HosicHUuTebHAS 3aNIMCKA:

Pabouast mporpamMma 1mo XMMHUHM Ha ypOBHE CpellHEro oomiero oopazoBanus pazpaboraHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalbHOM  00pazoBaTENbHON
nporpamMmbl cpeanero obmero oopazoanusa(@OIl COO), mpencraBneHHsix B denepanibHoM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHBIX opraHuzauusax Poccuiickoit denepauuu,
pean3yIONIMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3Butus Bocuutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4eHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBCHHO-HAYYHOTo o0Opa3oBanus ydamumxcs 10-11 xmaccoB. M3ydenue mpenmera,
pearmzyeMoe B YCIOBHUSAX AHPPEPEHIUPOBAHHOTO, NPOMUIHLHOIO OOYYCHHS, MPU3BAHO
obecrieunTh 00IIC00Pa30BATEIBHYI0O U OOIICKYIBTYPHYIO TOJITOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOMUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOUIUMCS YCIOBUSM JKM3HH B COLIMyME, a
TakKe Ui MPOJOJKEeHHs OOyueHHs B OpraHuzanusx mpodeccnoHambHOro 00pa3oBaHUs, B
KOTOPBIX XUMHS SIBIISICTCS OJJHOU W3 MPUOPUTECTHBIX JUCIIUILTNH.

B mporpamMe mno XMMHUM Ha3HAu€HHE TMIpeAMETa «XHUMHUS» TOJIy4aeT MOAPOOHYIO
MHTEPNPETAIMI0O B COOTBETCTBUM C OCHOBoImojararomumu mnojoxeHusmu PrOC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKaHMsI, pe3yIbTaTOB 00y4eHHs U TpeOOBaHHUI K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAETENIBCTBOM TOMY SIBJISIOTCS CJICAYIOIIUE BBITIOJHIEMbIC
IPOrPaMMOM 110 XUMHUU (YHKITHH:

¢ HH(QOPMAIIMOHHO-METOIUYECKas, peaau3alus KOTOpoill o0ecrnedynBaeT TMOTydeHHE
MIPEACTABICHHUS O NENSIX, COACp>KaHUM, OOIICH cTparerud OOydeHHUs, BOCIHUTAHUS U
pa3BUTHS OOYYAIONIMXCS CPEACTBAMHU MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUTAHUPYIOIIA, KOoTOpas Ipe1ycMaTpuBaeT orpeziesieHue:
MPUHIIMIIOB  CTPYKTYPUPOBAHUS UM  TIOCIEJOBATEIBHOCTH HW3Y4YEHHUS y4eOHOTO
MaTepuaia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTePHUCTHUK; TMOJXO0JI0OB K
(GbOpMHUPOBAHUIO COAEPKATETLHON OCHOBBI KOHTPOJII U OIIEHKH OO0pa30BaTeIbHBIX
TOCTHKEHUI 0OydJaromuxcsi B paMKaX HMTOTOBOM arTecTanmuu B (QopMe eIHHOTO
rOCYJapCTBEHHOTO dK3aMeHa 10 XUMHUH.

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

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepkKaHKE, 00s13aTeNbHOE ISl U3YUYEHUS
B paMKax OTIEIbHBIX  mnpoduiei, NpeaycMaTpuBaeT  paclpelneiieHne u
CTPYKTYpUPOBAaHHE €ro MO KjIaccaM, OCHOBHBIM COJEpKATEeNbHBIM JTUHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, pEKOMEHAYEMOT0 ISl U3YYEeHUS
OTJICTHHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTo MaTepuana C
y4€TOM JIOTUKH MTOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBS3EH;

e 1aéT METOAWYECKYI0 HWHTEpIpPETAIlMI0 IeJied W 3aJad W3y4deHUs TMpeaMera Ha
yIIyOJIEHHOM YPOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPETHErO
oOuiero oOpa3oBaHMs, COAEPKATEILHON XapaKTEPUCTUKHU IUIAHUPYEMBIX pE3yJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbI CpelHero oomero oOpa3zoBaHUS



(JINYHOCTHBIX, METANPEIMETHBIX, PEIMETHBIX), a TAKKE C YUETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUH OOYYaloOmIErocsi IO OCBOCHHUIO COJCpPKAHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TPEIyCMOTpEHa
MIPEEMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpOBHE OCHOBHOTO 00mIero obOpaszoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaEéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO Mpoduisi 0O0ydIeHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxkeHusmMu DPIOC COO o HazHayeHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBaHHOro o0yueHus Ha
YPOBHE CpeHero obiiero o0pa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha pealn3alHio0 IMPEEMCTBEHHOCTH C MOCIEAYIOIUM 3TalloM [OJYYEeHUS XHMHYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cszu
U3y4eHHUE TMpeAMeTa «XUMHUS» OPHUEHTHUPOBAHO MPEUMYILECTBEHHO Ha pacUIMpeHue u
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
onpeAenéHHbIi Npopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIENYIOMIETO MOIYyYEHUS
XUMHYECKOT0 00pa30BaHMs B OpraHu3anusix npodeccruonansnoro odbpasosanus. Hapsgy ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XHUMHUSD)
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIIuXcs,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3AIUN YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HMMEIOMIUX  MEXIUCHUTIITMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBisitomiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayonéHubie Kypceel — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpKaHUs ATUX KYpCcOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojioxeHuss @PI'OC COO o pazanuusx 6a30Boro u
yray0nE€HHOrO ypOBHEM U3yUeHUS IpeaMeTa.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3yd€HUsS IpeAMETa. JTa CHUCTEMa 3HAHUHM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  TI03BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbIIUi  00BEM
(dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa obecredeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKMX DJIEMEHTax |
CBOWCTBaX MX COECJUHEHUH HAa OCHOBE PACLIMPEHUS M YIIIyOJeHMs MPEACTABICHUA O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoguieckoro 3aKkoHa u
[lepuonuueckoil  cucTeMbl ~XMMHUYECKHMX  DJEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOUKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN Npu e€ oOpa3oBaHUU U pa3pyLICHHH, a TaKkKe C
TOYKH 3pEHUS MexaHu3MoB €€ oOpazoBaHus. M3ydeHwe THUNOB peaKIUil JOMOIHSIETCS
(dbopmMHpoBaHUEM NPEACTAaBICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMueckod XMMHMM INpU PACCMOTPEHHUU pEaKLMOHHOMN



CITOCOOHOCTH COSMHEHUN yIeseTCs 0c000€ BHUMAaHUE BOMPOcaM 00 dJIEKTPOHHBIX A deKTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX M MEXaHH3MaX PEaKIuii.
Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJEepKAaHHWE KYPCOB XMUMHHU YTIyOJIEHHOTO YpOBHS
U3YYEHHUS Ui KJIAccoB ompeaenéHHoro mnpoduis (rmaBHbIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHHH K o01Iel cucTeMe NpeIMEeTHBIX 3HaHUM) OKa3bIBAIOT BIUSHUE CMEXHbBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUU TNpeAMeTa s KJIacCOB XHUMHKO-(H3UYECKOTO
npoduns 0obIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHThI Y4eOHOTO MaTrepuaia 1mo oomei XuMHuu.
[Ipu u3yueHum mnpenMera B JaHHOM ciy4yae akLEHT OyleT ciaernaH Ha OOLIHOCTh METO/OB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH M B (DU3HKE: aTOMHO-MOJICKYJISIpHAsl TEOpUs
(MonexynsipHass Teopus B (QHU3UKE), 3aKOHBl COXPAHEHUS MAacChl M SHEPrHH, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, TIPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.
B 10 e Bpems B cofiep:kaHuU MpeIMeTa Ui KJIacCOB XUMUKO-OHOIOTrHYeCKOro nmpodus
OoJbIIMKA yAETbHBIN Bec OylIeT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /17151 60J1ee 0OCTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KISTKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOHAT, K MpPHUMEPY, TaKHE CTPYKTypHBIE
KOMIIOHEHTBI, KaK JMMU/bL, OCJKH, YTJIeBOMAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUS O COCTaB€ M CBOWCTBAxX MpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3YYEHHSI CYIIHOCTH MPOIIECCOB (DOTOCHHTE3a, IbIXaHHsI, TUIIEBAPECHUSI.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUHM U3yueHUe mpeameTa
«Xumus» Ha YrayOn€HHOM YpOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3AX C y4eOHBIMU
npeaMeTaMy, BXOSIIMMHU B COCTAB MPEIMETHBIX o0nacTteil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«MaremaTtuka u uHpopMaTHKa» u «Pycckuil A3bIK U IUTEPATYpay.
[Tpu uzyyenun yuyeOHOro mpeamera «XHUMHs» Ha YrIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3agadeid
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OPMHUpOBAaHHE OCHOB HAyKH XHMHHU Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKOW NEATEIPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJIbTYpbl. PemieHue 3Toi 3agaun Ha yriyOJEéHHOM ypOBHE M3y4EHHUs
peaMeTa mpeArnoaraeT peajn3auio TakuX ene, Kax:
e (opMupOBaHHE IMPEJICTABICHHUIA: O MAaTEPHAIHLHOM €IWHCTBE MUPA, 3aKOHOMEPHOCTSIX
¥ TI0O3HABAEMOCTH SIBIEHUH TIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benymeil posm B 00ECIEYeHNH YCTOWYMBOTO PA3BUTHSI YEIOBEYECTBA: B PEIICHUU
npoOJeM SKOJIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUaloB, HOBBIX HCTOYHUKOB DJHEPTrUHU, B
o0ecrieyeHNH palMOHAIBLHOTO IpUPOAONOIb30BAHNS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYpHl YeJIOBEKa, a TAK)KE HKOJIOTUIECKH 000CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3I0pPOBBIO M IIPHPOTHON CpPEJIe;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEeXallUX B OCHOBE XHUMHUECKOW COCTaBJISIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI Mupa: (QyHIAaMEHTaJIbHBIX TOHSATHIA, 3aKOHOB U
TEOPUM XMMHUHU, COBPEMEHHBIX IPEJICTABICHUI O CTPOCHUMHU BELIECTBA HAa Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, Ha/IMOJIEKYJISIPHOM, 0
TEPMOJIMHAMHYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XUMHUYECKUX
peaKIuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpAX M JUCIEPCHBIX CHCTEMaX, 00 00IIuX
HAYYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e (dopmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOIO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CUCTEeMHBIX XHUMHYECKHX 3HAHUM JUisi OOBSCHEHHS KIIOYEBBIX HACH U mpobiem



COBPEMEHHOM XHMHUU, A OOBSCHEHUS U MPOTHO3UPOBAHUS SIBICHUN, HMEIOIIUX
€CTECTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO peEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0e30MacHOCTH MOCEACTBUI OBITOBOM M MPOU3BOJICTBEHHOM AEATEILHOCTH YEIIOBEKA,
CBA3aHHOM C XHMMHMYECKHM TPOM3BOJACTBOM, HCIIOIb30BAaHHUEM U IepepadoTKon
BELIECTB;

e yriyOJeHHe TPEACTaBICHUH O HAYYHBIX METOJAaX IO3HAHUS, HEOOXOTUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
ABJICHUN, MMEIOIMIMX MECTO B MPUPOJE, B MPAKTHUECKON MACSITEIbHOCTH U
MOBCE/IHEBHOM JKU3HH.

B 1uane peanuzamuM TEpBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro O0IIero oOpa3oBaHUS IPU U3YYEHUHU IpeaMmeTa «XUMHUs» Ha
yriayO0iIEHHOM YpOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKUE 1IeNU U 3a/1a4H, KaK:

e BoCIUTaHUE YOEXKAEHHOCTH B IIO3HABAEMOCTH SIBICHUU MPUPOJBI, YBAXKEHHUS K
MPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIECIOBAHHUA B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU;

® pa3BUTHE MOTHUBALMM K OOYYEHMIO M IO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00IEYEIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE I[IO3HABATEJIbHBIX HHTEPECOB, HHTEUIEKTYaJIbHBIX W  TBOPYECKHUX
CrocoOHOCTEH 00yJarommxcsi, GOopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMO0OOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEHIHON
npodecCHOHaNbHOM U OOLIECTBEHHOW NEATEIbHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmupoBaHHME YMEHUH U HaBBIKOB pPa3yMHOI'O IPHUPOIONOJIB30BAaHUSA, Pa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NPUOOpETEHHE  OIbITa  OOIIECTBEHHO-TIONE3HOU
DKOJIOTUYECKOH JESATENBHOCTH.

OOmee 4uCiIO YacoB, NMPEIYCMOTPEHHBIX I M3Y4YE€HUS XMMHUU Ha YIIIyOJ€HHOM YpOBHE
cpenHero obmero obOpa3oBaHusi, cocraBimseT 201 uwac: B 10 xmacce — 102 yaca (3 yaca B
Hepeno), B 11 kimacce — 99 gacos (3 yaca B HeIeIio).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XMMHH.

[lpenmer W 3HAYeHME OPraHUYECKOM XHMMH, TPEICTaBIEHHE O MHOro0Opa3uu
OPraHNYEeCKUX COCTUHECHUH.

OJEeKTPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS.
BanenTHble BO3MOKHOCTH aroma yriaepoaa. XUMUYecKas CBSI3b B OPraHUYECKUX COECIUHEHMSIX.
Tunbsl TMOpUAM3aIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa30oBaHUsl KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIH). THUIbl mepeKkpbIBaHUsI aTOMHBIX OpOHUTalel, 6- 1
n-cBsi3u. OnuHapHas, ABOMHAs M TpoitHas cBs3b. CrmocoObl pa3pbiBa CBsi3e B MoOJIEKysax
oprannveckux BemiecTs. [loHsTHE 0 cCBOOOAHOM panuKaie, Hykjaeopuie U dJIeKTpodue.



Teopusi cTpoeHUs oOpraHudeckux coeauHeHuii A.M. bByTiepoBa W COBpEeMEHHbBIE
MIPEJICTABICHUS O CTPYKTYPE MOJIEKYI. 3HAYeHHE TEOPUU CTPOCHHUS OPraHUYEeCKUX COCTMHEHUH.
Mounekymsipabie U CTpYKTypHBIE Qopmynbl. CTpykTypHbIE (DOPMYIBI pPa3IUYHBIX BHJIOB:
pa3BEépHyTas, COKpamiéHHas, ckenetHas. M3omepus. Buasl wu30Mepuu: CTPYKTypHas,
MPOCTPAHCTBEHHASA. JJEKTPOHHBIE J(PGEKThl B MOJIEKYlIaX OpPraHUYECKUX COCIUHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIH 3D PeKThI).

[IpencraBienue o Ki1accu(puKauy Opranudeckux BemecTs. [loHsTre o GyHKINOHATHHON
rpynne. I'omonorus. ['omonorudeckue psansl. Cuctemarnueckas HOMEHKIIATypa OpraHH4YeCKHX
coequaeHuit (IUPAC) u TpuBuaibHbIe Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcobenHoctn W Kimaccu(uKanus — OpraHMYecKux  peakuumid.  OKUCITUTENhHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMH B OPTaHUIECKON XUMUHU.

DKCrepUMEHTAIbHBIE METO/Ibl M3YYEeHHs BEUIECTB W MX MpPEBpAIlCHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHM4eckrX BEIIeCTB M MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIECTB TpPU HAarpeBaHuu (IUIaBieHUE, OOyIJIMBaHWE W  TOPEHHE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

YriieBogopoasl.

Anxkanbl. ['omonorudeckuii psij ainkaHoB, oOmias opmyrina, HOMEHKIATypa U U30MEpHSL.
DJIEeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOINEKY/ alKaHOB, SP-THOPHAM3AIMS ATOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUeCKue CBOMCTBA AIKAHOB.

XVMHYECKUE CBOWCTBA AJKAHOB: PEAKIUU 3aMEIICHHs, N30MEPHU3aIiH, JeTUIPUPOBAHUS,
MUKIU3alliy, THPONN3a, KpekuHra, ropeHus. IIperncraBieHwe o MeXxaHU3ME peakIuil
PaAMKaIbHOIO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoOsbl 1oJIyuyeHus: U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O0miast Gpopmyna, HoMeHKIaTypa u usomepusi. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MaiblX (LHMKJIONPOMNAH, IUKIOOyTaH) U OOBIYHBIX (LIMKIJIOMEHTAaH,
LUKJIOT€KCaH) [UKI0anKaHoB. CriocoObl MOIy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. 'oMosiorudeckuit psii aaKkeHoB, olmias ¢Gopmysa, HOMEHKIATypa. JJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHE MOJNEKYT alKEeHOB, SP’-THOPHIM3AIMs aTOMHBIX OpOMTaneif
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reoMmeTpuieckast (Iiuc-Tpanc-) nzomepus. Ouzndeckue
CBOIWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM MPUCOCAMHEHUS, 3aMEUICHUS B O-
MIOJIOXKEHUE TPU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuiio MapkOBHHMKOBA.
KauecTBeHHBIE peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MONTY4YEeHUS U TPUMEHEHHUE alIKeHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHEIE,
kymynupogartvle). (OCOOECHHOCTH  BJEKTPOHHOTO CTPOCHUST M XUMHUYECKMX CBOMCTB
conpsnkEHHBIX JUeHoB, 1,2- u 1,4-npucoenuaenne. I[lomumepu3anusi CONpsHKEHHBIX JTHCHOB.
CniocoObI MoTy4eHUs ¥ TPUMEHEHHE aJIKaIueHOB.

Anxunbl. 'oMOJOTHYECKH psii amKUHOB, o0mmas (GopMmyna, HOMEHKIATypa U U30MEpPHsL.
DONEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHHOB, SP-TMOpUAM3AIUS aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUUYECKHE CBOWCTBA: PEAKIUU
MPUCOSANHEHUS, JUMEPHU3allid U TPUMEPHU3alluu, OKUCIeHHs. KUCIOTHRIE CBOICTBA aJKWHOB,
UMEIOINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIC peaKIMK Ha TPOHHYIO CBs3b. CrOCOOBI
MOJTYYEHUS ¥ TIPUMEHEHUE aJTKHHOB.

Apomartudeckue yrieBoopo/bl (apeHsl). 'omonornyeckuit psia apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OeH307Ia.
dusnueckue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa O€H30Jla M €ro rOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJbIE U YIJIEBOJAOPOJIHOM pajauKalle, peakluu MpUCOeIUHEHUS,



OKHCJIEHHE TOMOJIOTOB OeH3oma. [IpencraBnenne 06 OpUEHTUPYIOMIEM JIEHCTBUM 3aMECTUTEIICH
B OCH30JILHOM KOJIbIIC Ha TPUMEpE aJKUIBHBIX PAAUKAIOB, KapOOKCHUIBHON, TUAPOKCUIHHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamust  ctuposna. CrnocoObl  MOMyYeHHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJI€BOIOPOIOB.

[Mpuponustii ra3. [lomyrueie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIIH
yroib W TPOAYKTHl ero mepepaborku. CrocoObl mepepaboTKu He(pTH: TEepPEeroHKa, KPEKUHT
(TepMHUYECKHI, KaTaTUTUICCKUN), pUGOpMHUHT, muponn3. [IpoaykTel mepepaboTku HedTH, UX
PUMEHEHHE B IPOMBIIIICHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXAY pPa3IMUHBIMU KJIACCAMM YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOAHBIX YIJIEBOJOPOIOB. Peakiuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIY, HHUTPOTPYIly, LHUAHOTPYIIy, amuHorpymmy. JleiicTtBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO U  CHUPTOBOrO pacTBopa ménodyn. BzaumonelicTBue
JUTaJOT€HAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METaloOpraHMYecKHX COEAUHEHMSIX.
Hcnonp30BaHue TalOTEHIPOM3BOIHBIX YIJIIEBOJAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

DOKCHepUMEHTAIbHBIE METOIbl H3y4YeHHUS BEIIECTB M MX MPEBpalllEeHUuH: H3y4YeHUe
¢u3nyecKux  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEAKIIMii
YIJIEBOIOPOAOB Pa3IMYHbIX KJaccoB (oOeclBeunBaHUE OPOMHOM MIIM MOAHOW BOJIbI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJCICTBHE aleTHJIeHa C AaMMHAYHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kauectBeHHOE OOHApYKEHHE YriepoJa W BOJOpOJia B OPraHMYECKHUX BEIIECTBAX,
NOJyYeHUE ASTHJICHA M W3YYEHHE €ro CBOMCTB, O3HAaKOMIIeHHE ¢ KoJulekuusmu «HedpTs» u
«Yroap», ¢ oOpa3suamMu IUIaCTMAacC, KaydyKOB U PE3UHBI, MOJCIUPOBAHHE MOJIEKYI
YIJIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xanme oprannyeckue coeMHeHNsl.

[IpenenbHble OonHOATOMHBIE CcHUPTh. CTpoeHHE MOJEKyJl (Ha HpUMEpe MeTaHoja U
sTaHosa). ['oMonorudeckuit psij, odmas Gopmysna, n30Mepus, HOMEHKIIATypa U KJIacCU(UKAITHSI.
@dusnyeckue CBOICTBA NPEIENBbHBIX OJHOATOMHBIX CHUPTOB. BomoponHsle B3 Mexay
MOJIEKYJIaMH CIOUPTOB. XHUMHYECKHE CBOMCTBAa: peaklIUHd 3aMEUIeHHs, Jerujparaluu,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHMYECKUMHU Kuciotamu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE crUPTHL. [leiicTBHe 3TaHOJa M METaHOJa Ha OPraHu3M YeJOBeKa.
CriocoObI ostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upbl, HOMeHKIaTypa 1 n3omepusi. OcoOOEHHOCTH (PU3NYECKUX M XMMUYECKHX
CBOMCTB.

MHoOroaToOMHbI€ CHUPTHI — ATHJIEHIJIMKOIb W TNHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOWCTBA: peakIMM 3aMeIleHMs], B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHHYEeCKUMHU
KHCIIOTaMH, KaueCTBEHHAsl pPeakiusi Ha MHOTOATOMHBIe CIHPTHL. [IpeacTaBieHne o MexaHU3Me
peakuuii HykieouibHOTO 3aMenieHus. [lefictBue Ha opranu3m venoBeka. CrocoObl MomydeHust
Y IPUMEHEHUE MHOTOATOMHBIX CITHPTOB.

®enou. CTpoeHre MOJIEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OEH30IBHOTO S/pa.
dusnueckue cpoiictBa (heHonma. OcoOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHoma. CrnocoObl MOTydYeHUS W MPUMEHEHHE (eHoa.
®enonpopManbIeruiHas cMoJa.

KapOoHuIbHBIE COENMHEHMSI — QIbJETUABl M KETOHBl. JIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM Trpymnmbl. ['oMonoruyeckue psjbpl albleTHAOB M KETOHOB, oOmias ¢opmyrna,
M30MEPUSI M HOMEHKJarypa. PU3WYEeCKue CBOMCTBA ajbJETUI0B M KETOHOB. XUMHUYECKHE



CBOICTBa aNbJETHIOB M KETOHOB: peakuuu mpucoeAnHeHus. OKHCIEHUE allbJIeruJioB,
KaueCTBCHHBIC peakinyu Ha anpieruibl. CrocoObl MOMyYeHUsT M MPUMEHEHHE albJCTHIO0B U
KETOHOB.

OaHOOCHOBHBIE TpefieNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepuss u HomeHkiarypa. Dusmyeckue CBOICTBA OJHOOCHOBHBIX
MpEIeTbHBIX KapOOHOBBIX KHCIOT. BOJOpOIHBIC CBSI3M MEXAY MOJEKYJIaMHU KapOOHOBBIX
KHCTIOT. XWMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOWCTBA, PEAKIUsl ATepUDUKANNH, PEAKIUU C
y4acTUEM YIJIEBOJOPOAHOr0 pagukaia. OCoOOEHHOCTH CBOMCTB MypaBbUHOUM KHUCTIOTHI. [loHsTHE
0 TIPOU3BOJHBIX KApOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOrooopasne kapOOHOBBIX KHUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX M apOMaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHCITIOT, THAPOKCUKApOOHOBBIX KHUCIOT. [IperncraBuTtenu BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONE8As, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U PUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 2¢upsl. ['omonoruueckuii psn, obmas Gopmyna, u3oMepus ¥ HOMEHKJIATYpA.
DuU3nYECKUEe U XUMAYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U WIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOICTBA XKUPOB: TUIPOJIHU3 B KUCIOH U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KUPOB, COJAEPKAIIMX OCTATKH HETIPEAETbHBIX KUPHBIX
KUCHOT. JKUpbl B IpUPO/IE.

MpbLT4 KaK COJIA BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukanus yriaeBonoB (MOHO-, AM- U
nonucaxapuzbl). MoHocaxapuIpl: TIOK03a, (pPyKTO3a, Trajakto3a, pudo3a, Ie30KcHprbdo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunrte3. XMMHYECKHME CBOWMCTBA
[JIFOKO3bI: PEAaKIMH C YYacTHEM CIUPTOBBIX M aNbJACTUIHOW TPYMIN, CIHPTOBOE U
MOJIOUHOKHKCIOe OpoxeHue. [IpuMeHeHue TIIOKO3bl, €€ 3HAUE€HHUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuipl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBinuBaroue u
HEBOCCTAaHABIIMBAIONINE aucaxapunbl. ['miaponus aucaxapunoB. Haxoxnenue B mpupone u
npuMmeHenue. [lonmcaxapuapl: Kpaxmal, INIHMKOreH M 1emoio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmalia, TIUKOT€Ha U LeJuitono3bl. Du3nueckue CBOICTBAa Kpaxmajga U IEJITIOJIO03bI.
XUMHYEeCKHEe CBOMCTBA Kpaxmala: TUIPOJIHM3, KadyecTBEHHAsl Peakius ¢ HOAOM. XUMHYECKHE
CBOICTBa IIEJITIOJI03bI: TUAPOIIN3, OTydeHHE 3(PUPOB LEeT003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

DKCTepUMEHTAIbHBIE METOJbl M3YyUEHUS BEIIECTB U HMX MPEBPAILIECHUIl: PacTBOPHUMOCTh
pa3MYHBIX CHHPTOB B BOJE, B3aMMOJEWUCTBHE JTAaHOJNA C HATPUEM, OKHCICHHE JTHUIIOBOTO
CIIMpTa B aibpJerHj] Ha PACKAIEHHOW MEIHOW MPOBOJIOKE, OKHCJICHHE STUJIOBOTO CIHPTA
JTUXPOMATOM Kajusi (BO3MOXKHO MCITOJIb30BAaHUE BUIEOMATEPHUATIOB), KAUECTBEHHBIE PEaKIIMU HA
anpaerup (¢ ruapokcuaoM auammuncepeopa(l) u rumpoxcuaom meau(ll)), peakuus raumnepruHa
¢ runpokcunom meau(ll), xummuueckre cBoiiCTBa pacTBOpa YKCYCHOM KHCIOTHI, B3aUMO/ICHCTBHE
pacTBopa TroKo3bl ¢ TuapokcuaoMm meau(ll), B3ammonmelicTBie Kpaxmana ¢ MOJIOM, PEIICHHE
AKCTIEPUMEHTANIbHBIX 3a7a4 110 TeMaM «CrupThl U peHoms», «KapOooHoBbIe KUCTOTHI. CIIOKHBIE

3pUPBD».
A3oTcoaepkalme OpraHnyecKue coeIMHeHusl.
AMUHBI — OpraHWYecKkne TIPOW3BOIHBIE aMMHuaka. Kiaccudukanus aMHHOB:

anudaTuyecKkue U apoMaTHYeCcKue; MepBUYHbIE, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
oOmras ¢opmyna, u3oMepus, HOMEHKIATypa U (pU3MUeckue CBOWCTBA. XMMHUYECKOE CBOMCTBA
amudaTuuecKux aMUHOB: OCHOBHBIE CBOWMCTBA, alKMIMPOBAHWE, B3aHMMOJCHCTBHE MEPBHYHBIX
aMUHOB C a30TUCTOH KUCIO0TON. CONMM alIKUIaMMOHUS.



AHWIMH — IpEeACTAaBUTENIb aMUHOB apoMaTrudeckoro psana. CtpoeHue aHuwivHa. Bzanmuoe
BIUSHUE TPYII aTOMOB B MoJieKyjie aHminHa. OCOOCHHOCTH XMMUYECKHUX CBOWCTB aHWIIMHA.
KauectBennple peakuuu Ha aHWwinH. CrocoObl TOMYYeHHS W TPUMEHEHHUE aaru(aTHIeCKUX
amuHoB. [lonydyeHue aHuIMHA U3 HUTPOOEH3071a.

AmuHokucinotrel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
aMHUHOKHUCIIOT: TJIMIUH, anaHuH. PHU3nyecKue CBOKWCTBA aMHHOKHCIOT. XMMHUYECKUE CBOMCTBA
AMUHOKHUCIIOT Kak aM(OTEepHBIX OPTraHWYECKUX COCAMHCHUU, PEaKIUs TOJUKOHICHCAINH,
o0Opa3oBaHue NENTHAHOMN CBsA3H. buonornyeckoe 3HadeHre aMHUHOKHCIOT. CHHTE3 U TUIPOIU3
MENTUIO0B.

benku xak npupoansie nonumepsl. llepBuyHasi, BTOpHuYHas M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakLUuu Ha
OeIKu.

OKCIIEpUMEHTAIbHBIE METOJbl M3Y4YEHHS BEIIECTB M MX IPEBPALICHUN: PACTBOPEHHUE
OeJIKOB B BOJIE, JIeHATypalusi OCJIKOB MPU HarpeBaHUM, LIBETHBIC PEaKIMU Ha OENKH, peuieHue
AKCIIEPUMEHTAJIBHBIX 337a4 10 TeMaM «A30TCOIEpKalllie OPraHUYeCKHE COCIUHEHUS» U
«Pacno3HaBaHne OPraHM4ECKUX COCIUHEHUI.

Bbicokomosieky/JIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTEICHb MOJMMEpPU3AIU, CPEAHsIss MoJieKysipHas wmacca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHNUN — OJIMMEPHU3ALIUS U MOJTUKOHAECHCALUS.

[Tonumepuslie MaTepHuabl. [Inactmaccel (monMATUTIEH, MOJIMIPOIUJIEH,
TTOJIMBUHUJIXJIOPUI, MOJIMCTUPOJT, MOJIMMETHIIMETAKPHIIAT, MOJIMKAPOOHATHI,
nonvdTIIIeHTepedTanar). Y Truiu3anus u nepepaboTka MmIacTHKa.

DnacToMepbl: HaTypalbHBIA  KaydyK, CHHTETHYECKHEe Kaydyykd (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosnokHa: HarypaibHbIE (XJIOTOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl  crnenuanbHOrO  HazHaueHUs (TeroH, KeBmap, dSIEKTPOIMPOBOASIINE
MOJIMMEPHI, OMopasaraeMplie MOJMMEDPHI).

DKCIepUMEHTATbHBIE METO/Ibl M3YUYCHHS BEIIECTB U WX MPEBPAIICHUN: 03HAKOMIICHUE C
oOpaslaMu TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, Kay4dyKOB, pelIeHue
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxnenne MosekynsipHOil popMyIbl OpraHUYECKOT0 COSTMHEHHS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXIACHUE MOJEKYJISIpHOW (OpMYJbl OPraHUYECKOTO
coequHeHUsT Mo Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIecTBa (Macce,
00BEMY) MIPOYKTOB PEAKIIUU W/WJIM UCXOJHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYPHOU (OPMYIIBI
OPTraHWYECKOTO BEIMIECTBA HAa OCHOBE €Tr0 XMMHYECKUX CBOWCTB WM CIOCOOOB TMONYYEHUS,
onpeAesieHue JOJIM BbIX0/1a MPOAYKTA PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanuzanusi MexXnpeaIMeTHbIX CBA3€H MPU M3YYEHUHM opraHnyeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W
MOHSATUH, TPUHATHIX B OT/ICIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TOHATHSA: SIBICHHUE, HAy4YHBIM (akT, THIOTE3a, TEOpus,
3aKOH, aHalIM3, CHHTE3, KiIaccUduKalus, HaOIoJeHue, MU3MEpPEeHHe, SKCIEPUMEHT, MOJIENb,
MOJIETUPOBAHUE.



®dusuka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOJIEKYyJa, SHEPreTHYECKUM
YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperarHoe COCTOSHHUE BEIIEeCTBa, (PU3MUECKUE BETUYMHBI,
€MHMILIBI U3MEPEHHUs, CKOPOCTb, SHEPTUs, Macca.

buonorus: kierka, opranusmM, SKocuctema, ouocdepa, MeTaboJIU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUEe, (POTOCHHTE3, JbIXaHHE, OCJKH,
YTIJIEBOBI, XKUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMble, TOIUIHBO.

TexHOoIorus: NUILIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOIO MUTAHUs, MOIOIIHME CPEICTBA,
MaTepHualbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX sJiep. XUMHUUECKUN AeMeHT. M3otomnbl. CTpoeHHe 3IEKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTHUECKHE YPOBHH U TOIYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaius XMMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenesnenue
DJIEKTPOHOB IO ATOMHBIM OpOHTAISIM. DIJIEKTPOHHBIE KOH(PHUTYpaluyd aTOMOB JIIEMEHTOB
MEPBOrO—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHHUU, DIIEKTPOHHBIE
KOH(UTYpallMi HOHOB. DIEKTPOOTPUIIATEIILHOCTD.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMHYecKux dieMeHToB [I.1.
MengeneeBa. CBs3p nepuoAMYECKOro 3akoHa U llepuonnueckoil cHUCTEMBl XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB M O0pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TPYIIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /.M. Menzneneesa.

Xumuyeckasi CBsI3b. BUIbl XMUMHYECKOW CBSI3M: KOBAJCHTHAs, MOHHAs, METaJUIMYEeCcKasl.
Mexanu3mbl 00pa3oBaHMs KOBAJIEHTHOM CBSI3U: OOMEHHBINM U JOHOPHO-aKIENTOPHBIA. DHEprus
U JMHA cBsA3U. [loysspHOCTE, HAaNIpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU CBA3U. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BanenTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJ C HUX T€OMETPUYECKHM CTPOCHHMEM (Ha IMpHUMepe COCIUHEHHUH 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMIUIEKCHOTO — HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonatue o
KOOpAMHAIIMOHHOW XMMUH.

BemiectBa MOJEKYJISPHOIO M HEMOJIEKYJISIPHOIO CTPOEHMS. THIBI KPUCTAIIIMYECKHX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cucreMax. MctuHHble pacTBopsl. [IpeacTaBienue o KOMIONIHBIX
pactBopax. CrocoObl BbIpaK€HHMsI KOHLIEHTpPAIlMM PacTBOPOB: MaccoBasl JI0Jis BEIIeCTBA B
pacTBope, MoJIsipHas ~ KOHLIEHTpauus. HacbllleHHbIE 1 HEHACHIIEHHBIE  PacTBOPBHI,
pactBopuMOCTh. Kpucramioruaparsl.

Knaccudukanus u HOMEHKIAaTypa HEOPraHMYECKHUX BEIIeCTB. [pHUBHAIbHBIE Ha3BaHUS
OTJIENbHBIX NPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccugukaius XuMH4ecKuX peakivii B HEOPraHMUECKOM U OpraHu4ecKoil XUMHUH. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXpPAHEHHs] M MPEBPAIICHUS IHEPrUU NPU XUMHUYECKHX
peaxusx. TernoBble 3QPeKThl XUMUUECKUX peakinid. TepMoXxuMudyeckue ypaBHEHHUS.

CKOpOCTh XUMHYECKOH peaklnu, e€ 3aBUCUMOCTh OT Pa3IMyHbIX (akTOpoB. ['OMOreHHbIE
Y TeTEpOreHHble peakunu. Katanus u karaamu3aTopsl.



O6parumbie W  HeoOpaTUMBbIE peakiuu. XHUMHYEeCkoe paBHoBecwe. KoHcraHTa
XUMUYECKOro paBHOBecus. DaKTOphI, BIUSIOUME HA TOJOKEHHUE XUMHUYECKOTO PaBHOBECHSI:
TeMIlepaTypa, JaBJIEHUE M KOHLEHTpAlMU BEIECTB, y4yacTBYIOIIUX B peakuuu. [Ipunuun Jle
[TaTense.

OnektponauTtuueckas auccouuanus. CuibHble W cinabble  3eKTposiuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas, mienoyHas. BogopoaHbii
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiuu nonnoro ooMeHa.

OKHCTUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okucieHus. OKuciurenb u
BOCCTaHOBUTENb. I[Iporecchl OKHCIEHUS M BOCCTaHOBIEHHUS. Bakueiine OKuCIUTENH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHCca. DJIEKTPOIIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

OKCIEpUMEHTAIbHbIE METO/Abl M3YYCHHS BEIIECTB U WX IMPEBpAIICHUI: pa3lioKeHUE
NEepOKCHUa BOJOpPOJAa B MPUCYTCTBUU KaTallM3aToOpa, MOJIENIU KPHUCTAJUIMYECKUX PEIIETOK,
IPOBEJCHUE pEeakuuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIbIO
WHMKATOPOB, U3yUCHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuueckasi Xumusi.

[Tonoxxenne HemetaiuioB B llepuommyeckoit cucrteMe XuMHYeCcKuX sneMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTpO€HHUS HX aroMoB. DU3MYECKHME CBOMCTBA HEMETAJUIOB.
AJToTponusl HEMETaUIOB (Ha MpUMEpe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

Bonopon. Ilonyyenue, pusuueckre U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMeTallJIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ upuabl. TOMINBHEIE 3JIEMEHTHI.

["anmorensl. Haxoxaenune B MpUpoje, CIOCOOBI TOMy4YeHUs, GU3HUSCKUE U XHUMHUYCCKUC
cBoiicTBa. ['asioreHoBOOpOAbl. BaxkHelme KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJIOreHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOTYYeHHs TajoreHoB. [IpumMeHeHne rajioreHoB u
UX COCIUHEHUH.

Kucnopon, o30H. JlabopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOA.
®dusnyeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga u o30Ha. Okcuibl U
MEPOKCHU/IBI.

Cepa. HaxoxxneHume B MpUpOJE, CIOCOOBI TMONYyYeHUS, (U3MUECKHEe W XHUMHUYECKHE
cBoiictBa. CepoBogopon, cyabpunasl. Oxeun cepbi(1V), okeun cepsi(VI). CepHucras u cepHas
KHCJIOTHI M UX coiu. OCoOEHHOCTH CBOWMCTB CepHOM KHCIOTHL. I[lpumeneHue cepsl u €€
COEIMHECHUM.

A3zor. Haxoxknenue B mpupojie, CrocoObl MOnMydeHHs, (pU3MUeckrne U XUMHYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THCTas W a30THAs KHUCJIOTHI M WX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M ero coeaMHEHUil. A30THBIC
yI100peHusl.

®ochop. Haxoxaenwe B mpupojie, crnocoObl moimydeHus, GU3NYECKue U XUMHUYECKHE
cBoiictBa. Dochuasr u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COJMU.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

Yrnepon, HaxoxIeHHe B Tpupofe. AIorpornHble Moaudukanuu. duznueckue u
XUMHYECKHE CBOWCTBAa MPOCTHIX BeIIECTB, 00pa3oBaHHBIX yriepoaoMm. Oxcun yraepona(ll),
okcua yriepona(lV), yrompHas kuciota u €€ coiau. AKTUBHPOBAHHBIM Yroib, aacopOLus.
Oynnepensl, TrpadeH, yriaepoaHble HaHOTPpyOKku. I[IpumMeHeHHWe MPOCTHIX  BEMIECTB,
00pa30BaHHBIX YTIIEPOJOM, U €r0 COSAMHECHHIA.



Kpemunii. Haxoxxnenue B mpupoje, CocoObl MONy4YeHHS, (PU3NUECKHe W XUMHYCCKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTA, CUIIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKIO0, €ro MoJly4eHHe, BUAbI CTEKIIA.

[Tonoxxenue metaisoB B [lepuonnyeckoi cucreMe XMMHUYECKUX 3J1eMEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaylioB. O0mue ¢puznyeckue cBONCTBA METAJLIOB.
[TpumeHeHrne METAIIIOB B OBITY U TexHHUKE. CIUTaBbl METAJLIOB.

DNEKTPOXUMHUYECKHIA P HampspDKeHuid MeTtawioB. OOmme CrnocoObl  MONydeHUs
METaJUIOB: TUAPOMETAJUTYPIHsl, MUPOMETAIULYPrusl, daeKTpomeTaiutyprusi. [lonsitue o koppo3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metaiwioB |A-rpynnsl [lepuoanueckoil cUCTEMbl XUMHUYECKUX
aneMeHTOB. Hatpwuii u kanuil: moiydenue, pu3MUecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEUIECTB U UX COCAMHEHUH.

O6mas xapaktepuctuka MetaiioB |IA-rpynmsr [leprognueckoil cucTeMbl XUMHUYECKHX
AIIEMEHTOB. Maruuii W KajJblMid: TMOJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
IPUMEHEHHE IPOCTHIX BEILECTB U X coeuHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AnoMuHUR: monydyeHue, GU3NYECKUe U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BElIeCTBA M €ro COoeAMHEHUU. AMGOTEpHbIE CBOWCTBA OKCHAA U THAPOKCHAA aJIOMHUHUS,
TUIAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OOmass xapakTepucTuka MeTauioB NoOouHblx mnoarpymnn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAuHeHur. OKCUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u quXpomarbl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tomy4yenue u npuMeHEHHE Xpoma.

Pusnyeckue M XUMHMYECKHE CBOWCTBA MapraHia M €ro CoeauHeHud. Baxueiiue
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranat kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

®dusnueckue 1 XUMUYECKHUE CBOMCTBA XKeJle3a U ero coeqnHeHu. OKCHIbI, THAPOKCUIIBI 1
conu xene3a(ll) u xxeneza(lll). [Tonyuenue u npumMeHeHHe kKene3a U ero CIUIaBOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHui. [lonyuenne u npumeHenme
MeIU U €€ COCTMHEHHM.

[{uuk: monyuyenue, puznyeckre U XUMUUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne uHKa U ero CoeAMHEHU .

OKCIEPUMEHTAIbHbIE METO/bl H3yYEHHs BEUIECTB M MX NPEBPAILCHHUI: H3ydeHUE
00pa3IoB HEMETaJIOB, TOopeHue cepbl, (ocdopa, xkenesa, MarHus B KHUCIOPOJE, M3ydeHUE
KOJUIEKIIMH «MeTajulbl ¥ CIUIaBbl», B3aMMOJEHCTBUE IIEIOYHBIX M IIEIOYHO3EMENbHBIX
METAIIJIOB ¢ BOJAOK (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUAIOB), B3aUMOJACHUCTBUE ITUHKA U
JKese3a ¢ pacTBOpaMu KHUCIJIOT U IIEJ0Yeld, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa M KAaTHOHBI METAJIJIOB, B3aMMOJICUCTBHE THAPOKCHIOB aFOMUHUS U IIMHKA C
pacTBOpamMH KUCJIOT U IIeJoYel, perieHne SKCIepUMEHTANbHBIX 3a/au 1o TemMaMm «[ ajmoreHsi»,
«Cepa u e€ coeTMHEHU», «A30T 1 Pochop U uX coeNUHEHUs», «MeTaulbl TTIaBHBIX TOTPYIII,
«MeTtanibl MOOOYHBIX TOATPYII.

XUMUA U )KU3Hb.

Ponp xumun B o0ecriedeHur yCTOMYMBOTO Pa3BUTHS YeloBedecTBa. [IOHITHE O HaydIHBIX
METO/JaX TMO3HAHMS M METOJOJIOTMM HAayyHOTo wuccienoBanus. HayuHble npuHLIMIBI
OpTraHU3aIMi XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYUYEHUsT BayKHEHIIIHX
BElIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHOM KUCIOThI, MeTaHoJa). [IpoMbliieHHbIE



CHocoObl MOMY4YEHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl u
ero nocneacTBus. Poib xuMuu B 00ecriedeHu SHEpreTHIecKoi 0€30MacHOCTH.

XuMHus U 300pOoBbe 4YenoBeka. JlekapcrBeHHble cpencrtsa. IlpaBuia MCIonb30BaHUsA
JIEKapCTBEHHBIX IIpenapaToB. Ponb XMMUM B pa3BUTHH MEIULIVHBI.

XUMUS ULIA: OCHOBHBIE KOMIIOHEHTHI, NMULIEBbIE 100aBKU. Ponb xumuu B obecriedeHun
MUILEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHOro
UCIIOJIb30BaHUs MpenapaToB OBITOBOW XMMUU B IOBCETHEBHOMN >KHU3HU.

XUMHS B CTPOUTEIBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepHabl (LIEMEHT, OETOH).

XuMHs B CEIbCKOM X03s1iicTBe. Opranndeckrue 1 MUHEpaibHbIe y100peHNSsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. MaTepuaibl
JUIs 31eKTpoHUKU. HaHnoTexHonoruu.

PacuérHble 3anaun.

Pacuére: Macchel BemecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKLMU BELIECTB, Macchl (00bEMA, KOIMYECTBA
BEIIIECTBA) MPOJYKTOB DPEAKLUHU, €CIM OJHO U3 BEIIECTB MMEET IMpHUMecH, Macchl (00béMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKIMH, €CIM OJHO M3 BEIIECTB JIaHO B BUJE pacTBOpa C
onpeAes€HHOM MacCOBOM JIOJE€d PAcTBOPEHHOIO BEUIECTBA, MACCOBOM JOJIM W MOJSPHOU
KOHLIEHTPAllUU BEILECTBA B PAcTBOPE, JIOJIM BbIXOAA MPOJAYKTa PEAKIUH OT TEOPETUUYECKU
BO3MO>KHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIEl M HEOPraHUYECKONW XMMHHU B
11 xnacce ocymiecTBise€TCs Yepe3 UCIOIb30BaHUE KAaK OOILIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U NOHATHUN, IPUHATHIX B OTJENbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01e ecTeCTBEHHO-HAy4YHblE MOHATHUS: SIBJICHUE, HAaydHbIH (pakT, rumoresa, Teopus,
3aKOH, AaHajHW3, CHHTE3, KiIacCUpUKAIMsI, TIEepPHOAUYHOCTh, HAOIIOJCHNUE, H3MEpEHHeE,
AKCIEPUMEHT, MO/JIENb, MOJIETUPOBAHUE.

®uznka: marepusi, MUKPOMHpP, MAaKpOMHUp, aTOM, 3JEKTPOH, IMPOTOH, HEWTPOH, HOH,
U30TOINBl, PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBA, WJCAIbHBI ra3, (QU3NYECKHEe BEIMYMHbBI, EIUHHIIBI
U3MEpEHUs], CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kmnerka, opraHusM, OJKOcHCTeMa, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKPORJIEMEHTBI, OENKH, >XKUPbI, YIJIEBOAbI, HYKJIEUHOBBIE KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpYTroBOPOT BEUIECTB U MMOTOK SHEPTUU B IKOCHCTEMAX.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHonorus: XMMUYECKasi MPOMBIIIIEHHOCTb, METAJULYPrusi, CTPOUTEIbHBIE MaTEpUabI,
CEJIbCKOXO3SHCTBEHHOE IPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHX IIpenapaTos, MIPOU3BOJICTBO

KOHCTPYKIIMOHHBIX MaTCPHUAJIOB, 3JICKTPOHHASI IPOMBIIIJICHHOCTh, HAHOTCXHOJIOT M H.
[JTAHUPYEMBIE PE3VJIbTATBI OCBOEHMS ITPOTPAMMBI IO XMMHHW HA VYIJTIYBJIIEHHOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHI A

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM C CHCTEMHO-IEATETLHOCTHBIM TIOJXOJIOM B CTPYKTYpE JTHYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeameTra «XHMHS» Ha YPOBHE CpeJHero ooumero ooOpazoBaHus
BBIJICTICHBI CJICAYIOIINE COCTABISIONIUE: OCO3HAHUE O0YYAIOIIMMHUCS POCCUICKON TPa)KIaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH M CaMOOIIPEIEICHUIO;



HaJM4Y¥e MOTHBAIlMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYyYaroumuxcs
PYKOBOJCTBOBATbCS MPUHSATHIMA B OOIIECTBE MpPAaBWJIAMH W HOPMAaMH TOBEICHUS; HaIH4uue
MIPABOCO3HAHUS, SKOJOTHIECKON KYJIbTYPhI; CIIOCOOHOCTh CTAaBUTH IICJIM M CTPOUTH KM3HCHHBIE
IUIaHEI,

JlngHOCTHBIC pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKAIT cPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON U MPAKTHYECKOM NEATEILHOCTH 00YUaIOUXCsl B MPOIIECCe peann3aun
00pa3oBaTebHON JAESTEIbHOCTH.

JIngHOCTHBIC pe3yabTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPaKarT cPOPMHUPOBAHHOCTH
OTIBITA TTO3HABATEILHON M MPAKTUUECKON JCSITEIHPHOCTH O0YYArOIIMXCS B IIPOIIECCE Pealh3aIlun
00pa30BaTeNbHON IeATEIPHOCTH, B TOM YHCIIC B YACTH:

1) rpamaaHCcKOro BOCIMTAHMS:

OCO3HAHUs O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPAaB U 00S3aHHOCTEH, YBAXKCHHS K
3aKOHY W MIPaBOMOPSJIKY;

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MPaBHJIAX MEXKIHMYHOCTHBIX OTHOIICHHUN B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4yeOHbIX U MTO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI JPYTHX
MIPH aHAJIM3E Pa3INIHBIX BHJIOB YUYCOHOU JEATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO0 OTE€YECTBEHHOMU
XVMUH,

YBOXCHHS K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYCCKOTO MPHIIOKCHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HAJUTENbHBIX HAOIIOACHMUIA,
KPOMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYAA YYE€HBIX U IPAKTHKOB;

WHTEpeCa M TI03HABATCIBHBIX MOTHBOB B TMIOJIYYCHHH | TMOCICAYIOIMIEM aHaIn3e
UH(GOPMAIIUHN O MEPEIOBBIX JTOCTHKCHUSX COBPEMEHHOW OTEUECTBCHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYAaIldW, CBS3aHHBIE C XUMUYCCKUMH SBIICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh Ha MOPAIBHO-HPABCTBECHHBIC HOPMBI M
LIECHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBApHUINEH C MO3HUIMN
HPABCTBCHHBIX M MTPABOBBIX HOPM U C YIETOM OCO3HAHUS TOCIICICTBHIA TTOCTYITKOB;

4) popMuUpOBaAHHSA KYJILTYPHI 310POBbSI:

MOHMMAHUS IIEHHOCTEW 3J0pOBOTO M Oe30MmacHOro oOpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOoIeHnsT MpaBwil 0€30macHOTO OOpaIieHusi C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
KHU3HU, B TPYJIOBOU JIEATCIIEHOCTH;

MOHMMAHUSA [IEHHOCTH TIPaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYaIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TIOCIICJICTBUH W HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHKOB, KYpEHHUS);

5) Tpy10BOr0o BOCIIUTAHUA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENIbCKONW JESTEIbHOCTH,
OOIIECTBCHHO TOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JACATCILHOCTH,



YCTAaHOBKM Ha aKTUBHOEC YYacTHE€ B PCIICHUM MPAKTUYECKUX 3a1a4 COLUAIbHOU
HAIpPAaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);

UHTEpeca K MPAKTHYECKOMY M3YYEHHIO MpOo(eccHil pa3InyHOTO poJa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KCHHUs K TPYLY, JTIOASIM TPyJla U pe3ybTaTaM TPYAOBOH NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHIMBUAYAIBHOW TPAEKTOPHUH OOpa30OBaHMS,
Oyaymeit mpodeccun U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XHUMUH, UHTEPECOB U IOTPEOHOCTEN 00I1eCTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1[eTIECO00Pa3HOr0 OTHOUICHUSI K MPUPOJE KaK MCTOUYHUKY CYIECTBOBAHUS
JKH3HH Ha 3eMIIE;

IOHUMAaHHMs IJI00aJIbHOTO XapaKTepa SKOJIOTUYECKUX MPOo0JieM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN Cpebl;

0CO3HAHMSI HEOOXOIMMOCTH HCIOJIB30BAHUS JTOCTHIKECHUN XUMHHU JIJISI PEILICHHs] BOIIPOCOB
PalMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHS INEHCTBUI, NPUHOCAIIMX Bpel OKpYXarollel IPUPOIHOHN cpele,
YMEHUSI IPOTHO3UPOBATh HEOJAronpUSTHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JICUCTBUN U NPENOTBPALLATD UX;

HaJIMYUSl PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpPbI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsS pYyKOBOJCTBOBATbCSI HMHU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLIMATIbHOMN MPaKTUKE, CTIOCOOHOCTU U YMEHHs aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKu U
00I11eCTBEHHOM MPaKTUKY;

NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHM, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE IPHUPOABI M YEJIOBEKA, B TO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH WU
peleHnH MpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUJIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHUM HOBOW 0a3bl MaTepuanibHOU
KYJIBTYpPBI, B pEIIEHUH II100aTbHBIX TPOOIEM YCTOMUMBOTO pa3BUTHS YEIOBEYECTBA — CHIPEBO,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHM MEIMIIMHBL,
0o0ecreyeHny yCIOBUM YCIIEITHOTO TPY/AA U SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0ro 4jieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB IIO3HAHUA,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI JieJ1aTh 000CHOBAaHHBIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIINXCS JAHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJISl PELIeHUs TpobiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIHSX;

MHTEpeca K MMO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH;



WHTEpecCa K OCOOCHHOCTAM Tpyda B pa3IuYHbIX cdepax mnpodeccrnoHambHOM
JIEATCILHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3yIbTaThl OCBOSHHUS IMPOTpaMMBbl 10 XMMHU Ha ypPOBHE CPEIHETO
o01ero oOpa3oBaHus BKIFOYAIOT:

3HaUUMBIC JJs1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXMnpeIMeTHbIC) O0ICHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[EIOCTHOCTh HAYYHOW KapTUHBI MHpa
U criennuKy METOA0B TTO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMa, Hay4YHbIH (PaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, HCCIIE0BaHNE, HAOIIOACHHIE, U3MEPECHHE, YKCIIEPUMEHT U JPYyTHUe);

YHHUBEpPCATbHBIC yueOHbIe JNEHCTBUS (To3HaBaTeNbHbBIE, KOMMYHHKATHUBHBIC,
pEeTyJIsATUBHBIE), oOecreunBapIme ¢GopMUpOBaHWE (DYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COITMATbHOM KOMIIETEHITUN 00 YyJarOIINXCs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSl  HCIOJb30BaTh  OCBOCHHBIC — MEXIMCIUILTMHAPHBIC,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPaXKalOT OBJAJACHHE YHUBEPCAIBHBIMU YyUeOHBIMU
M03HABATEIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHUS

1) 6a30Bble JJOrHYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO (OpMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPE/ICIIATh IEMH JEATEIHHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCUTD Pe3yIbTaThl ACITEILHOCTU C TIOCTABICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh IPH OCBOCHUW 3HAHWH NPHEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE TOHSITHS JTsI OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKAIIMH BEIECTB H XUMHUYCCKUX PEAKIIHIA,

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYKIEHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMATPUBAEMBIX SBICHUSIX, (POPMYINPOBATH
BBIBOIbI U 3aKJIIOUCHUS,

MPUMEHSTh B MPOIECCE MO3HAHUS HCIOIb3yeMble B XMMHUHM CHMBOJIMYECKUE (3HAKOBBIC)
MO/JIEJIH, IPE0O0Pa30BbIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XUMHUYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIUu — TPU PEIICHUH YIeOHBIX
MO3HABATEIIBHBIX M MPAKTUYCCKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeliCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHKS BEIIECTB U XUMHUYECKUX PEAKITHI;

dbopMyIUpOBaTh MEMM H 3aJa4d  KCCICAOBAHWS, HCIOJIb30BaTh IIOCTABICHHBIC U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQJICTh HABBIKAMH CAMOCTOSTEIHHOTO TUTAHWPOBAHHUS M TIPOBEIACHHS YYCHUYCCKHX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOJIOIATh 332 XOJOM IPOIIECCa, CAMOCTOSTEIIEHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOMICHHWS U BBIBOJBI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKON HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B IO3HAHMS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCSI B  paA3IMYHBIX HCTOYHMKAX HMHPOpMaLuu (HAYYHO-TIOMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAJIM3UPOBaTh MH(DOPMALMIO DPA3JIMYHBIX BUIOB U (OpPM MpencTaBleHUs, KPUTUUYECKU
OLICHUBATH €€ TOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

dopMynupoBaTh 3ampoChl M MPHUMEHSATh Pa3IMYHBIE METOJAbI NPH IOHCKE U O0TOOpe
uHpopMaLnu, He0OOXOAMMOM Ul BBINOJIHEHHs yU€OHbIX 3aau ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KadyeCcTBE CpEACTBAa INpU paboTe ¢ XUMUYECKOH
uHpOpMaLKel: MPUMEHATh MEXIpeIMEeTHbIe ((U3MUYEeCKue W MaTeMaTW4YecKhe) 3HaKu |
CHUMBOJIBI, (opMyJbl, aOOpeBHaTyphl, HOMEHKIIATYPY; HCIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE
CpeCTBa HAIJISIHOCTH.

KoMMmyHuKaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe 1eHCTBHUSA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY O0CYKIa€MO TEMBI B XOJI€ JUaiora W/UiH JUCKYCCHH,
BBICKA3bIBaTh UJICHU, q)OpMYHI/IpOBaTI) CBOM NPCIJIOKCHUA OTHOCUTCIIBHO BLIITOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATb C HpCSCHTaHI/Ieﬁ PE3YIbTATOB MMO3HABATEIILHON ACATCIIBHOCTH, IMOJYYCHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro mpoekTa, M (OPMYIHpPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBaHMSI MO3ULIUI B XOZ€ 00CYX/I€HN 1 0OMEHA MHEHUSIMH.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss €€ eI U 33aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeularaéMblii alropuT™M JIEHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX pEelIeHHs C YU4ETOM MOJy4YeHHUs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIISITH CAMOKOHTPOJIb JCSITEIHPHOCTH HAa OCHOBE CAaMOAHAIM3a H CAMOOIICHKH.
MNPEJIMETHBIE PE3YJIBTATHBI
[IpenMeTHBIE pe3yNbTaThl OCBOEHUS MPOTPAMMBI IO XUMUHU Ha YIIyOJIEHHOM ypOBHE Ha
YPOBHE CpeHEero OOIIero oOpa3oBaHUs BKIIOYAIOT crenupuyYecKkue s y4eOHOro mpeaMera
«XuMmus» HaydHbIC 3HAHMS, YMEHHUS U CHOCOOBI JACWCTBUN MO OCBOCHUIO, MHTEPIIPETAIIUU U
npeoOpa3oBaHUIO0 3HAHMM, BUIBI JEATEIBHOCTH MO TOMYyYEHUIO HOBOTO 3HAHUS U MPUMEHEHHIO
3HAaHWA B Pa3MUYHBIX YYEOHBIX CUTYallUSX, a TaKKe B PEANbHBIX >KU3HEHHBIX CHUTYAIIMSX,



CBSA3aHHBIX C XMMHEH. B mporpamme mo XWMuU NpeAMETHbIE PE3yJbTaThl MPEICTaBICHbI IO
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUsD OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTEe M 3HAYCHHHM OPTaHMYECKON XUMHH B
CHCTEME E€CTECTBEHHBIX HAYK U € poiH B 00ECIIeUCHNH YCTOHYMBOTO PA3BUTHS YEIOBEUECTBA B
pelieHrur MpoOJIeM IKOJIOTUYECKOM, PHEPreTUYecKol M MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEAMIMHBI, CO3JaHHUH HOBBIX MaTEpPHaliOB, HOBBIX HCTOYHHMKOB JHEPruM, B OOECHEUYEeHUU
paIoOHAIBHOTO TPUPOJIONIONH30BAHMS, B (DOPMUPOBAHUHM MUPOBO33PEHUSI M OOLIEH KYyIbTYPHI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3[0POBBIO U
MPUPOJHON Cpelie;

BJIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJIArarollue
MMOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, AApO M DJICKTPOHHAasA 0001104YKa aroma, S-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS aToMma, TMOpUAM3alvs aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJCHTHOCTb, JJEKTPOOTPHUIATENBLHOCTb, CTENEHb OKUCICHMUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA O0O0BEM, YIJIEPOIHBIM CKEJET,
(GyHKIIMOHATIBHAS TPYIIa, pajuKal, CTPYKTypHbIE (Gopmynsl (pa3BEpHYTHIE, COKpAIICHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHash W TPOCTPAHCTBEHHAs (reoMeTpuueckasi, ONTHYECKas),
M30MEpbI, TOMOJOTUYECKUN Psii, TOMOJOTH, YIJIEBOJOPOABI, KUCIOPOA- U a30TCOAEpKAaIUe
OpraHWYECKUE COEJAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHbBIE
COCIMHEHUS; TEOpPHUH, 3aKOHBI (mepuoaudeckuii 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
opranuueckux BemectB A. M. byrnepoBa, 3aKOH COXpaHEHHS MacChl BEILECTB, 3aKOH
COXpaHEHHMS U TPEBpAllCHHUs] DSHEPTUM NPU XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAIIUEe B OCHOBE IMOHHUMaHUs
OPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKUX SIBIICHUM; TPEJICTAaBICHUSA O MEXaHU3Max
XUMHUYECKUX PEAKIUW, TEPMOJUHAMUYECKMX W KHUHETUYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O B3aWMMHOM BJIHMSHHHM aTOMOB U TPYII aTOMOB B MOJEKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dekTr, opuenTanTsl | u |l pona); dakronormdeckue cBeaeHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€301MaCHOM HCITOJIb30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TPAKTUUYECKOW JIEATETbHOCTH YeJIOBeKa, OONMX HAyYHBIX MPUHIUMNAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MPUMEpE MPOU3BOACTBA METAHOIA, TEPEePadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTepHbIE MPU3HAKU MOHITUN, YCTAHABIUBATh
WX B3aHMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MTOHSATHS MPU OMMMCAHUHU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCTUHECHUN;

c(hOpMUPOBAHHOCTh YMEHUH:

MCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JJII COCTABIICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKUX BELIECTB;

COCTABJISITh ypaBHEHUS XUMHUYECKMX PEaKIWid ¢  PaCKpbIBaTh WX  CYIIHOCTH:
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIIMI  MOCPEJACTBOM  COCTABJIEHHUS  AJIIEKTPOHHOIO
OamaHca ATHX peakUud, peakiuii MOHHOTO OOMeHa MyTéM COCTaBICHHS UX TOJHBIX U
COKpaIIEHHBIX HOHHBIX YPAaBHECHHIA;

U3TOTaBIMBATh MOJEIM MOJEKYJl OpraHMYeCKUX BEIIeCTB [UIsl WMJUTIOCTPAlluU  MX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHUH: yCTaHABINBATH MPUHAICKHOCTh U3YYEHHBIX OpPraHHYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpeAEIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM



Ha3BaHUsA 1Mo cucreMarnueckord HoMmeHkmarype (IUPAC) u nmpuBoauTh TpUBHAIbHBIC HAa3BaHUS
JUIS  OTACNBHBIX MPEICTaBUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTWICH, TOJYOI,
TJIMIEPUH, STWICHTIUKONIb, (QeHos, (OpMaIbICTHA, AaleTajbJerusl, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TJIMIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUI, U30IIPEH, XJIOPOMIPEH, CTUPOI U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BUJ XUMHUECKOW CBS3HM B OPraHUYECKHUX
COeMHEHUX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBsI3b, BOAOPOJAHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH pa3NIUYHBIX KIACCOB OPIraHUYECKUX BEILIECTB:
QJIKaHOB, LMKJIOAJIIKAHOB, AJIKCHOB, AJKaJMEHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTMHEHUH M aMUHOB, aMHHOKHCIIOT, OETIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUI0B),
WUTIOCTPUPOBATh TCHETUYECKYIO CBA3b MEXAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHX PEAKIIHM ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX IPHUMEpPax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COCAMHEHUH OT KPATHOCTU WM THIIA
KOBaJICHTHOH CBSI3U (G- U T-CBSA3H), B3AMMHOT'O BIMSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroib), CHOCOOBI €ro mepepaboTKH MW MPAKTUYECKOE NMPUMEHEHHUE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh BJAJICHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HAONIOJIEHUH, W3MEPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUS IPUMEHSTH 9TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUSI MPUMEHSATh OCHOBHBIE  ONEpAllil  MBICITUTEIHHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 711 U3y4YEHUs! CBOMCTB BELIECTB U XUMUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBISTH B3aMMOCBSI3b XMMUYECKUX 3HAHUHN C TIOHSATHIMU U
NPEICTAaBICHUSAMH JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEJAMETOB il Oojiee OCO3HAHHOTO
NOHUMAaHMs CYIIHOCTH MaTe€pHajJbHOIO €IMHCTBA MHpA, UCHOJIb30BATH CUCTEMHbBIE 3HAHUS IO
OpPraHMYeCcKOl XUMMHU JJIsi OOBSICHEHHs U MPOTHO3UPOBAHUS SIBIECHUHN, UMEIOIIMX €CTECTBEHHO-
HAYYHYIO TIPUPO.TY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (Qopmyrnam u
YPaBHEHMSIM XUMHUYECKUX PEeaKIUil C HCIOJIb30BaHHEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHHIM MACCOBBIM JIOJISIM
XUMHYECKHX DJIEMEHTOB, TPOAYKTaM CrOPaHUs, ITIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, AHAIU3UPOBATh U OLEHUBATH C MO3MLUI
HKOJIOTHYECKOM O0€30IacHOCTU MOCHEACTBUS OBITOBOM M MPOU3BOJICTBEHHOH AEATENbHOCTU
YEJIOBEeKa, CBS3aHHOM C TIEepepabOTKON BENIECTB, HWCIOJIb30BAaTh IOJYyYEHHBIE 3HAHUS IS
NPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEJIbHO IUIAHUPOBATh M NMPOBOAUTH XUMHUYECKUIH
HKCHEPUMEHT (TIOJIyue€HHE U N3yUYeHHE CBOMCTB OPraHNYECKUX BEIECTB, KAUYECTBEHHbIE PEAKLIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KIJIACCOB M  KHUCIOPOJCOJEpKAIIMX OpPraHMYeCKUX BEIIEeCTB,



pelIeHHE OSKCIEPUMEHTAIBHBIX 3aJad [0 pPACIHO3HABAHUIO OPraHUYECKUX BEIIECTB) C

coOmoileHeM TpaBuil  Oe3omacHOro  oOpalieHHst ¢ BeUIeCTBaMH U JIAOOPAaTOPHBIM

obOopynoBanuem, (OpMyIUpOBaTh IeNIb HCCIECIOBAHUS, MPEICTABISATh B pa3nu4yHONl (opme

pE3yJIbTaThl KCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTD;
c(OPMHPOBAHHOCTb YMEHHIA:

coOII0/IaTh TMpaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO MOBENEHHS B OBITY U TPYJOBOM
JESTEIIbBHOCTH B IIEJIAX COXPAaHEHUS CBOErO 370pOBbs, OKPYXAlOLleW HNPUPOAHON cpenbl U
JOCTHKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

OCO3HABaTh OIACHOCTb TOKCHUYECKOI'O ACHCTBHs HA JKUBBIE OPraHU3MBbI OIPEIEIEHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIci rmokazareis [1/1K;

aHATM3UPOBATh  LIEJIECOOOPAa3HOCTh  MPUMEHEHHS  OpPraHWYECKHX  BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY € TOUKH 3pEHHsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHMH: OCYHIECTBIATH I€JICHANPAaBICHHBIA IMOMCK XMMUYECKOU
uHpOpPMALlUK B Pa3IMYHBIX MUCTOYHMKAX (HayyHas W ydeOHO-HaydHas JHUTEparypa, CpeAcTBa
MaccoBoil MH(popmanuu, VHTEpHET W Jpyrue), KPUTUYECKH aHATU3UPOBATH XHMHUYECKYIO
uHpopMalnIo, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C ITOCTABICHHOW y4eOHOM
3aJ1auen.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass u HeopraHuyeckas XuMUs»
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEICTABICHUNA: O MAaTEpUAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y II03HABAa€MOCTHU SIBJICHUI NPUPOJIbI, O MECTE€ U 3HAYEHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U €€ pojii B 00ECIIEYEeHUH YCTOWUYMBOIO Pa3BUTHS, B PELIEHUU MPOOJIEM SKOJIOTMYECKOH,
SHEpPreTM4YecKoil M MuIeBOl 0e30MacHOCTH, B Pa3BUTHMM MEAMLMHBI, CO3JaHUHM HOBBIX
MaTepuajoB,  HOBBIX  MCTOYHHMKOB  SHEprMM, B  OOECHEYEHUH  palMOHAILHOI'O
IPUPOONIOIB30BAHUS, B POPMHUPOBAHUN MUPOBO33PEHHSI U OOIIEH KYJIbTYPHI UEIIOBEKA, a TAKXKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbL, JJIEKTPOHHAst 000JI0UKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTANM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSIHHS aroma, THOpHIH3aIius
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJ€HTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYeCKas CBs3b (KOBaJICHTHas, WMOHHAs, METAUINYecKas, BOJOpPOJHA),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKas PEAaKLUs, PacTBOP, AJIEKTPOJIUTHI, HEJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] ~ AMCCOLMAIUS, CTENEeHb JIMCCOLMALMM, BOJOPOJHBIA  IIOKa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBON 3(h(PEKT XUMHUUECKON peakluy, CKOPOCTh XUMHUECKON
peakuMy, XHMHUYECKOe paBHOBECHE; TEOPUU U 3aKOHBI (TEOpHs DJIEKTPOIUTHUECKOU
quccounuanuy, nepuoaudeckuii 3akon [[.JM. MenzneneeBa, 3aKk0OH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAHEHHUS U TMpEBpAIllEHUs] HEPIHMH MPU XUMHUYECKUX pPEaKLUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKHUX SIBJICHHUI; COBPEMEHHBIE INPEJCTABIECHUS O CTPOCHHUM BELIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M  HAQJMOJIEKYJISPHOM YpPOBHSX; MpPEACTAaBICHUS O MEXaHHU3Max
XUMHUYECKHX peaklui, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
IPOTEKaHUs, O XHMMHYECKOM PaBHOBECHUH, pacTBOpax M  JUCHEPCHBIX  CHCTEMAX;
(akTOJIOrMUECKUE CBEICHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U 0€301MacCHOM HCIOJIb30BAHUU



BaXHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YEJOBEKa,
00IIMX HAYYHBIX MPUHIIUAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTePHbIC MPU3HAKU TOHATUN, YCTAHABIIUBATh
UX B3aUMOCBA3b, HUCIIOJb30BATh COOTBETCTBYIOIIHME MOHSATHUS IPU ONMHMCAHUM HEOPraHWUYECKHX
BEILECTB U UX IPEBPAILECHHUI;

c(OpPMUPOBAHHOCTh YMEHUS HCIIOJIB30BATh XUMHUYECKYI0 CHMBOJHKY JUIsI COCTABIICHUS
dbopMyNl BENIECTB W ypaBHEHUH XWMHUYECKUX PEAKIUI, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalIbHbIE Ha3BaHUS OT/ICIBHBIX BCIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEIEISITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX, BHUJlI XHUMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKAas,
BOJIOPO/IHAS ), TUII KPUCTAJUTMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBHCHMOCTb CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MEXaHHU3MbI 00pa30BaHUS KOBAJIICHTHOU CBSI3H;

c(OpPMUPOBAHHOCTh YMCHHH: KIACCU(PUIIUPOBATh: HEOPTraHUYECKHE BEIIECTBA IO HX
COCTaBY, XMMHUYECKHUE PEaKUUU IO Pa3IHYHBIM MpU3HAKAM (YUCIY U COCTaBy pearupyromiux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTENeHEeHl OKHUCIIEHUS JJIEMEHTOB,
00paTHMOCTH, YYaCTHUIO KaTalu3aTopa M JIPYTHE); CaMOCTOSTEIIBHO BHIOMpATh OCHOBAaHUS M
KPUTEPUU IS KIIACCU(UKAIIUN U3YUaEMBIX BEIIECTB U XUMHUYCCKHUX PEaAKIIHIA;

c(OpMUPOBAaHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBAaTh €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINU;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKT€PU30BaTh IEKTPOHHOE CTPOCHUE aTOMOB M MOHOB
XHUMUYECKHX JJIEMEHTOB IEepBOro—4eTBEpTOoro mnepuosioB Ilepuogmueckon cucremsr JI.M.
MenpeneeBa, UCNOIb3Ys MOHATUS «IHEPreTUYECKUE YPOBHUY, «IHEPIETUUECKHUE MOTYPOBHU,
«S-, p-, d-aromHbICe OpOWTANN», «OCHOBHOC M BO30YXIEHHOE DHEPreTHUYECKHUE COCTOSIHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKHX DJJIEMEHTOB M HX
COEMHEHUH 110 nepuogaM U rpynmam Ilepuoguyeckoii cucremst /. 1. Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX DJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu3oBaTh (OMHUCHIBaTh) OOLIME XMMHYECKHE
CBOICTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHWE T'€HETUYECKOW CBSI3U
MEXK1y HEOPTAHUYECKUMU BEIIECTBAMU C IIOMOILIBI0 YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX
peaxLuii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPHIBATH CYITHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuil MOCPEICTBOM COCTABJICHHS SJEKTPOHHOTO OanaHca 3TUX pEeaklUid, peakiuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX TMOJHBIX M COKPalIEHHBIX HOHHBIX YpaBHEHHH; peaxiuit
TUAPONIN3a; PeaKkIuil KOMIUIEKCOOOpa3oBaHus (HAa MpPUMEpE THAPOKCOKOMILJIEKCOB IIMHKA U
AITIOMHUHHS);

c(hOpMUPOBAHHOCTh yMEHHUSI OOBICHATH 3aKOHOMEPHOCTH TPOTEKAHHUS XHUMHUYECKUX
peakuuMii ¢ Yy4€TOM HX DJHEPreTUYECKHX XapAKTEPUCTHUK, XapaKTEP H3MEHEHHUS CKOPOCTH
XUMHUYECKON PEaKIMu B 3aBUCUMOCTU OT Pa3jIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHYECKOI'0 PaBHOBECHS 10/ BIUSHUEM BHEIIHUX Bo3jaelcTBuil (mpunuun Jle latense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUUYECKUE PEAKIIUH, JISKAIIUE B OCHOBE
MPOMBINIICHHOTO TIONYyYEHUS CEepHOW KHUCJIOTBhI, aMMHakKa, OOIUue HaydHble MPUHITUITBI
XUMHUYECKHX MPOU3BOJCTB; II€IECOO00Pa3HOCTh NPHUMEHEHHUsT HEOPTaHUYECKUX BEIIEeCTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIIEHUS PUCK-TIONH3a;



c(hOopMUPOBAHHOCTDH BJIQJICHHS CHCTEMOM 3HAHUI O METOJIaX HAyYHOTO TIO3HAHUS SIBJICHUI
OpUpoabsl  — HAONIOJCHHE, W3MEPEHHE, MOJEIUPOBAHUE, OHKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHMsI IPUMEHSATb 3TU 3HAHUS IPU
9KCHEPUMEHTAJIbHOM HCCIEI0BAaHUM BELIECTB M JJIi OOBACHEHHUS XUMMUYECKUX SIBICHHH,
UMEIOIUX MECTO B IPUPOJIE, TPAKTUUECKON AEATEIIbHOCTH YEI0BEKa U B TOBCEHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHSI BBISBIISTH B3aUMOCBSI3b XMMUYECKHX 3HAHUH C MOHATUAMHU U
OpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB s Oojiee OCO3HAHHOTO
NOHUMAaHMs MaTepUAIbLHOTO €IMHCTBA MUDA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacu€Thl: C UCIIOJIb30BaHUEM HOHATUH «MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE» M «MOJIAPHAsi KOHIICHTPALIKs»; MAcChl BEeIECTBAa WM 00bEMa Taza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe WIH 00bEMY OHOTO U3 YUAaCTBYIOUINX B PEAKLUU
BEIIIECTB; TEIUIOBOro 3(PdeKTa peakluy; 3Ha4YeHNs1 BOJOPOJHOIO [10Ka3aTessi pacCTBOPOB KHCIOT
U ILenoYell ¢ M3BECTHOM CTENEHbI0 JUCCOLMALUU; Macchl (00bEMa, KOJMYECTBA BELECTBA)
IPOAYKTa peaKkluu, €CJIM OJJHO U3 MCXOJHBIX BEUIECTB JJAHO B BHUJIE PacTBOpa C ONPEAEIEHHOMN
MaccoBOM J10JIel pacTBOPEHHOIO BEILIECTBA WJIM JaHO B H30BITKE (MMEET NpPUMECH); JI0JIU
BBIX0/JIa MMPOYKTA PEAKLUHU; OObEMHBIX OTHOIIEHUII ra3oB;

c(OPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO IUIAHUPOBATh U MPOBOAUTH XMMUYECKUN
AKCIIEPUMEHT (IIPOBEJICHUE peaKluii HOHHOTO OOMEHa, MOATBEPKICHNE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbI UHINKATOPOB,
U3y4eHHE BIUSHMS pa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XHMHYECKOH peakIuH, pelleHHue
SKCHEPUMEHTAIbHBIX 337a4 1o TemMaM «Metauib» 1 «HeMertamib») ¢ coOt0ieHMeM MpaBuil
Oe3omacHoro oOpaleHus ¢ BemecTBaMU M JIAOOpaTOpPHBIM 000pyIOBaHKEM, (HOPMYIHPOBATH
[eNlb  HCCICNOBAaHUs, TMPEACTABIATh B pPa3NUYHOM (QopMe pe3yabTaThl OIKCIEPUMEHTA,
aHaAJIM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTb;

c(OpPMHPOBAHHOCTh YMEHUI: COOMIOAATh MPaBUia MOJb30BaHUS XMMUYECKON MOCYION U
71a00paTOpHBIM 000pYAOBaHHEM, OOPAIIEHHs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHSIMU
[0 BBIMOJIHEHHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKH I€JIecOo00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOM [JEATETBHOCTH B LEISAX COXPAHEHHs CBOErO 3710POBbS,
OKpYXarollled MNPUPOAHON Cpelsl U JOCTHKEHHA €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABaTh
OMACHOCTh TOKCHYECKOTO AEMCTBUSI HA >KUBBIE OPraHMU3Mbl OMNPEICNIEHHBIX HEOPraHMYECKHUX
BEILIECTB, TOHMMas cMbIc noka3arens [[JIK;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANpPaBIEHHbI IMMOMCK XMMHUYECKOH
UHGOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi HHGpopManuu, VHTEepHET W [pyrue), KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCIOJIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOMI
3aJ1adeil.
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BasieHTHBIC BO3MOXXHOCTH aTOMa yriepoa

XI/IMI/I‘-IGCKaH CBA3b B OpFaHHqGCKHX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUs OPraHUuYECKUX
coenuHeHuii A. M. Bytieposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (eKTHl B MOJIEKYJIaX OPraHUYEeCKUX
COeTMHEHNN

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homernkinarypa (IUPAC)
OpraHUYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

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

10

11

dusnyeckue U XUMUYECKHE CBOWCTBA
aJIKaHOB

HaxoxnaeHnue ankaHoB B Ipupoxac.
CriocoOsbl MNOJIY4YCHHA U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYIECKUX CBOHCTB, CITOCOOBI
HOJTYYCHHS U IPUMEHEHUE

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 ¢bopmyna, HOMEHKIATypa, JEeKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢buznyeckue cBoicTBa

23 XVMMHYECKUE CBOKCTBA AJIKUHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNe
QIKMHOB

26 Pemenue 3aga4: pacdy€Thl MO0 ypaBHEHUIO
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 MOJIEKYIIpHOM (PopMyIIbl
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
3aMCIICHHS TajoTrcHa

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 MMPpEaACIIbHBIX
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 mostyueHust 1 IpUMEHEHHE
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: (U3HUECKUE
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

[TonsiTHE O IPON3BOAHBIX 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 3a/1a4: O 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, MallbT03a U

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

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

CucreMmarusanys 1 0000IeHrE 3HAHUHN 110
pazzaeny

KoHTtponbHas pabota 1o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coenuHeHus"

85

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

86

87

88

XUMHYECKUE CBOMCTBA ann(aTuaecKnux
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 TIENTHIOB

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. Perenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuHeHus"

95

97

98

[IpakTuueckas padora Ne 5. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coenuHeHun"

Jumarnoctuueckas pabora

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI U
METOJIbl UX CHHTE3a —II0JIMMEpHU3alus U
MIOJIMKOHICHCAITHS

[TnactMaccel. YTunuzanus u nepepadoTka
IIacTUKa

99

DnacToMepbl: HaTypaJlbHbIN
CUHTCTUUYCCKHUEC KaydYKH. Pe3una

100

101

102

Bonokna: HATypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ’II/IMepBI CII€IaJIbHOI O
Ha3HAa4YCHUA

[Tpaktuyeckas padora Ne 6. Pemenue
SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
"Pacnio3HaBaHue miIacTMacc U BOJIOKOH"

O06o0011eHNEe U cCUCTeMAaTU3aIs
U3y4EHHOI'0 MaTepuaia o TeMe
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
31eMeHT. M30TonbI
5 CtpoeHue 3J1eKTPOHHBIX 000JI04Y€K aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Krnaccudukanus XuMHYECKHUX 3JIEMEHTOB (S-, 1
p-, d-, f-a;1eMeHTHI)
4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1
opOuTaIIM
DNEeKTPOHHBIC KOH(UTYpAIIIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUM
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1
DNeKTPOOTPUIIATETEHOCTh
[Tepuonnueckuii 3akoH u [leprnoanueckas
7 cucTeMa XMMUYecKux 3reMeHToB . 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPHUEM
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU 1
MPOCTHIX U CIIOKHBIX BEUIECTB MO IPYIIAM U
Tepuoiam
9 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TT0 1




TEMC

10

11

12

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBsa3b. MexmoliekysipHbie
B3aNMMOICHCTBUSI

BaneHTHOCTH U BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBS3b JIEKTPOHHON CTPYKTYPBI

MOJICKYJI C UX TCOMCTPUICCKHUM CTPOCHUCM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAaB U HOMCHKIJIATypa

13

BemectBa MoneKyaspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIb
KPUCTAJNIMYECKUX PEIIETOK U CBOHCTBA
BEIIECTB

14

15

16

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne o KOJUIOUIHBIX pacTBOpax

HcTuHHBIE PaCTBOPHI: HACHIICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CrniocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemrenune 3a1a4 ¢ HCHOABL30BaHUEM ITOHSITHI
""MaccoBast 107151 paCTBOPEHHOTO BelecTna",
"MossipHast KOHIEHTpaus'"

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

CI/ICTeMaTI/I3aI_II/I${ u O606IJ_I€HI/Ie 3HAHUH 110
TEMC




20

21

22

KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
anemenTtoB JI. 1. Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”

Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHWYECKOM M OpraHuYeCKON XMMHUU.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXPaHEHUs U TIPEBPAIEHUS SHEPTUU TTPU
XAMUYECKHUX PEaKIUIX

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenust mo ypaBHEHUSIM XUMHUECKUX
peaKIuil ¥ TePMOXUMHUYECKUM YPABHEHUSAM
CKOpOCTh XMMHUYECKOU peakinu, eé
3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB.
Karanus u xatanuzaropsl

I'omoreHnHsie 1 TCTCPOTCHHLIC PCAKIINU

26

27

28

[IpakTuueckas padbora Ne 1 mo Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTh XUMUYECKOH peakiuu"

OO6patrMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHUUYECKOE PAaBHOBECHE
IIpakTuyeckas padora Ne 2 o Teme

"BausiHue pa3nuyHbIX (GaKTOpOB Ha
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"

29

Onekrponutryeckas aucconnaius. CHiIbHbIe
1 ciabpie AMeKTpoauThl. CTeneHb




JUucconranumn

HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomgopoansliii mokazatens (pH)
pacTBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronye B
pacTBopax MEKTPOIUTOB
[IpakTuyeckas padora Ne 3 o Teme

32 "XHUMHYECKHE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BakHelue OKHCITUTENN U
BOCCTaHOBUTEIHU

34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIEKTPOIN3 PACTBOPOB U PACILIIaBOB
BEILIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenne 3a1a4 pa3nu4HbIX TUIIOB

38 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110
Teme "XuMHUYecKue peakiuu'

39 KonrtponbHas pabora o Teme "Xumuueckue
peakuun"
[Tonoxenue Hemerauios B [lepuoanueckoit

40 CUCTEME XUMUYECKUX 31eMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMmoB. Pu3nYeCKre CBOMCTBA HEMETAJIIOB

41 AnnoTponusi HeMeTaJuIoB (Ha IpuMepe

KHCIIOpoJia, cephl, hocdopa u yrieposaa)




Bopopona: nony4yenue, pusndeckue u

42 XUMHYECKUE CBOMCTBA. [ 'uipuibI
["anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI

43 MoNy4YeHus1, GU3NIECKUE U XUMHUYECKHUE
CBOICTBA
l"anorenoBonopoasl. Baxkneiue

44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS
TaJIOTeHOB
JlabopatopHble 1 MPOMBIILIIEHHBIE CLIOCOObI

45 noJtyueHus rajmoreHoB. [Ipumenenue
TaJIOrTeHOB M UX COSIUHEHUIA
[IpaxTnueckas padora Ne 4. Pemenue

46 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"T"anorensr"
Kucnopon: nabopatopusie u

47 MTPOMBIIIIJICHHBIC CIIOCOOBI TTOTYUICHHS,
¢u3nueckre U XxuMuyeckue cporictra. O30H.
[IpumeHneHne KUCIopoia U 030Ha

48 OKCHIBI U IEPOKCH/TBI

49 Pemenne 3a1a4 pa3nuyHbIX TUIIOB
Cepa: Hax0XJIEHHUE B MPUPOJIC, CITOCOOBI

50 MOJTyYeHUsI, PU3HUCCKUE M XUMUICCKHEC
CBOICTBA

51 CepoBonopo, Cyabhuabl

59 Kucnopocoaepkaiiue COeMHSHHS CEPHI.
Oco0eHHOCTH CBOMCTB CEPHON KUCTIOTHI

53 [IpakTuueckast padora Ne 5. Pemenue

JKCIIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u




eé coequuenus"

A3oT: HaXO0XIACHUEC B IIpUPOAC, CIIOCOOBI

54 MoJy4YeHus1, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBAa. AMMMAK, HUTPUJIbI

55 Kucnopoaconepsxaiue coeiuHEeHHs a30Ta.
Oco0OeHHOCTH CBOMCTB a30THOM KHCIIOTHI

56 [TpumeHeHne a30Ta M €ro COSANHEHU.
A3oTHbIe y100peHus
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI

o7 MoJTy4YeHHs, GU3NIECKUE U XUMHUIECKHUE
cBoricTBa. @ochuasl u hochun

58 Oxcunsl hocdopa, pochopconepxaiine
kucnotel. Conu pocopHOI KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHU.
dochopubie ynoopeHus
[IpakTnueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAILHBIX 33134 10 TeMe "A30T U
¢bocdop 1 ux coequHeHus"
VYraepo: HaX0XEHUE B IPUPO/IE,

61 AIJIOTPOIIHbIE MOAUPUKALNY; GU3NUECKUE U
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxcup yriepoaa(ll), okcun yraepoma(1V),
yrojibHast KUCJI0Ta U €€ CoNu

63 Pemrenue 3a1a4 pa3InyHBIX THITOB
Kpemuuii: HaxoxaeHue B pupo/Jie, CocoObl

64 MoJTy4eHus1, GU3NUECKUE U XUMHUYECKHUE
CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHUeBast KMCIIOTA,




CHJIMKAThI

[IpumeHeHre KpeMHHUS U €ro COCTMHEHUH.

06 Crexi1o, ero noyy4eHue, BUAbl CTEKIIa

67 Pemenue 3amay pa3aMvHBIX THIIOB

68 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0
teme "Hemerasmibr"

69 Kontponbnas padota nmo teme "Hemeramibr"

20 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOppEeKLHsI OIINO0K
[Tonoxxenue metamios B [lepuoguyeckoit

71 CUCTEME XMMHYECKHX DJIEMEHTOB.
OCOoOEHHOCTH CTPOCHUS SICKTPOHHBIX
000JI0YEeK aTOMOB METAJLJIOB

79 O6mue ¢pusznyeckue cBOMCTBa METAILIOB.
[IpuMeHEeHHE METAIIOB B OBITY M TEXHUKE

73 Cnnassl MeTaiuioB. Kopposust MeTanioB

74 Pemrenne 3ama4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUECKUA Psi/I HANPsKEHUH

75 MeTaoB. O6IIMe crocoObl MOMyUeHUs
METaJIJIOB
O6mras xapakrepructuka metayuioB |A-
rpynisl [leppoaudeckoin cucTemMsl

76 XMMHYECKHUX 31EMEHTOB. HaTpuit n kanuii:
noJiydeHue, GU3NIecKue 1 XUMUIECKHEe
CBOWCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 Oomas xapakrepucTrka MetayuioB |A-

rpynnsl [leprnoanueckoil cucteMsl




XUMHUYECKHNX 3JIEMEHTOB. Marumii u

KaJIBIIWI: TIOJTydeHue, GU3ndecKkue u
XMMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUI

78

79

80

JXKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs

ATIOMUHUI: TIONTy4YeHHe, PU3nYecKue u
XUMHUYECKHE CBOICTBA, TPUMEHEHUE

AMdoTepHbIE CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS, HX
MIPUMEHEHNE

81

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

82

83

84

[IpakTuueckas pabora Ne 7. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"MeTaJiibl IJIaBHBIX OArpynmn"

OO11ast xapakTepUCTHKa METAJIOB
no0ouHbIX noarpymn (b-rpymm)
[lepuonnyeckoil cuCTEMbI XUMHUYECKUX
3JIEMEHTOB

dusznyeckre U XUMHUUYECKHE CBOMCTBA Xpoma
n €ro COCHHHCHHﬁ, HUX NPUMCHCHUC

85

Baxwnerime coeTMHEHU Maprasiia.
[TepmanranaT kayimsi, €ro OKMCIUTEIbHbIE
CBONCTBA

86

87

(I)HSquCKHe U XUMHUYCCKUC CBOﬁCTBa JKeiie3a
U ero coenuHenuil. [lonyyenue u
MPUMEHEHUE CIUIABOB KEJIe3a

du3znueckre U XMUMHUUECKHE CBOMCTBA MEIU U




€€ COCIMHECHNM, UX IIPUMECHEHUE

88

89

90

DusnyecKkue U XMMUYECKHE CBOMCTBA LIMHKA
U €ro COCAMHEHUH, UX IPUMEHEHNE.
I'mapOKCOKOMILIEKCHI INHKA

[IpakTrueckas padota Ne 8. Permenue
AKCIIEPUMEHTAJBLHBIX 3a7a4 110 TeMe
"Mertasipl TOOOYHBIX TTOATPYIIT"

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

91

92

O06o0mIeHne 1 cUCTeMaTU3aIs H3YYeHHOTO
Marepuaia o teme "Metaysr"

HpOMC)KYTO‘-IHaSI arTrecranua

93

94

95

96

97

AHanus pe3ynbTaToB KOHTPOJIbHON paboThI,
KOppEeKLHsI OIINO0K

Pone xumuu B o0ecrieueHun YCTOI>'I‘II/IBOFO
Pa3BUTHA YCTIOBCUYCCTBA. Ilonstue o
HAaYYHBIX MCTOAaX UCCICAOBaHN BEIICCTB

HayuHble npuHIMIIBI Oprasu3anuu
XUMHYECKOTO IPOU3BOICTBA.
[TpoMbIeHHbIE CTIOCOOBI MTOTYYESHHUS
Ba)KHEHUIIINX BEIIECTB

XHUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH
Cpedbl U €r0 MOCHEACTBUS. XUMUS U
3710pOBbE UelloBeKa. JIekapCTBEHHbIE
CpeacTBa

Xumus uuii. Poiab xuMun B o0ecrieueHnu
nuIeBoi 6e3omacHoctH. KocMernueckue u
napgroMepHbie cpeacTBa. brIToBas XUMUSL.

98

X¥MHS B CTpOUTENBCTBE. BakHelmue




CTPOUTCIIbHBIC U KOHCTPYKIIMOHHBIC

MaTepuaibl. XUMHS B CEIbCKOM XO3SICTBE.
Opranudeckrie 1 MUHEpaJbHbIE YI00pEHUSI.

Cucremaruzanys 1 00001IEHUE 3HAHUMT 110

99

TEMC

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

99










