPUMEHEHHE.
"M IpOKCOKOMITIIEKCHI IUHKA
[IpakTuueckas padora Ne 8. Pemenue

89 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"MeTasisl TOOOYHBIX MOArpyMI"”

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

o1 O06o0011eHre U cHCTeMaTU3allks U3Y4eHHOTO
Marepuaiia o treme "MeTamib"

92 KonTpompHas padora o Teme "Mertamibr"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHOHN paboTHI,
KOPPEKIHsI OIUO0K
Ponb xumun B obecrieueHUN YCTOWYUBOTO

94 pa3ButTus yenosedecTBa. [lonarue o
HAyYHBIX METOJaX MCCIICIOBAHMHs BEIIECTB
HaydHble IpUHITUIIBI OpTaHU3AIHH

95 XUMHUYECKOTO TIPOU3BO/ICTBA.
[TpoMbInIIeHHBIE CTIOCOOBI MOTYYEHUS
BaXHEHIIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKaoIIeH
CPEeIIBI U €T0 TIOCIICICTBUS

97 XuMHUS U 30POBBE UETOBEKA.
JlexapcTBEHHBIE CpEACTBA

08 Xumus nunm. Ponb xumun B o0ecrieueHIN

[MUILIEBON 0E30IMaCHOCTH




KocmeTrnueckue u nappromMepHble CpeicTBa.

99 1
brrToBas xummus
XuMHus B CTPOUTENBCTBE. BakHeiune

100 CTPOUTENbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepUabl

101 XUMHS B CETIbCKOM XO3SMCTBE. 1
Oprannydeckue 1 MUHEPATbHBIC yI00pESHUS

102 CucreMmarusanys 1 0000IeHNE 3HAHUHN 110 1
TeMe

OBLIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

* Xumus, 10 kimacc/ I'abpuensua O.C., OctpoymoB WN.I'., Cnankor C.A., AKIHMOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemienue»

KoHTposibHBIE U TPOBEPOYHBIC PAOOTHI K yueOHUKY " Xumus-10"

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA
1. O. C. I'abpuensu, N.I'. Octpoymos, C.1O. [Tonomapes. [Iporpamma kypca xumuu st 10

KJacca, yriayoaeHHbIi ypoBeHb. M. «JIpoda»2018

2. [Iporpamma kypca xumuu aist 10—11 kmaccoB 0011e00pa3zoBaTeNbHbIX YUPEKICHHIHA
(aBropsl O. C. I'abpuensan, U. I'. Octpoymos, C. A. Cnaakos) - M.: [Ipocsemienue, 2019

3. Pagenxuit A.M. Kontponbnsie padotsl no xumuu B 10-11 kiaccax: mocobue i yuuTens. —

M.: IIpocemienue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. http://www.alhimik.ru. TIpeacraBieHsl pyOpUKH: COBEThI AOUTYPUCHTY, YIUTEIIO XUMHH,
CIIPaBOYHUK (OUYCHB OOJIbIIAs OJ00PKA TAOIHII M CIIPABOYHBIX MaTEPUAJIOB), Becenast XUMHS,
HOBOCTH, OJTMMITHAIbI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKHX CBEICHUI).

2. http://www.hij.ru. XKypnan «XuMust 1 )KH3Hb» TIOHATHO U 3aHUMATEIBHO PAacCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO [TPOUCXOIUT B HAYKE U B MHUPE, B KOTOPOM MbI JKHBEM.

3. http://chemistry-chemists.com/index.html. DnekTpoHHsIi xypHan «XUMHKA 1 XUMHUN, B
KOTOPOM HPEJICTABICHO MHOXKECTBO OIBITOB MO0 XUMHUH, 3aHUMATEIIbHON HH(POPMAIINH,
MI03BOJISIFOLICH YBIICYb YYCHHKOB SKCIIEPUMEHTAIBHON YacThIO TPEIMETA.

4. http://c-books.narod.ru. BceBo3moskHas muTepaTypa 1o XUuMHH.

5. http://www.drofa-ventana.ru. i3BecTHoe n3aarensCTBO y4eOHOM uTeparypsl. HoBuHKM
HAYYHO-TIOMYJISIPHBIX U 3aHUMATEIbHBIX KHUT 10 XHMHH.

6. http://1september.ru. XKypHain ans yuurteneid 1 He TOJIbKO. bosbIioe konudyecTBo padboT

YUYCHUKOB, B TOM YHUCJIC U UCCIICAOBATCIILCKOI'0 XapaKTepa.



7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIN TOPTAI CO CChIIKAMM
Ha 00pa30oBaTe/IbHbIE CAUThI IO XMMHH.
8. www.periodictable.ru. Coopuuk crareii 0 XUMHYECKUX JIEMEHTAX, HIUTIOCTPUPOBAHHBIN

OIMMCAHUEM OKCIICPUMEHTOB.






