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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma 1o XuMHUH Ha ypOBHE CpeHero odmero o0pa3oBanus pa3padoTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBanmu B Poccuiickoit ®Dexpepaunmy,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHs (elepalbHO 00pa3oBaTeNbHONM MPOrpaMMbI CpelHEero 00IIero
obpazoBarmss(POIl COQO), mpexacraBneHHbIXx B DemepalbHOM TOCYJApPCTBEHHOM 00pa30BaTEIbHOM
cragmapre COO, c¢ yuérom Koumenmmnm mnpenomaBanusi ydeOHOro mpenMera «XUMHS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoir ®enepanuy, peannsyOmuX OCHOBHBIE 00pa3oBaTelbHbIE
MPOTPaMMBI, M OCHOBHBIX MOJI0KeHHH «CTpaTeruu pa3BUTHS BocuTaHus B Poccuiickoit denepanyu Ha
nepuon g0 2025 rona» (Pacopsokenue I[IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XumHs Ha YpoOBHE YIIIyONEHHOTO W3yUeHHs 3aHUMAeT Ba)KHOE MECTO B CHUCTEME eCTeCTBEHHO-
Hay4yHOro oOpazoBanusi ydwamuxcs 10—11 kmaccoB. M3yuenume mpeamera, peaqu3yeMoe B YCIOBHSAX
nmud dhepeHnrpoBaHHOTO, MPOMUIHLHOTO O0ydYeHHUs, MPU3BAHO OO0ECTIeYUTh O00mEe00pa3oBaTEeIbHYI0 U
OOMIEKYJIFTYPHYIO TOATOTOBKY BBIMTYCKHUKOB MIKOJBI, HEOOXOAWMYIO U ajanTallid WX K OBICTPO
MEHSIIOIIUMCS YCIIOBHSAM JXKH3HH B COLUYME, a TaKkKe Uil MPOAOIDKeHHsT OOyueHHsS B OpPraHH3alusixX
po(hecCHOHATBHOTO 00pa30BaHUs, B KOTOPBIX XUMUS SIBISIETCS. OJJHOW U3 IPUOPUTETHBIX JUCIIUILINH.

B mporpamme 1o XMMuM Ha3Ha4YeHHE TPEAMETa « XUMISD) MOIyYaeT MOAPOOHYI0 HHTEPIIPETAIIUIO
B COOTBETCTBHH ¢ ocHOBomnonararomumMu nojoxeHusimu GI'OC COO o B3auM0O0OYCIOBICHHOCTH LIEJIEH,
CONIEp)KaHUs, pEe3ylbTaTOB OOydYeHWS W TpeOOBaHWH K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBHIIETEECTBOM TOMY SIBJISIFOTCS CIIEAYIOIINE BEITIOIHIEMBIE TPOTPaMMOM 10 XUMHH (DYHKITUH:

e  UHPOPMAIMOHHO-METOIAMYECKasi,  peanm3alust  KOTOpoi  obecreunBaeT  TOJy4YCHHE
NPECTaBICHUS O LENIX, COAePKaHUM, OOIIel cTpaTeruy 00yYeHHs, BOCIUTAHUS U Pa3BUTHS
00yyJaromuxcsi CpeICTBAMHU NpeIMETa, U3y4aeMoro B paMKax KOHKPETHOTO TPOQHIIS;

®  OpraHM3alMOHHO-TUIAHMPYIOIIAsi, KOTOpas IpeaycMaTpUBacT OMNpeecHUue: MPUHIIHUIIOB
CTPYKTYpHUPOBAHUS U TOCIEIOBATEIFHOCTH N3YYCHUS YU4eOHOTO MaTeprana, KOITHIeCTBEHHBIX
M KAQ4eCTBEHHBIX €r0 XapaKTEPHCTHK; MOAXO0J0B K (DOPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa30BaTeNbHBIX JOCTHKCHUH OOYYalolIMXCsi B paMKax MTOTOBOM
aTTecTalu B popMe eAMHOTO TOCYAapCTBEHHOTO dK3aMeHa 10 XUMHH.

[Iporpamma 11t yriryOaE€HHOTO HU3YUYCHHS XUMHH:

e YCTaHABIMBAE€T WHBAapPHAHTHOE TMPEIMETHOE COJCpIKaHWe, 00sS3aTelbHOEe NS W3yYeHUs B
paMKax OTAENbHBIX MPouIIeH, MpeaycMaTpuBaeT pacipe/elieHie U CTPYKTYPHPOBAHHE €To 110
KJIaccaM, OCHOBHBIM COJIepXaTelbHBIM JIMHUSAM/pa3/iesiaM Kypca;

e J5aéT TpUMEpPHOE pacmlpeseieHue ydeOHOrOo BpPEMEHH, DPEKOMEHIYEMOro Ui H3yYeHHs
OTJIEJBHBIX TEM;

e Tpe/UIaraeT MPUMEPHYIO IOCIEN0BATEIHLHOCTh HW3yYEHHUs y4eOHOro MaTepuana ¢ y4ETOM
JIOTHKH TIOCTPOEHHUS KypCa, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBA3EH;

e 1aéT METOJIMYECKYI0 MHTEPIpETAINIo Ieliel W 3a/1a4 M3y4YeHHs IpenMeTa Ha yriayOIEHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpeJHEro odmiero oOpa3oBaHUs,
COJICP)KATENIbHON  XapaKTePUCTUKH IUIAHUPYEMBIX  pPEe3yJbTaTOB OCBOCHHS OCHOBHOM
o0Opa3oBaTeabHOW  MpOrpaMMbl  CpeJaHero  oOmiero  oOpa3oBaHusi  (JIMYHOCTHBIX,
METalpeIMEeTHBIX, TPEJMETHBIX), a TakKe ¢ Y4ETOM OCHOBHBIX BHJIOB Yy4eOHO-
MO3HABATENbHBIX AEHCTBUI 00Y4alOLIerocs 10 OCBOSHHIO COJIEPKaHuUs PEeIMETa.

[lo BceM Ha3BaHHBIM MO3UIMSAM B NPOTpaMMe IO XMMHH NPEAyCMOTPEHa MPEEMCTBEHHOCTH C
o0ydyeHMEM XHMMHH Ha YypOBHE OCHOBHOTO 00miero oOpa3oBaHus. 3a TpemeiaMd YCTaHOBJICHHOU
MPOTPaMMOi TIO XUMUH 00513aTeNIbHON (MHBApPUAHTHOMN) COCTABIISIIONICH COACpIKaHMs yaeOHOro MpeiMeTa
«Xumust» ocTa€rcsi BO3MOXKHOCTH BBIOOpAa €ro BapUaTHBHOW COCTaBISIOIICH, KOTOpas IOJDKHA
OTIPEJIENIATHCSI B COOTBETCTBUM C HAIPaBJIEHHEM KOHKPETHOTO POQHIIS 00yUeHHUSI.

B cootBercTtBun ¢ KoHIENTyanbHBIMH mojoxeHusMu OI'OC COO o HazHAYCHUHW MPEIMETOB
0azoBoro u yriyOn€HHOro ypoBHEH B cucteMe auepeHIMpOBaHHOTO 00y4eHHsI Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl XMMHS Ha YpPOBHE YIIyOJIEHHOTO M3YyYeHHs HalpaBlieH Ha Pean3alHio
MPEEMCTBEHHOCTH C IMOCJICAYIOIHUM 3TallOM IMOJYYCHHUA XUMHUYECKOT'O 06pasoBaH1/15[ B paMKaX HU3Yy4YCHUA
CHEIMATLHBIX €CTECTBEHHO-HAYYHBIX M XMUMHYECKUX JHMCIUIUIMH B BY3aX M OPTaHHM3AIMAX CPEIHErO
npodeccuoHabHOrO 00pa3oBaHus. B 3Toll CcBA3M M3ydeHHe npeaMeTa «XUMHS» OPHEHTUPOBAHO
MPEUMYIIECTBCHHO Ha pacIIupeHrue W YIIyOJieHHe TEOPEeTHISCKONM M TPAKTUIECKOW TOATOTOBKH
o0yJaromuxcsi, BBHIOPABIIUX ONPENSIEHHBI NMPOQMIL OOy4YCHHS, B TOM 4YHCIE C MEPCHEKTHBOMN
MOCJIEAYIONIET0 IOMYYCHUS! XHMHYECKOro o0pa3oBaHMs B OpraHu3anusx MpodhecCHOHaIBHOTO



obpazoBanms. Hapsmy ¢ atuM, B cBete TpeboBanuit ®I'OC COO k mIaHUPyEeMBbIM pe3yIbTaTaM OCBOCHHUS
(enepanpHOl 00pa3oBaTENBFHONW MPOTPAMMBI CpPEeTHEr0 o0Imero o0pa3oBaHUS H3y4YEHHE IpenMeTa
«XuMUS» OpPHEHTHPOBAHO TaKK€ Ha pEUICHWE 3aJad BOCIUTAHUS M COLMAIBHOTO DPa3BUTHS
oOyuaromuxcsi, Ha (OpPMHUPOBaHUE Yy HUX OOIICHHTEIUICKTYaNbHBIX YMEHUH, YMEHUH panroHaIn3aluu
y4e0HOTO TpyAa ¥ OOOOMIEHHBIX CHOCOOOB JIEATENFHOCTH, WMEIOIINX MEeXIUCIUTUINHAPHBIH,
HaJIpeIMETHBINA XapakTep.

CocTaBisiomMH ~ IpeaMeTa  «XUMHS» Ha YpOBHE YIIIyOJIEHHOTO W3Y4YCHHsS SIBISIFOTCSA
yrayOnéaable  Kypcbl — «Opranmdeckas xummsh»y U «OOmas w Heopranmdeckas xumus». llpu
OTIpeIeTICHNH TIOIX0/I0B K OTOOpPY M CTPYKTYpPHOM OpPraHW3allii CONEP’KaHUsI dTHX KYpPCOB B IIPOrpaMMe
M0 XUMUH 32 0CHOBY NMpHHATHI TonoxkeHust @I'OC COO o paznuuusx 6a30BOro 1 yriryoJaEHHOTO YPOBHEH
W3yUYCHHS TpeMeETa.

OcHoBy coaepxaHust KypcoB «Opranndeckass xumus» u «OOImas W HEOpraHHYeCKas XUMHD»
COCTaBIISIET COBOKYITHOCTD MPEMETHBIX 3HAHUI M YMEHUI, OTHOCAIIMXCS K 0a30BOMY YPOBHIO H3Y4YCHUS
npeaMeTa. JTa CUCTeMa 3HAaHUI MOJy4aeT ONpeneiEHHOE TEOPETUYECKOE JTOMOIHEHUE, MO3BOJISIONIEe
OCO3HAaHHO OCBOUTH CYIIECTBEHHO Oompmmii 00BEM (akTomormueckoro wmarepuana. Tak, Ha
yroyOn€HHOM YpOBHE H3y4YeHHs] TpeaMeTa oOecriedeHa BO3MOXKHOCTh 3HAUUTENHFHOTO YBEITUYCHUS
00béMa 3HAHWMH O XMMHYECKHX 3JEMEHTAaX W CBOMCTBaX HMX COCJMHEHHI Ha OCHOBE paCIIUpPEHHS H
yTIyOJNeHns TIPEICTABICHNH O CTPOCHUH BEIIECTBA, XHMUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKAHUS
peaxiuii, paccMaTpUBaeMbIX C TOYKH 3PEHHS XMMHYECKOW KHHETHKA W TEPMOJUHAMHKH. M3ydeHme
MEPUOJNUECKOT0 3akoHa U lleprogMyeckoll CHCTEMBl XHMHYECKHX DJIEMEHTOB Oasupyercssi Ha
COBPEMEHHBIX KBaHTOBOMEXAaHHWYECKHUX NPEACTABICHUAX O CTPOCHHM aroma. XHMHYECKash CBsI3b
OOBSACHSIETCS C TOUKU 3pEHUS YHEPreTHIECKUX H3MEHEHUH Mpu e€ 00pa30BaHWUU U Pa3pyIICHNH, a TAKKe
C TOYKH 3pEHUS] MEXaHU3MOB €€ 00pazoBaHusl. 3ydeHne TUIIOB peakiuii 1omnonHseTcss GOpMUPOBaHUEM
MPECTaBICHUI 00 ANEKTPOXUMHUECKUX MPOIEccax M AIEKTPOIU3e PACIUIAaBOB U PAaCTBOPOB BEIECTB. B
Kypce OpPraHHYeCKON XMMHH TPU PACCMOTPEHHUH PEAKIIMOHHOW CIIOCOOHOCTH COEMWHEHHH YIeIIeTCs
0co00e BHIMAaHKE BOIIPOCaM 00 AIEKTPOHHBIX dPQeKTax, 0 B3AUMHOM BIHSHAW aTOMOB B MOJIEKyJaX U
MEXaHU3MaX peaKkuu.

Ocoboe 3HaueHUe UMEET TO, YTO Ha COJEpKaHHe KYpCOB XUMHUH YTIITyOJIEHHOTO YPOBHS M3yUeHUS
JUTSL KITACCOB OTIpeAeNEHHOro Npoduis (TIIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep IOTIOIHEHUH K
obmiell cucteMe TpPEJIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEXHBIC TpenMerbl. Tak, Hampumep, B
COJIep)KaHUM TIpe/IMETa JJIsl KIIaCCOB XUMHKO-(PU3UUECKOT0 MPOoduils OO0NbIIoe 3HAUeHUEe OyayT MMETh
3JIEMEHTHI y4eOHOTO MaTepuana 1o odmel xumuu. [Ipyn u3ydeHnn npeamera B JaHHOM CIIy4ae akIeHT
OyneT ciemaH Ha OOIIHOCTh METOJIOB ITO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPHI B XWMHH U B (pu3uKe:
aTOMHO-MOJICKYJISIpHAst Teopusi (MOJEKYJsipHass Teopuss B (PH3MKe), 3aKOHBI COXPaHEHHs MAacChl M
SHEPTHH, 3aKOHBI TEPMOJIUHAMUKH, SJIEKTPOIIN3a, IPEACTABIEHUSI O CTPOCHUH BEIIECTB U JIPYTOE.

B 1o xe Bpems B comepKaHMM TpeaMeTa IS KIACCOB XHUMHKO-OMOJOTHYECKOTO MPOQUIIS
OoJbIIMK yIENbHBI Bec OyJIeT HMMETh OpraHuyeckas XuMuUsA. B 3ToM ciydae NpeaoCcTaBiIsIeTCs
BO3MOYKHOCTh ISl OoJjiee OOCTOATENHHOTO PACCMOTPEHHMS XHUMHUYECKOH OpraHu3alui KIETKH Kak
OMOJIOTUYECKOI CUCTEMEBI, B COCTaB KOTOPOH BXOJAT, K IPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTHI, KaK
JUMUABL, OCNKH, YIIeBOIbI, HYKIEWHOBBIE KUCIOTH! U Jipyrue. [Ipu 3ToM 3HaHHS O cocTaBe U CBOWCTBAX
MIPEJICTAaBUTEINEl OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIIECTB CIY>KaT OCHOBOH JUISI N3YYEHHUS CYLUTHOCTH
nporeccoB (OTOCHHTE3A, AbIXaHUs, MUIIEBAPEHUSL.

B muiane ¢opmupoBaHUS OCHOB HAy4HOTO MHPOBO33PEHHS, OCBOCHHS OOLICHAYYHBIX METOJIOB
MO3HAHUSI M OTbBITA MPAKTUYECKOTO TMPUMEHEHHs HAYYHBIX 3HAHWH W3ydeHHe INpeaMmera «XuMUs» Ha
YIIyONEHHOM YPOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3AX C YUCOHBIMH NpeIMETaMH, BXOISIIUMHU B
cocTaB IpeAMETHBIX obnacteil «EcrecTBeHHO-HAaydHBIE MpeaMeTh», «MaremaTtuka U MHPOpMaTHKa» U
«Pycckuii A3bIK U TUTEPATYpay.

[Ipu m3yuennn ydeOHOTO MpeaMmera «XWMHs» Ha yrIIyOJIEHHOM YPOBHE TaKXkKe, KaKk Ha YPOBHE
OCHOBHOTO M cpeaHero oémero oOpasoBaHus (Ha O0a30BOM YpPOBHE), 3ajadell IMEepBOCTEIECHHOM
3HaYMMOCTH SIBJIsIETCS (OPMUPOBAHNE OCHOB HAYKH XMMHUH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPaKTUYECKON JIEATEIIbHOCTH YEJIOBEKA U OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYyJIbTYphI. Pelienue 3Toi
3a1a4u Ha yriiyOIEHHOM YpOBHE U3yUCHHS IpeAMETa MPENoaraeT peaal3annio TAKUX LeleH, Kak:

e (QopMupoBaHHE TPEICTABICHUI: O MaTepHalbHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTSX U

MO3HABAEMOCTH SIBJICHUI MPUPOABI, O MECTE XMMHHM B CHCTEME E€CTECTBEHHBIX HAyK W €€
BeIyleil poiau B 00eCleYeHNH YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA: B PEIICHHUH MpoOiIeM



JKOJIOTHYECKOHN, DHEPreTHIECKONM W THIIeBOM O€30MMacHOCTH, B PAa3BUTHH MEIUIIUHEI,
CO3aHWW HOBBIX MaTE€pPHAJIOB, HOBBIX MCTOYHMKOB DHEPTHHU, B 00ECIIEUCHUH PAIlHOHAIEHOTO
MIPUPOJIONIONB30BaHNSA, B (POPMHPOBAHMU MHUPOBO33PCHHUS M OOIIEH KyJIbTYphl UEIOBEKa, a
TaK¥Ke IKOJIOTHIECKA 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOHON Cpee;
OCBOCHHE CHUCTEMBl 3HAHHUM, JIekKAIIMX B OCHOBE XMMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBl MHUpa: (QYHIAMEHTAIbHBIX TIOHSATHHA, 3aKOHOB W TEOPHH XWUMUH,
COBpPEMEHHBIX TPEJCTABIICHNI O CTPOCHHUH BEIIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, HOHHO-
MOJICKYJISDHOM,  HaaMOJEKYJIIPHOM, O  TEPMOJAMHAMHUYECKMX HM  KUHETHYCCKUX
3aKOHOMEPHOCTAX MPOTEKAaHUS XUMHUECKAX PEAKIIHiA, 0 XUMHUIECKOM PaBHOBECHH, PACTBOPAX
Y TUCIIEPCHBIX CUCTEMax, 00 OOMIMX HAYYHBIX MPUHITUIAX XHMUYECKOTO TTPOU3BOJICTBA;
¢opMupoBanue y 00ydJalommxcs OCO3HAHHOTO IIOHUMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUN JIJIs1 OOBSICHEHUS KIIFOUEBBIX HJIEH U MPOOJIEM COBPEMEHHOW XHMUH, IS
OOBSCHCHHS M TPOTHO3UPOBAHUS SBJICHHIH, WMEIONINX €CTECTBCHHO-HAYYHYIO MPHPOIY;
TPaMOTHOTO PELIeHHS IPOOIIeM, CBA3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS, aHAIIN3a U OLIEHKH C
MO3HILUI HKOJOTHUECKOH OE30MacHOCTH TOCIEACTBUI OBITOBOW M MPOM3BOJCTBEHHON
JCATCIIBHOCTHU 4YCJIOBCKA, CBSI3aHHOW € XMMHYECKHUM IMPOU3BOACTBOM, HCIIOJIb30BAHHUEM U
nepepaboTKOM BEIeCTB;

yriyOieHre NpeCTaBICHUH O HAyYHbIX METOaX TO3HAHUS, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS
YMEHHH OPHEHTUPOBATHCS B MUPE BEIIECTB M OOBICHEHUS XUMHUYECKUX SBICHUN, UMEIOIINX
MECTO B IPUPOJE, B MPAKTUUECKOMN AEATEIbHOCTU U MTOBCEIHEBHOM KU3HMU.

B 1ulaHe peanu3anuu MEPBOOYEPETHBIX BOCIHMTATEILHBIX W Pa3BHBAIOIINX (YHKIMHA IEJTOCTHON
CHCTEMBbI CpeIHEro o0Iero 0Opa3oBaHus MPU U3YyUYCHUH MpeaMeTa « XUMUsI» Ha yriryOI€HHOM ypOBHE
0CO0YI0 aKTyaJIbHOCTh IPUOOPETAIOT TAKUE IIETU U 33]]a4d, KaK:

BOCITUTaHUE YOSKJIEHHOCTH B TO3HABAEMOCTH SIBICHHN MPUPOJBI, YBAKEHHUS K IPOIECCY
TBOpPUYCCTBA B O6J'IaCTI/I TCOPECTUYCCKUX U MPUKITATHBIX I/ICCJ'IC[IOBaHI/Iﬁ B XUMHH, (I)OpMI/IpOBaHI/Ie
MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pasBUTHE MOTHBAIMM K OOYYCHHIO W IIO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCITUTaHHUIO Ha OCHOBE YCBOCHHUS OOIIEUeNIOBEYECKUX [IEHHOCTEH;

pasBUTHE TO3HABATEIbHBIX WHTEPECOB, HHTEIICKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyuaromuxcsi, GOPMHUPOBAHME Y HHUX CO3HATEIBHOTO OTHOIIEHHSI K caMOOOpa3oBaHHIO U
HEMPEePLIBHOMY 00pa30BaHUI0 KaK YCIOBHIO YCIEHIHON MPOpecCHOHANBHOW M OOIIeCTBEHHOM
JIeSITeJIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3[0POBOM
obpase K13HH;

dopMHpOBaHHE YMEHHH W  HaBBIKOB PasyMHOTO  IPHPOAONONB30BaHHS, Pa3BUTHE
JKOJIOTMYECKON KYJIBTYpBI, MPHOOPETEHHE OMbITa OOLIECTBEHHO-TIONE3HOW 3KOIOTMYECKOM
JIeSITeTIbHOCTH.

OOmiee YuCIO YacoB, MPEAYCMOTPEHHBIX JUIS M3YYEHHUs XUMHH Ha YIIyOJICHHOM YPOBHE CpEIHEro
o01ero oopaszoBanus, coctabisieT 204 yacos: B 10 kimacce — 102 vaca (3 yaca B Hezenmo), B 11 kiacce —
102 vaca (3 gaca B HeIeIIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC

OPTAHUYECKAS XUMUS

TeopeTn4yeckue 0CHOBBI OPraHUYeCKOH XHUMMH.

IIpenMer u 3Ha4YeHWE OPraHWYECKOW XWMHH, TPEACTABICHHE O MHOT000pa3sul OpPraHuYIeCKHX
COEIHECHU.

DJIEKTPOHHOE CTPOCHUE aroMa YrIiiepoja: OCHOBHOE M BO30YKIEHHOE COCTOsHUS. BaieHTHbBIC
BO3MOKHOCTH aTOMa yTiiepoaa. XUMHUYecKas CBS3b B OPTaHWYECKUX COCMWHEHISIX. THITbI THOpHIU3aiun
aTOMHBIX opOwuTainei yriaepona. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3HM (OOMEHHBIA M JTOHOPHO-
aKIeNTOPHBIN). THIBI TepeKphIBaHUS ATOMHBIX OpOWTaNiel, 6- W 7-cBsA3u. OAuHapHas, JBOWHAS W
TporHas cBs3b. CIIOCOOBI pa3phiBa CBsI3€il B MOJIEKYJIax opraHMYeckux BemecTB. [loHsTre 0 cBOOOTHOM
paaukane, HykiIeohuie u eKTpodue.

Teopust cTpoeHus opraHudeckux coequHennii A.M. byTnepoBa u coBpeMeHHBbIE NPEeACTaBICHUS O
CTPYKTYpE MOJIEKyJ. 3HadeHHE TEOPUU CTPOCHUS OPraHUYECKUX COeAMHEHHH. MONeKyIsIpHbIe |
CTpyKTypHBIe (QopMmynbl. CTpyKTypHBIE (OPMYIBI pPa3lTUYHBIX BHUIOB: pa3BEPHYyTas, COKpAIIEHHAas,
ckenetHas. M3omepus. Buabl u3oMepuu: CTPYKTypHas, MPOCTPAHCTBCHHAs. DJICKTPOHHBIC 3(P(EKTh B
MOJIEKYJIaX OPraHUYeCKUX COCAMHEHHH (MHAYKTUBHBIA U Me30MepHBIN (D (DEKTHI).

[IpencraBnenne o KIacCUpUKAIMN OpraHUIeCcKHuX BemecTB. [loHsaTHe 0 QyHKIIMOHANBHOM TPYIIIIE.
I'omonorust. T'omonormyeckue psinpl. CUcTeMaTHUecKass HOMEHKJIATypa OpPraHUYECKUX COCAMHEHHIA
(IUPAC) u TpuBHanbHbIe Ha3BaHHS OTACIBHBIX MPEICTABUTEIICH.

OcoOeHHOCTH W KiacCUpUKAIUS OpraHWYecKUX peaknuid. OKHCINTEThHO-BOCCTAHOBUTEIHHBIC
peakLMK B OPraHUuYECKON XUMUU.

OKCIEpUMEHTAILHBIE METOJBl H3YYCHHUS BEIIECTB M HX TMPEBpaICHU: O03HAKOMJICHUE C
o0Opa3laMi OpPraHMYECKUX BEIIECTB M MaTepHalaMd Ha MX OCHOBE, OIIBITBI IO IPEBPAILCHUIO
OpPTaHWYECKUX BEIECTB IMPH HArpeBaHWy (IUTaBlieHWE, OOYTIHWBaHWE W TOPEHHE), KOHCTPYHPOBaHWE
MOJIeNIel MOJIEKYJT OPraHNYECKUX BEIIECTB.

Yraesogopoasl.

Anxanel. ['oMomormveckuid psij  anmkaHoB, oOmast ¢opMylia, HOMEHKJIATypa W H30MEpHS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY AlIKaHOB, SP-rHOpuIM3alKs aTOMHBIX OpOHTaeil
yriepoja, 6-CBs3b. @U3NYECKHE CBONCTBA AJIKAHOB.

XUMHYECKHE CBOWMCTBA QJIKAHOB: PEAKIUU 3aMEUICHUS, HW30MEpHU3allid, JACTUIPUPOBAHUA,
UUKIW3alUY, TUPOIN3a, KpeKuHra, ropeHus. llpencraBieHue o0 MEXaHU3ME pPEaKUUU pPaJUKalIbHOTO
3aMEIICHHUS.

Haxoxnenue B npupoe. CriocoObl MoJIy4eHUs U MPUMEHECHUE aJIKaHOB.

Huknoankauel. OO6mias ¢opmyna, HOMEHKIarypa W uzoMmepus. OcoOEHHOCTH CTpPOEHUS U
XUMHYECKUX CBOWCTB MaibIX (IIUKJIONPOIAH, IMUKIOOyTaH) W OOBIYHBIX (I[MKJIOTICHTaH, ITUKJIOTeKCaH)
UKI0aaKaHoB. CriocoObl NOJIYYCHHS U IPUMEHEHHE [TUKI0aIKAHOB,

Anxensl. ['omonormdeckuii psin ankeHoB, oOmiast (Gopmyrna, HOMEHKIATypa. ODIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP’-rUOpHMAN3alUs aTOMHBIX OpOMTaNell yrieposa, G- U
n-cBsi3u. CTpyKTypHass W TeoMeTpudeckas (Iuc-TpaHc-) uzoMepus. DuU3ndecKkue CBOMCTBA aIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKUMHU MNPUCOCIUHEHUS, 3aMEIIEHUs B O-TOJOXKEHUE NPHU JBOMHON CBS3M,
nonuMepusatuu U okucinenus. [lpaBuno MapkoBHukoBa. KauecTBEHHBIE peaklMy Ha JBOMHYIO CBSI3b.
Croco0b!I TTOTyYEeHHSI U IPUMEHEHUE AJIKCHOB.

Ankannensl. Kiaccudukaius amkaaueHoB (CONMPsDKEHHBIE, W30JIUPOBAHHBIE, KYMYIUPOBAHHbLE).
Oco0EHHOCTH JIJIEKTPOHHOTO CTPOCHUS W XMUMHYECKUX CBOWCTB CONPSDKEHHBIX AWEHOB, 1,2- u 1,4-
npucoenauHenue. llomumepusamus conpsok€HHBIX nueHoB. CrocoObl TMONydeHWs W MPUMEHEHUE
aJTKaTUEHOB.

Anxuabl. ['OMONOTHYECKUH psJ alKWHOB, o0mas QopMmyia, HOMEHKIATypa H HW30MepHs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJIKUHOB, SP-THOPUAM3AIINS aTOMHBIX OpOuTanen
yriiepona. DOuU3NYECKHE CBOWCTBA QJIKHHOB. XWMHUYECKHE CBOWCTBA: pEAKIMH TIPUCOCAMHCHUS,
IAMEpU3allid W TPUMEPHU3AINH, OKUCICHHUS. KuCIOTHBIE CBOWCTBAa AJIKWHOB, MMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KaueCTBEHHBIE peaknuyd Ha TPOHHYIO CBsi3b. CIOCOOBI TOMYYCHUsS] M TIPUMCHCHHC
AJIKWHOB.



ApomaTtudeckue yrieBofoponbl (apensl). ['omonormdueckuit psim apeHoB, oOmas Qopmya,
HOMEHKIJIaTypa H HW30MepHus. OIEKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbI OeH30a.
OdusnyecKre CBOWCTBA apEHOB. XMUMHUYECKHE CBOWCTBA OSH301a U €T0 TOMOJIOTOB: PEaKIH 3aMeIleHHs B
OCH30JILHOM KOJbLIE W YTJIEBOJOPOAHOM paAHKaje, PeaKUUd NPUCOSAWHEHHS, OKHCICHHE TOMOJIOTOB
Oenszomna. IlpencraBineHne 00 OpHWEHTHPYIOIIEM JEHCTBHUH 3aMecTUTENed B OEH30JIbHOM KOJbIE Ha
MpUMepe ANKWIFHBIX PaInKajoB, KapOOKCIIBFHOW, THAPOKCHIBLHOW, aMUHO- W HUTPOTPYIIHI, aTOMOB
ranoreHoB. OCOOCHHOCTH XHMMHYECKHX CBOWUCTB cTHupoia. llomumepusanus ctupona. CrocoObl
MOJTyYEHUS ¥ TPIMEHEHNE apOMAaTHIECKHIX YTIIEBOAOPOIOB.

IIpuponnsnii ra3. [lonytasle HedTsaHbIe Ta3bl. Hed1h 1 €€ mponcxoxnenue. Kamennslil yroms u
npoayKTel ero nepepabotku. CrmocoObl mepepaboTku He()TH: NEPeroHKa, KPEKUHT (TepMHYECKHH,
KaTanuTudeckuit), pudopmunr, nuponu3. I[lpoaykTsl mnepepaboTkum HedpTH, HUX MNPUMEHEHUE B
MPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKIY Pa3IMUHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DJEeKTPOHHOE CTPOCHUE TAIOTEHIPOU3BOIHBIX YITIEBOJOPOAOB. Peakunu 3aMelieHus rajioreHa Ha
THUAPOKCOTPYTITY, HHUTPOTPYIITY, HHAHOTPYIIY, aMHHOTPYyITy. JleiicTBHe Ha TalOTeHIpPON3BOIHBIC
BOJIHOTO W CHHPTOBOTO pacTBopa ménoun. B3ammojeiicTBre qUraaoreHaaIKkaHOB ¢ MarHUEM M IIMHKOM.
[ToHsTHE 0 METANTIOOPTaHUUECKUX COSAMHEHUSX. VCcroap30BaHNe TalOTeHIIPON3BOIHBIX YTIICBOAOPOIOB
B OBITY, TEXHUKE U TIPH CHHTE3€ OPTaHUYECKIX BEIIIECTB.

DKCTepUMeHTaIbHbIE METOJIbl W3YYEHHs BEIIeCTB M WX NPEBpaIleHUH: H3ydeHHe (U3NIECKUX
CBOWCTB YTJIEBOJIOPOOB (PACTBOPUMOCTE), KAYECTBEHHBIX PEAKIIUN YTIEBOIOPOJOB PA3IMUYHBIX KIACCOB
(oOeciiBeunBanue OpPOMHOW WJIM HMOJHOW BOJBI, pacTBOpa IEpPMaHraHaTa Kajus, B3aUMOJCHCTBUE
alleTHJICHA ¢ aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHApY)KCHHE yriiepoaa U
BOJIOPOJia B OPTaHMYECKHUX BEIIECTBAX, MONYUYeHHUE HTUIIEHA M U3y4YEHHE €ro CBOICTB, O3HAaKOMJIEHUE C
koyuteknusiMu «HedTs» u «Yrompy, ¢ obpa3liaMu I1acTMace, KayudyKOB M PE3WHBI, MOJCTUPOBAaHUE
MOJIEKYJI YTIEBOJOPOIOB U TaJOTEHITPOU3BOTHBIX YTIIEBOIOPOIOB.

Kuciopoacoaepaxaniue oprannyeckKue coeTuHEHN .

IIpenenbHble omgHOaTOMHBIE CMPTHL. CTpoeHHME MOJEKYyJ (Ha MpUMEpe MeTaHojla M 3TaHOoIa).
I'omosornyeckuii psa, oOmas Gopmyliia, U30MEpHUs, HOMEHKIAaTypa W Kiaccudukaius. dusnyeckue
CBOICTBa TMpENEeNbHBIX OJHOATOMHBIX CIIUPTOB. BOMOpOIHBIE CBS3M MEXIY MOJEKYJIaMH CIHPTOB.
XUMHUYECKUE CBOWMCTBA: pEaKUMU 3aMEIIEHMs, JeTHpaTallii, OKHUCJIEHUS, B3aUMOJICEHCTBUE C
OpPraHUYECKUMH M HEOPraHWYECKUMH KHcloTamH. KadecTBeHHasi peakius Ha OJHOATOMHBIE CIHUPTHI.
JeiictBre 3TaHONa W MeETaHOJA Ha oOpraHu3M uYenoBeka. CrocoObl TMONydYeHWs W TMPUMEHEHHE
OJTHOATOMHBIX CIIUPTOB.

[Tpocteie a3¢upbl, HOMEHKIAaTypa U n3oMepusi. OCOOEHHOCTH PU3MYECKHX U XUMUUECKUX CBOHCTB.

MHoroatoMHble CIUPTHI — ATHIEHTINKONL W TinlepuH. Ou3nueckue M XUMHYECKHE CBOWCTBA!
peaKiuu 3aMeIleHus, B3aUMOJICHCTBHE C OpPraHMYECKUMH ¥ HEOPTraHMYECKUMHU KHUCIOTAMH,
KadecTBEHHAsT peakius Ha MHOTOaTOMHble coupThl. [IpeicraBieHne o MexXaHU3ME peakiuii
HyKJeohuIbHOrO 3aMenieHus. JeiictBue Ha opranm3M 4enoBeka. CrocoObl MOMYYEeHUSI U MIPUMEHEHHUE
MHOTOaTOMHBIX CITHPTOB.

O®cnon. CTpoeHHE MOJEKYNbl, B3aWUMHOE BIIMSHHE TUAPOKCOTPYINIBI W OCH30JILHOTO Sifpa.
Ousnueckre cBoiictBa Genona. OcCOOEHHOCTH XUMHUYECKUX CBOWCTB (eHona. KauecTBeHHbIE peakiuy Ha
¢enon. Tokcnunocts (enona. CrnocoObl monmydeHus: u npuMeHenue (exona. denondopmansaeruiHas
cMoJa.

KapOonusbHbIe COCAMHEHHS — albJIETUABl U KETOHBL. DJIEKTPOHHOE CTPOCHUE KapOOHHIBHOIM
rpynmsl. ['omonorudeckue psiibl ajablIeruaoB U KETOHOB, oOmiast GopMyia, n30MepHs U HOMEHKIATypa.
dusnyecKkre CBOMCTBA alibJErH0B U KETOHOB. XHMHUYECKHE CBOWCTBA aJIbACTHIOB M KETOHOB: PEAKLIUU
npucoeauHenust. OKUCIICHUE albJIeTHI0B, KAYeCTBEHHbBIC PEaklui Ha ajbJeruabl. CriocoObl OTy4YeHUs!
Y MIPIMEHEHHE aIbJICTH/IOB U KETOHOB.

OnHOOCHOBHBIE —TIpefesibHble  KapOOHOBBIE KHUCHOTBL. (OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M30Mepusi 1 HoMeHKiatypa. dusnveckne CBOWCTBA OJHOOCHOBHBIX TPEIEITBHBIX
KapOOHOBBIX KHCIIOT. BoIOpOJHBIE CBS3M MEXIY MOJEKYJIaMd KapOOHOBBIX KHUCIOT. XUMHYECKHUE
CBOWCTBA: KHCJOTHBIE CBOWMCTBAa, peakuus 3TepUPHUKAIMM, PEaKUUd C YYacTHEM YIJIEBOJOPOAHOTO
panukana. OcoOEHHOCTH CBOMCTB MypaBbMHOM KHUCIOTHIL. IIoHSATHE O IPOM3BOAHBIX KAPOOHOBBIX KUCIIOT
— cnoxHBIX 3(dupax. MHoOrooopasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEINpPEICIbHBIX HU
apOMaTHYECKUX KApOOHOBBIX KHCJIOT, JUKAapOOHOBBIX KHCIOT, THUIPOKCUKAPOOHOBBIX KHUCIIOT.



IIpencraBuTeny BhICHINX KapOOHOBBIX KHCJIOT: CTEapHHOBAs, MAJIbMHUTHHOBAS, OJIEMHOBAA, JUHO/IE8AS,
JuHoAeH08as KAcIoThl. CrocoOb!l TTOy4YeHHs U IPUMEHEeHne KapOOHOBBIX KHUCIIOT.

Crnoxsble 3¢upel. ['oMonmormueckuii psin, obmas ¢opmyia, W30Mepus U HOMEHKJIATypa.
Odusnyueckre 1 XUMHIECKHE CBOMCTBA: TUAPOIN3 B KUCIION U IIETOYHOH cperie.

JKupswi. CtpoeHune, Gpu3ndecKkne 1 XUMUYIECKIE CBOMCTBA JKHPOB: THAPOIHN3 B KUCION M IIETOYHOM
cpene. OCOOEHHOCTH CBOWCTB >KHPOB, COAEPIKAIINX OCTATKH HEIPENENbHBIX KXUPHBIX KUCIOT. JKUpHI B
MIPUPO/IE.

MBpI14 Kak oM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIee ICHCTBHE.

Oo6mas xapakrepucTtuka yriaeBonoB. Kimaccudukaius yriaeBogoB (MOHO-, M- U MOJHMCAXapHIBI).
MoHocaxapusl: TIIIOK03a, (PyKTO3a, Tanakro3a, pubo3a, ne3okcupubo3a. Dusmyeckue cBoiicTBa U
HaxoxkaeHue B mpupoge. PorocuHTe3. XHMMHUUECKHE CBOWCTBA TJIOKO3BI: PEAKLUUH C ydacTHEM
CITUPTOBBIX W ANBIACTUAHON TPYII, CHUPTOBOE W MOJIOYHOKHCIIOe OpoxkeHue. [IpuMeHeHne TioKo36l, e
3HaueHHE B JKU3HENEATEIBbHOCTM oOpraHum3Ma. Jlucaxapuapl: caxapo3a, MajlbTo3a M JIAKTO3a.
BoccranaBnuBaromue 1 HeBOCCTaHABIUBAMOLIME nucaxapuabl. ['uaponus aucaxapunos. HaxoxaeHnue B
npupojie U npuMeHeHue. [lomrcaxapuapl: KpaxMai, TIIHKOTeH U Ieurono3a. CTpoeHne MaKpOMOJIEKyI
Kpaxmaja, TJINKOTeHa W IIeJUTFoNIo3bl. DU3NYecKre CBOWCTBAa Kpaxmaja W IEJUTIONO03bl. XUMHUYECKUE
CBOICTBa Kpaxmaja: THAPOIU3, KaUeCTBEHHAs peaklusl ¢ HOJA0M. XHMMHUYECKHE CBOMCTBA LIETIONIO03bI:
TUAPOIU3, TIOTy4YeHre d(UPOB HEeIUTI0N036l. [[oHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBINA
MIENK).

DKcIepuMEeHTaNbHBIE METO/IbI U3yUSHHS BEIIECTB U MX MPEBPAIICHHIA: PACTBOPHUMOCTD Pa3IHYHBIX
CIIUPTOB B BOJIE, B3aMMOJEHCTBHE ITaHONA C HATPHEM, OKUCIIEHHWE 3TUJIOBOTO CIHPTa B albJETH] Ha
pacKa€éHHOW MEIHON MPOBOJIOKE, OKHCJICHHWE DJTUJIOBOTO CIHPTA AWXPOMATOM Kamus (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUANIOB), KAUeCTBCHHBIE PEAKUUM Ha albIerHIbl (C  THAPOKCHAOM
muammuHcepeOpa(l) u  ruppokcumom Mmemu(ll)), peakums riamuepuHa ¢ rugpokcuaom  memu(ll),
XUMHYECKAE CBOWCTBA pAcTBOpa YKCYCHOH KHCJIOTBHI, B3aUMOJEHCTBHE pacTBOpa TIIFOKO3BI C
ruapokcunom Meau(ll), B3amMopeiicTBre Kpaxmalia ¢ MOJOM, PEIIeHHe IKCIEPUMEHTAIBHBIX 3a7a9 110
teMaM «CriupThl U peHonsn, «KapdoHoBble KUCTOTHL. ClOKHBIE DUPBD».

A3oTcoep:kalime opraHnyeckne coeTuHeHusl.

AMUHBI — OpTraHWYecKHe NPOM3BOIHBIE amMmuaka. Kiaccubukanus amMHHOB: anu(aTHYecKue u
apoMaTH4ecKue; MePBUYHbIC, BTOPHYHBIE U TpeTH4yHble. CTpoeHHe MOJIEKYI, 00mast GopMyma, H30MepHs,
HOMEHKJIaTypa U (U3UYECKHE CBOMCTBA. XMMHUECKOE CBOHCTBA alu(aTUYeCKHMX aMHHOB: OCHOBHBIC
CBOICTBa, AaIKUIUPOBaHWE, B3aUMOJICHCTBHE NEPBUYHBIX AMHUHOB C a30THCTOM kucioroir. Comm
ANTKUIAMMOHHS.

AHWIMH — TpeICTaBUTENlb aMUHOB apomarudeckoro psga. CrtpoeHue aHwiuHa. BzaumHoe
BIUSHUE TPYIl aTOMOB B MoJiekyjle aHminuHa. OCOOEHHOCTH XHMHYECKHUX CBOWCTB aHWIHMHA.
KauectBennple peaknmu Ha aHwinH. CrIOCOOBI TIONY4YEHHs] W NPUMEHEHHE ann(aTUIeCKUX aMHHOB.
[Mony4yeHnue aHWIMHA W3 HUTPOOEH30JIA.

AmuHOKuCIOTE. HomeHnkmatypa u uzomepusi. OTHeNbHBIE TPEACTABUTENH 0-aMHHOKHCIIOT:
TIANWH, anaduH. Du3uveckne CBOWCTBA aMHUHOKHCIOT. XWMHYECKHE CBOWCTBA aMUHOKHCIIOT Kak
aM(pOTEPHBIX OPraHUYECKUX COCAMHEHHMH, peakiys MOJUKOHACH AN, 00pa3oBaHue MENTHUIHOW CBS3H.
buonornyeckoe 3HaueHIE aMHHOKHUCITOT. CHHTE3 ¥ TUAPOIN3 TIEITHIOB.

Benku kak mpupoansie nonuMepsbl. llepBuuHas, BTOpHYHAas W TPETHYHAs CTPyKTypa OEJKOB.
XUMHYECKHE CBOUCTBA OEIIKOB: THAPOJIN3, ICHATYpalusl, KaueCTBEHHbIE PEaKIUU Ha OENKH.

DKcrepuMeHTANbHBIE METOJ/bI M3YYCHHUsS! BEIIECTB M HMX TPEBpaIleHUil: pacTBOpeHHe OElKOB B
BOJIe, IeHaTypanus OeNKOB IPU HarpeBaHUH, LIBETHBIE PEAKLUH Ha OCJIKH, pelICHHE SKCTIEPUMEHTAIbHBIX
3aJad MO TeMaM «A30TcolepiKallde OpraHuvecKkue coeluHeHus» u «PacmozHaBaHHME OPraHMYECKHX
COEIMHEHMID.

BbicokoMoJieKyIIpHBIE COeTUHEHNS.

OcCHOBHBIE TIOHSTHA XUMHUH BBICOKOMOJICKYJSIPHBIX ~ COEIMHEHUH: MOHOMEp, MOJHUMED,
CTPYKTYpHOE 3BEHO, CTEINEHb MOJIMMEPHU3AINH, CpenHsAs MoJeKyisapHas macca. OCHOBHBIE METOIBI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIMHEHNH — TIOJIMMEPHU3AIIHS U TTOJTUKOH ICHCAIIHS.

[Homumepuble wmartepuansl. IlmacTtmaccsl (HONMMATHIICH, TMOJUIPONWIEH, MOJMMBUHHIXIIOPH,
MOJIMCTUPOJI, TNOJMMETHIMETAKPHUIIAT, MOJUKapOOHAThl, IMOJUATWICHTepedTanar). YTuiuzauus |
nepepadoTKa ITacTHKA.



OnacToMepbl: HaTypallbHbIM KaydyK, CHHTETHYECKUEe Kayyykd (OyTaJueHOBBIH, XJIOPOIIPEHOBBIMH,
M30IIPEHOBBIN) M CHIIMKOHEI. Pe3nHa.

BonokHa: HaTypasnbHbIe (XJIOMOK, HIePCTh, MENK), HCKyCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KalpoH H JIaBCaH).

[lomumeps! crenuaabHOTO HasHaueHHs (TedUIOH, KeBJap, 3JIEKTPOIIPOBOJSIINE IOJIMMEDSI,
OmopaziaracMbIe TTOJIMEDHI).

OKCTepUMEHTaIbHbBIE METOABl H3YYEHHUs BEIIECTB M HUX MPEBpalllEHUI: O3HAaKOMJIEHHE C
o0pa3uamMy  NPUPOAHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH, IUIACTMAcC, KaydyKoB, pELICHUE
IKCIEPUMEHTATIBHBIX 33/1a4 110 TeMe «Pacro3HaBaHMe IJIaCTMAcC U BOJIOKOH».

PacuérHsble 3anaun.

Haxoxxnenne MoJnekyssipHOH (OpMyJbl OPTaHHYECKOTO COEJMHEHHUsS] 0 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOASIINX B €70 COCTAB, HAXOXKJICHUE MOJIEKYISIPHON (POPMYJIBI OPIraHUUECKOTO COCTUHEHUS
mo Macce (00BEMY) TPOAYKTOB CropaHuisi, MO KOJIMYECTBY BelIecTBa (Macce, 00bEMY) HPOAYKTOB
PeaKIMy W/WITN UCXOAHBIX BEIIECTB, yCTAHOBICHUE CTPYKTYPHOH (POpMyYIIBI OPraHMYECcKOro BEIeCTBa Ha
OCHOBE €ro XMMHYECKHUX CBOWCTB WJIM CIIOCOOOB IOJY4YEHHS, ONpEAENCHHE IOJIM BBIXOAA MPOIYKTa
PeaKnuu OT TEOPETUIECKH BO3MOKHOTO.

MexnpeIMETHBIE CBSI3H.

Peanuzanus MeXNOpeAMETHBIX CBsI3ed NOpU HM3y4YeHHH opraHudecko xumuu B 10 kjacce
OCYILECTBIISIETCSL YEepe3 HCIOJIb30BAHME KaK OOLIMX ECTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M IOHSTHH,
MIPUHATHIX B OTAENBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmye ecTecTBEHHO-HAy4YHbIE TOHSTHA: SIBICHHE, HAYYHBIH (aKT, TMIOTE3a, TEOpus, 3aKOH,
aHaJn3, CUHTE3, Knaccu(uKalus, HabIroIeHIe, U3MEPEHUE, SKCIIEPUMEHT, MOJIeIb, MOJCIINPOBAHUE.

®usuka: MaTepus, aTOM, 3JIEKTPOH, NPOTOH, HEWTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBEHSD,
BEIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3NUECKUE BETMYUHBI, AMHUIIBI H3MEPCHUS,
CKOpOCTb, PHEPTUS, Macca.

buonorus: kietka, opraHu3M, OJKocucTeMa, Owocdepa, MeTabOIM3M, HACIEICTBEHHOCTH,
aBTOTPOQHBIN U TeTepOoTpOdHBIA THIT MUTaHUs, OpoXKeHHEe, POTOCHHTE3, AbIXaHHUE, OCNKH, YTIIEBOIHI,
JKUPBI, HYKJIEWHOBBIE KUCIIOTHI, ()EPMEHTHL.

I'eorpadusi: mone3Hsle HCKONaEMBbI€, TOIIHBO.

TexHomorus: NHIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOIO THTAaHUS, MOIOIIME CPEACTBa,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETUYECKHX BOJOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTn4ecKkue 0CHOBbI XUMHHU.

AtoM. CocTaB aTOMHBIX sfep. XuUMHYecKUl 3neMeHT. M3orombl. CTpoeHHE 3IIEKTPOHHBIX
000JI04eK aTOMOB, KBAaHTOBBIE YHCIIAa. DHEPreTHUECKHE YPOBHUM M MOAYPOBHH. ATOMHBIE OpOHMTAIH.
Knaccugpukanuss XuMHYeCKUX 3JIeMEHTOB (S-, pP-, d-, f-ajgementsi). Pacmpenenenue 37€KTPOHOB I10
ATOMHBIM OpOUTANISIM. DNEKTPOHHbIE KOHQUTypallMd aTOMOB 3JIEMEHTOB IIEPBOr0—4eTBEPTOrO MEPHOAOB
B OCHOBHOM ¥  BO30YXIEHHOM  COCTOSHHM,  DJICKTPOHHBIE  KOH(QUTYypalud  HOHOB.
DIIEKTPOOTPHUIIATEIIHBHOCTb.

Ilepunonnueckuii 3akoH u llepuoguueckas cucrtema XxuMHUeckux anemeHToB /.M. Menneneena.
CBs3p nepruoanyeckoro 3akoHa U [leprognueckoil cHCTEMBI XMMHUYECKHX 3JEMEHTOB C COBPEMEHHOMN
TEOpUEeH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHUYECKHX OJIIEMEHTOB U
00pa3yeMbIX UMH MPOCTBIX M CIOXHBIX BEIIECTB IO TPyNIIaM W MeproAaM. 3HAYCHHE MEePHOIAINYECKOTO
3akoHa J[.1. Menneneena.

XuMuyeckass CBA3b. BHIBl XMMHUYECKOHW CBsI3U: KOBAJEHTHAs, HWOHHAs, MeETaJIIMYecKas.
Mexanu3mbl 00pa3oBaHus KOBAJICHTHOW CBSI3M: OOMEHHBIH U JIOHOPHO-aKIENTOPHBIH. DHEpPIus U JIJIHHA
cBa3u. llodsipHOCTB, HampaBIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOW cCBsA3u. KpaTHble cBs3M.
Bonopoanas cBs3p. MexMoIeKyIsapHbIE B3aUMOJEHCTBHS.

BaneHTHOCTh 1 BaJIeHTHBIE BOZMOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C HX
TEOMETPHUYECKUM CTPOEHHUEM (Ha TIPUMEPE COSTMHEHUI 3JIEMEHTOB BTOPOTO MEPHO/IA).



IIpencraBierne O  KOMIUIEKCHBIX  coefuHeHMsX. CocTaB ~ KOMIDIEKCHOTO — HMOHa!
KOMIUIEKCOOOpa3oBaTenb,  JIMTAHABL. ~ 3HA4Y€HHWE  KOMIUIEKCHBIX  coeamHeHuil.  [lomstme o
KOOPAWHAIMOHHOW XUMHUH.

BemiectBa MONEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTpPOCHUS. THUIBl KPUCTAUIMYECKHX PEIIETOK
(CTpYKTYp) ¥ CBOWICTBA BEIIIECTB.

IlonsiTme o mucmepcHBIX cucreMax. MctmHHBIE pacTBOpHl. llpeacraBieHre O KOJUIOMIHBIX
pactBopax. CrmocoObl BBIpaKeHUS] KOHIIEHTPAIM PAacTBOPOB: MaccoBasi JOJS BEIIECTBA B PacTBOPE,
MOJISIpHAasE ~ KOHIIEHTpamus. HachllleHHble ¥  HEHACHIIEHHBIE  PAacTBOPHI,  PaCTBOPUMOCTE.
Kpucramnoruaparsi.

Knaccudukanms u HOMEHKIIaTypa HEOPTaHMUECKUX BEIIECTB. TprUBHAIbHBIC HA3BaHUS OTIEIBHBIX
npeAcTaBUTeNeH HEOPraHNIEeCKUX BEIIECTB.

Kiaccudukanus XuUMHYECKHMX pEaKIuii B HEOPraHWYECKONH M OpPraHMYEeCKOW XHMHH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUs U MPEBPALICHUS SHEPIHH MPU XUMHUSCKUX PEaKIHIX.
TenmnoBbie 3QPEKTh XUMUYECKUX peakuuil. TepMoXxuMuuecKkue ypaBHEHHUSI.

CKOpOCTh XMMHUYECKOH peakiuu, €€ 3aBUCUMOCTh OT Pa3NIWYHBIX (DaKTOpoB. ['OMOTeHHBIE WU
reTeporeHHble peakuuu. Karamus u karaau3aTopsl.

OOpatumble W HeoOpaTHMbIE peakIud. XUMHYECKoe paBHoBecue. KOHCTaHTa XHMHYECKOTO
paBHOBecHs. PaKTOPHI, BIUAIONINE HA TOJIOKEHHE XUMUIECKOTO PAaBHOBECHS: TEMIIEPaTypa, JaBICHNE U
KOHLICHTpAallMH BEIIECTB, YYacTBYIOIMX B peakuuu. [lpunnun Jle laTense.

Onekrponutudeckas auccouuanus. CuibHbIe W cia0ble 3IIEKTpONUThl. CTerneHb AUCCOIUAINU.
Cpena BOJHBIX pPAacTBOPOB: KHUCJOTHAs, HEWUTpaibHas, IIenoyHas. Bomopoanbiii mokasatens (pH)
pactBopa. ['maponms coneii. Peakiim norHOTO OOMEHA.

OKHCIUTETFHO-BOCCTAHOBUTENbHBIE — peakiuu.  CrerneHb — okucieHus.  OKucIuTenh |
BOCCTaHOBUTENb. [Ipomecchl OKWCIIEHMsI W BOCCTAHOBJICHHMA. BakHeWlne OKHCIMTENW |
BOCCTaHOBUTENN. MeTOI 3NIEKTPOHHOTO OallaHca. DIEKTPOIN3 PACTBOPOB U PACIUIABOB BEIIECTB.

DKCTepUMeHTaIbHBIE METOABl M3yUeHHUsS BEIIECTB M WX IPEBpAIICHUI: pa3llo’KeHUE TEePOKCHIA
BOJIOPOJAa B MPUCYTCTBHM KaTallM3aToOpa, MOJENU KPUCTAJUIMYECKHUX PEUIETOK, MPOBEIEHHE Peakluii
WOHHOTO OOMEHa, ONpeAeJICHHUE Cpellbl PacTBOPOB C TIOMOIIbIO HMHAMKATOPOB, W3yUYCHUE BIUSHUS
pa3IuYHBIX PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUHU U MOJIOKEHNE XUMUIECKOTO PABHOBECHSL.

Heopranuyeckasi XumMusi.

[Tonoxxenue HemeTtaiuioB B [lepuoanueckoi cucreme xumuueckux anemeHToB .M. Menaeneesa u
OCOOCHHOCTH CTPOCHHUS MX aToMOB. Du3ndecKkre CBOWCTBA HEMETAIIOB. AIIOTPONHS HEMETAJUIOB (Ha
puMepe KUCIopoia, cepsl, pochopa u yrireposa).

Bomopon. Ilonyuyenue, ¢usnveckne W XHMHYECKHME CBOMCTBA: peaklMd C MeTaulaMH H
HEMETaJUIaMH, BOCCTAHOBUTENbHBIE CBONCTBA. [ miyipu/bl. TOTUIMBHEIE 3JIEMEHTHI.

I'anorensl. HaxoxaeHne B mpupojie, croco0bl MoaydeHus, GU3nIecKiue 1 XUMUIEeCKHe CBOMCTBA.
IanoreHoBomopozbl. BakHelIre KHCIOPOJCOJEpIKAIIUE COCAUHECHUs TrayioreHoB. JlabopaTopHbie u
MPOMBIIIJIEHHBIE CITOCOOBI OTYYEHUS TAIOTEHOB. [I[pHMeHeHre TAIOTEHOB ¥ X COSAMHEHHH.

Kucnopon, o30H. JlaboparopHble © TPOMBINUICEHHBIE CIIOCOOBI TOJNYYEHHS KHCIIOpPOJA.
Ouznueckre ¥ XUMUIECKHE CBOMCTBA M MPUMEHEHUE KUCIOpoia v 030Ha. OKCHIIBI ¥ TEPOKCHIBL.

Cepa. Haxoxnmenue B mpupoje, CrocoObl MONydeHHs, (U3NUSCKHE W XHUMHYECKHE CBOMCTBA.
CepoBogopon, cynbduabl. Oxcup cepbi(1V), okcun ceppi(VI). CepHucras u cepHasi KUCIOTHI U MX COJIH.
OcoOeHHOCTH CBOMCTB cepHOl KUCIOTHI. [IpuMeHeHune cepbl 1 e€ CoeAMHEHHH.

A3zor. Haxoxxnenwe B mpupoze, CIOCOOBI MONydYeHHs, (PU3MUecKne W XHUMHYECKHE CBOWCTBA.
Ammuak, HUTpuAbl. OKeuapl a3ora. A30THCTas M a30THasl KUCIOTHL U UX coiid. OcoOEHHOCTH CBOICTB
a30THOM KUCIJIOTHL. [IpuMeneHne a30Ta 1 ero coeqUHEHU. A30THBIE YA0OpEeHUSI.

®dochop. Haxoxkaenue B mpupojie, CrocoObl MoyyueHus, GU3NYSCKUE U XUMHUYECKHE CBOWCTBA.
®dochuas u pochun. Oxcunbl pocdopa, pochopnas kuciora u e€ conu. [Ipumenenne dochopa u ero
coeauneHnii. PochopHbie yroOpeHus.

Yrnepon, HaxoxeHHe B MpHUpojie. AIUIOTporHble Mojudukanun. duszndeckue U XUMHUYECKUE
CBOMCTBA MPOCTHIX BeIecTB, o0pa3oBaHHbIX yriaepomom. Oxcua yriepona(ll), okcua yrimepoma(lV),
yroJibHasi KHCJIOTa U €€ coyii. AKTHBUPOBAHHBINA yrojb, aacopouus. Dymnnepensl, rpadeH, yriepoaHble
HaHOTPYOKH. [[puMeHeHne MpoCThIX BEIIECTB, 00Opa30BaHHBIX YIIIEPOAOM, U €T0 COSIUHEHUH.



Kpemuuii. HaxoxaeHue B nIpupoje, CrocoObl MoaydYeHus, GU3NYSCKUe U XUMHYECKHE CBOMCTBA.
Oxkcun kpemums(lV), kpeMHHeBass KHCIIOTa, CHIMKATHL. [IprMeHEHHEe KpPEMHHUS M €ro COSAMHCHHI.
Crexi10, ero nory4eHue, BUIbI CTEKIIA.

[omoxxenne wmetauioB B Ilepuoamueckoil cucTeMe XUMUYECKHX diieMeHTOB. (OcoOeHHOCTH
CTPOCHHS DJJICKTPOHHBIX OOO0JIOYEK aToMOB MeTauioB. OOmme Qu3ndeckne CBOMCTBA METaJIOB.
IIpumenenre MeTauioB B ObITy U TexHHKe. CIIIaBbI METAILIOB.

DNEKTPOXUMUYCCKUI Psii HanpsoKeHWd MetawioB. OOmue CrocoObl TMOMYyYSHHUsS METaJUIoB:
THAPOMETAILTYPTHS, TUPOMETAILTYPIHsl, dneKTpoMeTautyprus. [lorarue o koppo3un MetaiioB. Crioco0s!
3aIIUTHI OT KOPPO3HH.

O061mmas xapaktepuctika MetauioB |A-rpymmsr [leproauueckoit CHCTEMBI XUMUYECKHUX 3JICMEHTOB.
Harpwuii u kanuit: noiaydyeHue, GU3NICCKUE U XUMHUUSCKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U
UX COCIUHEHUI.

O6Omas xapakrepuctuka MetawioB |lIA-rpynmer  Ilepuogudeckoil  CHUCTEMbl  XUMHUYECKHX
3JIEMEHTOB. MarHuii W KaJblUi: TONydYeHHWe, (DU3MYECKUE W XHMMHUYECCKHE CBONCTBA, NMPUMCHCHUC
MIPOCTHIX BEIIECTB M UX coenuHeHHH. JKECTKOCT BOJIBI U CIIOCOOBI € YCTpaHeHHs.

ANoMUHMIA: TToNydeHue, (U3NYeCKie U XUMHUIECKHE CBOWCTBA, IPUMEHEHHUE IIPOCTOTO BEIIECTBA
U €ro coenuHeHH. AMQOTEpHBbIC CBOWCTBA OKCHIA U THUIAPOKCUAA ATIOMHHHUS, THAPOKCOKOMILICKCHI
ATFOMUHUSL.

OO0mas xapakTeprucTuka MetauioB moOouHbx moarpynn (b-rpymm) I[lepumoamueckoit crucTemsl
XUMHNYCCKHUX DJIEMECHTOB.

Odusznueckrue W XUMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCHIBI U THUIPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI1). XpomaTs! n AUXpOMAaTHI, KX OKHCIUTENbHBIE CBOMCTBA. [lomyueHue u
MPUMEHEHHUE XpoMma.

DuU3NYECKUE U XMMHUYECKHE CBOWCTBAa MapraHlla U €ro CoelWHEeHui. BaxkuHelmue coeluHEHUs
maprauna(ll), mapraamna(lV), mapraana(VI1) u mapranna(Vll). Ilepmanranat xamusi, ero OKHCIUTENHHBIC
CBOMCTBA.

dusnueckre ¥ XMMHYECKHE CBOMCTBA jkelle3a M ero coeauHeHu. OKCUIbI, TUAPOKCUIBI U COIH
skenesza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHue Kene3a U ero CIjiaBoB.

®dusnveckrie 1 XMMUYECKHE CBOMCTBA Men B e€ coequHeHui. [lonyyeHre n npuMeHeHne MeIu U
€€ COeJIMHEeHU.

Hunuk: nonydyenue, QU3MUSCKUE W XUMHUECKHUE CBOHCTBA. AMQOTEpHBIC CBOWCTBA OKCHUIA U
TUAPOKCHJIA IIMHKA, THIPOKCOKOMILIEKCH TWHKA. [[puMeHeHne IIMHKa 1 ero COeMHEHUH.

OKCTepUMeHTaIbHbIE METOJbl HM3YYCHHS BEIISCTB M WX MPEBPAlICHU: H3yYeHHE OO0pasloB
HEMETAJIIOB, TOPEHHE cepbl, pochopa, xeie3a, MarHus B KUCIOPOJIe, U3yUeHUE KOJUICKIUN « MeTalibl U
CIUTaBB», B3aMMOJCUCTBUE INEIOYHBIX W IIETOYHO3EMEIbHBIX METa/NIOB C BOJOH (BO3MOXKHO
WCTIONIb30BaHME BHIEOMATEPHAJIOB), B3aUMO/ICHCTBHUE IIMHKA U JKEJIe3a C pACTBOPAMH KHUCIIOT H IIEI0YEH,
KaUCCTBCHHBIC pPCAaKIMM Ha HEOPraHMYCCKHC aHWOHBLI, KAaTHMOH BOJOpOAa MW KaTUOHLBI METAJLIIOB,
B3aPIMOIIeI71CTBPIe TUAPOKCHUIOB allOMHUHHUA W IUHKAa C paCTBOpaMH KHUCIOT U menoqeﬁ, peIICHUuC
SKCIIEPUMEHTAIBHBIX 3a1ad 1o TemaM «['amorensr», «Cepa u e€ coeamHEeHU», «A30T U (pochop u ux
COeIMHEHM, « MeTaJuIbl IIaBHBIX MOATPYHID», «MeTaruibl MOOOYHBIX MOATPYTII».

XuMuS 4 )KU3Hb.

Ponp xuMuu B 0OecriedyeHnn yCTORYMBOTO Pa3BUTH YenoBedecTBa. [loHATHE O HAYYHBIX METOAAX
MO3HAHHUS U METOJOJOTHHM HAyYHOTO HCCienoBanus. HaydyHple TMPUHIUIBI OPTaHU3AIUHd XUMHUYECKOTO
MPOU3BOACTBA. [IpOMBIIIIJICHHBIE CLIOCOOBI MOJYUYSHHUS BAXKHEHIITNX BEIIESCTB (Ha MpUMEpe IPOU3BOJICTBA
aMMUuaKa, CEpHOW KHUCIIOTHI, MeTaHoJa). [IpoMbIlieHHbIE CIOCOOBI TIOTYYSHHsS METAJLUIOB M CIUIABOB.
XuMUYecKoe 3arps3HEHUE OKpYXarolleld cpeibl W ero mocieactBus. Ponp xumuu B oOecriedeHUn
SHEPreTHYECKOH 0€30TTaCHOCTH.

Xumusi W 37M0pOBbe  uenoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBmia  MCITOIB30BaHUS
JIEKapPCTBEHHBIX MpenapartoB. Poilb XMMUM B pa3BUTUN MEIULIUHBIL.

XUMUS UK OCHOBHEIE KOMIIOHEHTHI, ITUINEBLIE 100aBKH. POIL XuMnn B 00€CTIEUEHHH TTHIIIEBON
Oe3omacHOCTH.

Kocmernueckne u mnapdromepHbie cpeiacTBa. beitoBas xumus. [IpaBmia  Ge3omacHoOro
WCIIOJIb30BaHMsI IIPEMapaToOB OBITOBON XUMUH B ITIOBCEIHEBHOM KU3HU.

XuMHS B CTPOUTEIIBCTBE: BAKHEHINIE CTPOUTEIHHBIC MAaTEPHAITHI (IIEMEHT, OSTOH).

XuMus B CENTBCKOM X03s1iicTBe. OpraHnueckre 1 MUHEpaJIbHbIE YI00PEeHNS.



CoBpeMeHHBIE KOHCTPYKITMOHHBIE MaTephajbl, KPackKd, CTEKJIO, KepaMHuKa. MaTepuaibl st
3IEKTPOHNKHN. HaHOTEXHOIOTHH.

Pacuérnnie 3agaun.

Pacu€tel: Macchl BelecTBa Wik 00bEMA ra30B 1O U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU
00BEMY OIHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, MacChl (00bEMa, KONHMYECTBA BEIIECTBA)
MPOAYKTOB PEaKINH, €CIT OJTHO M3 BEIIECTB MMEET NMPUMECH, MacChl (00bEMa, KOIMMYECTBA BEIIECTBA)
MPOAYKTa PEaKLMM, €CIM OAHO M3 BELIECTB IaHO B BUAE PAcTBOpPA C ONPEACIEHHOM MacCOBOM AOJIEH
pPacTBOPEHHOTO BEIIECTBA, MACCOBOHM ITOJNIM M MOJISIPHOW KOHIICHTPAIlMH BEIECTBA B PacTBOpE, IOJH
BBIX0/1a IPOAYKTA PEAKIIUN OT TEOPETUIECKH BOZMOXKHOTO.

MexmpeAMeTHBIE CBSI3H.

Peanuzanus MEeXIpEeIMETHBIX CBS3CH NMPU HM3YYCHWHM OOMICH W HeopraHudyeckoW xumuu B 11
KJIacCe OCYIIECTBIISIETCS HYepe3 HKCIIONb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATHA, TaK W
MOHSATUH, MPUHATHIX B OTJIENBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01ue eCTEeCTBCHHO-HAYYHBIC TIOHATHUS: SIBIICHUE, Hay4yHbIH (DakT, rumores3a, TEOpHUs, 3aKOH,
aHaNM3, CHUHTe3, Kiaccu(uKanus, NepUOIUIHOCTh, HAOIO/IEHUE, M3MEpPEHHE, SKCIEPUMEHT, MOIEIb,
MOJICTTPOBaHHE.

Odusnka: MaTepusi, MUKPOMHUP, MaKpOMHUpP, aTOM, BJICKTPOH, IMPOTOH, HEUTPOH, MOH, U3OTOIIHI,
PaMOaKTUBHOCTh, MOJIEKYJIA, YHEPTETHUECKUI YPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSHHE
BEIeCTBA, WICaIbHBIN ra3, GU3NIEeCKre BeINUNHBI, EIUHUIBI H3MEPEHNUsI, CKOPOCTh, DJHEPTHs, Macca.

Buonorus: kieTka, opraHusM, SKocucTeMa, ouochepa, METabOIU3M, MaKpO- U MUKPOIJICMEHTHI,
OeIKH, KUPBI, YIIIEBObI, HYKICWHOBBIE KHUCIOTHI, (PEPMEHTHI, TOPMOHBI, KPyTOBOPOT BEIIECTB M MOTOK
SHEPTUH B YKOCHCTEMAX.

I'eorpacdusi: MUHEpaJIbl, TOPHBIC IOPOJIBI, TOJIE3HBIC HCKOMIAEMBIE, TOTLUTUBO, PECYPCHI.

TCXHOJ'IOF )50 XUMHNYCCKaA HpOMI)IHIJICHHOCTb, MeTaJ'IJ]prI/ISI, CTpOI/ITeJII)HI)IC MaTCpI/IaIH)I,
CEJIbCKOXO03SMCTBEHHOE IIPOU3BOJICTBO, MHIIEeBast MIPOMBIIIUICHHOCTb, (hapmaneBTHUECKAS
MIPOMBIIIUIEHHOCTD, TPOU3BOJICTBO KOCMETHYECKHX TMPEeNaparoB, IMPOHU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTCpI/IEIJ'IOB, BHGKTpOHHaﬂ HpOMBIH_IJIeHHOCTL, HAHOTCXHOJIOTHUU.



IUDIAHUPYEMBIE  PE3YJIbTATbI OCBOEHUA  IIPOTPAMMBLI [I0 XUMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA30OBAHI A

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHU € CHCTEMHO-ACATENEHOCTHBIM MOAXO/IOM B CTPYKTYPE JTUUHOCTHBIX PE3yJIbTaTOB
OCBOGHUSI TIpeaMeTa «XHWMHUS» Ha YPOBHE CpPETHEro oOmero o0pa3oBaHUS BBIICIECHBI CIETYIONINE
COCTaBIISIIONINE: OCO3HAHHE OOYYAIOUIMMHUCS POCCUHCKOW TPaKJaHCKOW HMIEHTUYHOCTH, TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOONpPENEICHUIO; HalWYhe MOTHBALMUM K OOYyYeHHIO;
TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIINXCSI PYKOBOJICTBOBATHCS MPUHSATHIMU B OOIECTBE MPaBWIIAMHU U
HOpMaMHU TIOBEJICHHS;, HATMYHE TPABOCO3HAHUS, SKOJIOTHYECKOH KyIbTYPbI; CIIOCOOHOCTH CTaBHUTD LENH U
CTPOUTH KU3HCHHBIE TUIAHBI.

JImaHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTPaKaloT CPOPMHUPOBAHHOCTH OIBITA
MO3HABATENIFHOW W TMPAKTHYECKOW  AESITeTbHOCTH OOydJalommxcs B IPOLECCE  peau3alun
00pa30BaTeIbHON ACSITCIBHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUSI MpeaMeTa «XUMHSD) OTPaKaloT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATENIFHOW W  TPAKTHYECKOW  JESITeNhHOCTH OOyYalmuxcs B TPOIEcce  pealn3anud
00pa3oBaTeNbHOM JEsITeNbHOCTH, B TOM YUCIIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

OCO3HaHUS 00YYArOIIUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00sS3aHHOCTEH, YBAXKCHUS K 3aKOHY
Y TIPaBOTIOPSIZIKY;

MMpEACTABJICHUA O COMAIILHBIX HOPMaxX U MpaBUjiaX MEKINIYHOCTHBIX OTHOIIIEHUHN B KOJIJICKTUBCE,

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NEATEIBHOCTH TPH CO3JAaHUM YYEOHBIX TIPOEKTOB,
pelIeHn y4eOHBIX 1 MTO3HABATENBHBIX 33/1a4, BRIIOJTHEHUH XUMUIECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M NPWHHMATh MOTHBBI, HAMEPEHUS, JOTUKY M apryMEHTHl JAPYTHX IMPH
aHaJIM3€ Pa3IMYHBIX BUJIOB YUCOHOM! ACATEIHHOCTH;

2) NaTPHMOTUYECKOI0 BOCIIUTAHUA:

IIEHHOCTHOT'O OTHOIICHHA K HCTOPUICCKOMY U HAYYHOMY HACJICAUIO OTEYEeCTBEHHON XUMUH,

YBaKEHHS K IPOIECCY TBOpYECTBAa B OOJACTU TEOPUH M MPAKTUYECKOTO TNPHIIOKCHUS XHMUHU,
OCO3HaHUSl TOTO, 4YTO JaHHbIE HAyKH €CTb pe3yJbTaT [UINTENbHBIX HAONIONCHUH, KPOIIOTIUBBIX
HKCIIEPUMEHTAIBHBIX TIOUCKOB, IOCTOSHHOTO TPYAA YUEHBIX U MTPAKTHKOB;

HMHTCPECA U IMO3HABATCIIbHBIX MOTHBOB B IIOJYUYCHHU M NOCICAYIOUICM aHaInu3e€ I/IH(l)OpMaHI/H/I (6]
MEPEAOBBIX TOCTHKCHHUAX COBpeMeHHOﬁ OTEeYeCTBEHHOU XUMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBCHHOI'O CO3HAHUA, OTHYCCKOT'O ITIOBEACHMUA

CHOCO6HOCTI/I OIICHUBATHL CUTYyalluH, CBA3aHHBIC C XWUMUUYCCKUMHU SABJICHHUAMH, W IIPUHUMATH
OCO3HaHHBIE PEIEHMsI, OPUEHTHPYSICh HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,

TOTOBHOCTH OIIEHWBATh CBOE MOBEACHNE U MTOCTYIKN CBOUX TOBapHINEH C TIO3UIINNA HPAaBCTBEHHBIX
Y IIPABOBBIX HOPM U C YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

4) dopMupoBaHUs KYJIbTYPbI 310POBbSI:

NOHMMAaHUsl IIEHHOCTeW 3J0poBOro W  Oe3omacHoro o0pa3a JKWM3HH, HEOOXOJUMOCTH
OTBETCTBECHHOI'O OTHOHIICHUS K CO6CTBCHHOMy q)HSI/I‘IeCKOMy " IICUXUYCCKOMY 3/I0POBBIO,

COOJIFOICHUST TIpaBUIJI 0€30IIaCHOI0 OOpAIICHUs C BEIIeCTBAMHU B OBITY, ITOBCEIHEBHOM KM3HH, B
TPYAOBOH IEATEIHLHOCTH;

IMOHMMAaHUA HECHHOCTU IPaBHUJI MHAWBUAYAJIBHOI'O0 W KOJIJICKTUBHOI'O 0e301acHoro IIOBCACHHA B
CUTYalUsX, YTPOKAIOIINX 300POBBIO U XKU3HHU JIIOJEH;

OCO3HAHMS TOCJIEACTBUI M HENpHUATHS BPEOHBIX NPUBBIYEK (YMOTPEOIEHUS]  aJKOTOJS,
HApPKOTHUKOB, KYPCHHS );

5) TpynoBoro BocnuTaHusi:

KOMMYHHKAaTHUBHONH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKOM NS TENbHOCTH, OOIIECTBEHHO
TIOJIE3HOM, TBOPYECKOW ¥ APYTHUX BUJAX JEATENLHOCTH,;

YCTAaHOBKH Ha aKTUBHOC YYaCTHEC B PCHICHUU IMPAKTHYCCKHUX 3aday COHI/I&J’[BHOﬁ HaIpaBJICHHOCTHU
(B pamMKax CBOETO Kiracca, IIIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3YUCHHIO MpodecCuil pa3inuyHOro pojJa, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMHUH;



YBaXKCHHA K TPYAY, JIIOJAM TPy1a U pe3yJIbTaTaM TPYLOBOH NEATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHIMBUAYalbHOH TpaekTopuu oOpa3oBaHus, Oymymiei
npodeccu M pealn3alid COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 0011ecTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHUSI:

9KOJIOTMYECKH LIEIECO00Pa3sHOTO OTHOLICHUS! K NMPHUPOAE KaK MCTOYHHUKY CYILECTBOBAHMS KU3HU
Ha 3emiie;

NOHUMAaHUA TJ100aJbHOTO XapakTepa SKOJOTHYECKHX NpoOJIeM, BIMSIHHUS 3KOHOMHUYECKUX
MPOIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMAIBHOM Cpelibl;

0CO3HAaHMSI HEOOXOAWMOCTH WCIONB30BaHUsA JOCTHIKCHUH XHMMUHU Uil pelleHHs BOIPOCOB
paloOHaIBHOTO MPUPOIOIOIB30BAHMNS;

AKTHUBHOTO HENPUSTHS ACUCTBUM, NPUHOCAIIMX BpPEH OKPY’KAKOLIECH MPUPOJHOU cpene, YMEHHs
MPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JEHCTBUH H
MpeI0TBpAIIaTh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTHUYECKOTO MBIIIJIEHHS, IKOJIOTUIECKON KyJIbTYpBI, ONBITA IEATEIBHOCTH
9KOJIOTUYECKOW  HANPaBIEHHOCTH, YMEHHSA  PYKOBOJACTBOBaTbCI MMM B  IIO3HABATEIBHOM,
KOMMYHHKaTHBHOfI u COHI/I&HBHOP'I IMPAKTHKCE, CIOCOOHOCTH H YMCHHA AaKTUBHO IPOTUBOCTOATH
UAeoIornu XeMohoouu;

7) 1eHHOCTH HAYYHOI'0 IO3HAHUSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM
MIPAKTHKY;

NOHUMAaHUs cneuu(UKy XMMUHM KaK HayKH, OCO3HaHMA €€ poir B (JOPMUPOBAHUN PALMOHAIBHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM EIOCTHOTO MPECTABICHUSI 00 OKpYXKAIOIIEeM MHUpE KaK O EAMHCTBE
NPUPOABI M YEJIOBEKa, B MO3HAHWW MPUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MPOOJIeM COXpaHEHHUs
MIPUPOJTHOTO PAaBHOBECHS;

yOexn€HHOCTH B 0CO0OW 3HAYMMOCTHM XUMHHM [UIi COBPEMEHHOW IMBHIM3aLUU: B €€
TYMaHHUCTHYECKON HAIPaBIEHHOCTH U BRKHOW POJIM B CO3AaHUHU HOBOH 0a3bl MaTepHaIbHOM KYJIbTYpHI, B
peleHnu TI00aNbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHs UYEJIOBEYECTBA — CHIPHEBOIl, IHEPreTHUECKO,
MUIIEBONH M HKOJOIMYECKOM O€30MacHOCTH, B Pa3sBUTUU MEIULMHBI, 00ECIIEYCHNH YCIOBUM YCIELIHOTO
TPy/a ¥ SKOJIOTHUECKH KOM(QOPTHON JKU3HU KaXKIOTO WiieHa 00IIeCTBa;

CCTCCTBGHHO-Hay‘IHOI\/'I T'paMOTHOCTHU: ITOHMMAaHUA CYHIHOCTU METOJ0B ITO3HAHUA, UCIIOJIb3YEMBIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh IHOJIy4aeMble 3HAHMS IJISl aHadu3a U OOBSICHEHUS
ABJICHUH OKPY)KAIOLIEr0 MHpa W NPOUCXOIAIINX B HEM HM3MEHEHHMH, YMEHHUS JieslaTh OOOCHOBAHHBIE
3aKJIFOUCHHA Ha OCHOBC Hay4YHbIX (i)aKTOB U UMCHOIUXCA JAaHHBIX C LCJIbIO IMOJTYYCHUA AOCTOBCPHBIX
BBIBO/IOB;

CHOCOOHOCTH CaMOCTOSATENIFHO HCIIONb30BaTh XUMHUYECKHWE 3HAHUS Ui PElIeHHs MpodiieM B
PCAIBHBIX )KU3HCHHBIX CUTYallUAX;

MHTepeca K MO3HAHUIO, UCCIIeI0BaTEeIbCKON e TeNbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa3oBaHHUIO M caMOOOpa30BaHMIO, K aKTUBHOMY
IMMOJIY4YCHUIO HOBBIX 3HAHUH 1O XMMHH B COOTBETCTBUH C )KU3HEHHBIMH HOTpe6HOCT5[MI/I;

UHTEpeca K 0COOCHHOCTSIM TPYy/ia B pa3iIM4HbIX cdepax mpodecCHOHaTbHOM JesITeTbHOCTH.

METAINIPEJIMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOTrPaMMbI M0 XMMHHU Ha YPOBHE CPEIHEro OOIIero
00pazoBaHMsI BKITIOYAIOT:

3HauyuMble IS (OPMHPOBAaHUS  MHPOBO33PEHUS  OOYYAMOIIUXCS — MEXKTUCIHILTHHAPHBIC
(MexTpenMeTHBIE) OOIIEHAYYHbBIE TMOHSTHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KApTUHBI MUpa U
CHEIU(PHUKY METOJIOB [MO3HAHMS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, SHEPTHs,
SIBIICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DaKT, MPUHIIMII, THIIOTE32, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
UCCIIeIOBaHNE, HAOMIOICHUE, N3MEPEHHE, IKCTIEPUMEHT U JIPYTHE);

YHHUBEpCalbHbIC ydeOHble JeHCTBHS (IIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
oOecrnieunBaronie (GopMupoBaHWe (QYHKIMOHAIBLHOW TPAMOTHOCTH M COLMAIBHOH KOMIICTCHIIUU
o0yJaronmxcs;



CIIOCOOHOCTH oOyJaromnuxcs WCIIOJIE30BATh OCBOCHHBIE MEXIUCITUTUINHAPHBIE,
MHUPOBO33pPEHYECKHE 3HAHUS W yHHBEpCAIbHbIE y4eOHBIC NEHCTBHS B MO3HABATEIHHOW W COIHMAIBHOMN
MIpaKTHUKeE.

MeranpeaMeTHbIE  PE3YyJbTaThl  OTPAKAIOT  OBIAJACHHE  YHUBEPCAIbHBIMH  YYCOHBIMU
MO3HABATENFHBIMIA, KOMMYHUKATHBHBIMU M PETYIATUBHBIMA JEHCTBHAMHU.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbBIE YUeOHbIE AeiiCTBHSA

1) 6a3oBble JIOrMYeCKHe JIelicTBUS:

CaMOCTOSITENHHO (hOPMYyITMPOBATh M aKTYAIIM3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPENIEIIATE MEeN NeATCILHOCTH, 3aaBas MapaMeTphl U KPUTEPUH HX NOCTHXKCHHS, COOTHOCUTH
PE3yJIbTaThI ICATCIBHOCTH C TIOCTABICHHBIMHU IEIISIMH;

HCITOJIB30BaTh TIPH OCBOCHUH 3HAHWH MPUEMBI JIOTHYECKOTO MBIUICHHS: BBIICTATh XapaKTepHEIE
MIPU3HAKHU TOHITHHA M yCTaHABJIMBATh WX B3aHMOCBS3b, MCIIOIF30BATh COOTBETCTBYIOIINE TTOHITHS IS
00BSCHCHHS OTNICIBHBIX (DAKTOB U SBJICHUIA,

BI)I6I/IpaTB OCHOBAaHHA U KPUTCPUU IJIA KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

YCTaHaBIUBATh MPUINHHO-CIICICTBEHHBIE CBI3U MEXKIY U3y4aeMBbIMU SIBJICHUAMU;

CTPOUTHh JIOTHUECKUE pPacCyXIeHUs (MHIyKTUBHBIC, ICTyKTUBHBIC, IO AHAIOTHH), BBIABISTH
3aKOHOMEPHOCTH W TIPOTUBOPEYHUs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYIHPOBATh BBIBOJBI H
3aKITIOUCHUS;

MIPUMEHATH B MPOIECCE TMO3HAHUS HMCIOIb3yeMble B XUMUHU CHMBOJIHYECKHE (3HAKOBBIE) MOJIEIH,
MPeoOpa3oBbIBATE MOJICIILHBIC MPEACTABICHHUS — XMMUYCCKHM 3HAK (CHMMBOJI) 3JEMEHTa, XUMHUECKas
dopMyIia, ypaBHCHHE XUMHUECKOM pEaKIUu — MPU PEHICHUH YYSOHBIX MO3HABATEIBHBIX U MPAKTHICCKUX
3a/a4, MPUMEHATh Ha3BaHHBIE MOJEIBHBIC TPEACTABICHUS IS BBIBICHUS XapaKTePHBIX MPU3HAKOB
N3y4aCMbIX BCHICCTB U XUMHNUYCCKUX peaKHHﬁ.

2) 6a3oBbIe HCCIEI0BATEILCKHE € CTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO ITO3HAHUS BEIECTB U XUMHUYECKUX PEAKIIHIA;

(dhopMyITpOBaTh IETU U 3a/1a4l UCCIEIOBAHMSI, UCTIOIH30BATh ITOCTABIEHHBIE M CAMOCTOSATEIBHO
chopMyIMpOBaHHbIE BOMPOCHI B KA4eCTBE WHCTPYMEHTAa IIO3HAHWS M OCHOBBI Ui (hOPMHpPOBaHUS
TUTIOTE3bI 110 MIPOBEPKE MPABUIHHOCTH BHICKA3BIBAEMBIX CYKICHHIA,

BIQ/IETh  HaBBIKAMU  CaMOCTOSITEILHOTO  IUIAHWPOBAHWA W TPOBENCHUS  YICHUYECKHX
JKCIICPUMEHTOB, COBEPIICHCTBOBATh yMEHHUsS HAOIIOAaTh 3a XOJOM IPOIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €0 PE3yNbTaT, POPMYIIHPOBATh 000OIIEHHS U BBIBOJIBI OTHOCHUTEILHO JOCTOBEPHOCTH
PE3yIbTATOB UCCIIEIOBAHNUS, COCTABIATh 000CHOBAHHBIN OTYET O MPOJIENIaHHON padoTe;

MpUOOpeTaTh OMBIT YYEHWYECKON HCCIEeOBATEILCKOM M TPOEKTHON NeATENIbHOCTH, MPOSIBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJILHOMY IIOMCKY METOJIOB PEIICHHs IMPaKTHYCCKUX 3ajad,
MIPUMEHEHUIO Pa3IIMYHBIX METOJIOB MTO3HAHMSL.

3) pabdora c undopmanmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX HCTOYHMKAX WH(opMmanmu (HaydyHO-TIOMyJSpHAs JIHMTEpaTypa
XUMHYECKOTO COJIepXKaHMs, CIIPaBOYHBIE TTOCOOUs, pecypchl MHTepHeTa), aHanM3upoBaTh HH()OPMAIIHIO
pa3iIWuYHBIX BHAOB M (OPM TPEACTABICHHS, KPUTHYECKH OIEHUBaTh €€ JIOCTOBEPHOCTh U
HEIMIPOTUBOPECUNBOCTD,

(GhopMyJIMPOBaTh 3aMPOCHl U NPUMEHAThH pa3iMuHbIe METObI IIPU MMOUCKE U 0TOOpe MH(pOpMaIUY,
HEOOXOMMOH JIJIsl BBIITOJTHEHMSI YI€OHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA,

MprOOpeTaTh ONBIT HWCIOJB30BaHHS HH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHHA U
Pa3JINYHbIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMAIBHYIO (GOpMy TMpeacTaBieHus HHGOpMAUU (CXEMBI,
rpaduky, quarpaMMel, TaOIUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3BIK B KaueCTBE CpPEJICTBA MpH paboTe ¢ XMUMUYECKOW WHOpMAIUCH:
NPUMEHSTh MEXINpeaIMeTHbIe (DU3UYecKue ¥ MareMaThdeckue) 3HaKHM M CHMBOJIBL, (POPMYIIHL,
ab0peBUaTypbl, HOMEHKIIATYDY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYCCKHUE CPEACTBA HATTIAAHOCTH.

KoMMyHHKaTHBHBIE yHUBePCAJIbHBIE y4eOHbIe elCTBHSA:



3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOW TEMBI B XOJI€ AUAJIOTa W/ UITH JUCKYCCHH,
BBICKA3bIBaTh UeH, (POPMyITHPOBATH CBOU MPEUIOKEHUSI OTHOCHTEIHHO BBITTOIHEHUS TPEATOKEHHON
3aJ1a4H;

BEICTYNaTh C TMPE3CHTAIMEH pPe3yJbTaTOB IO3HABATECILHOW JICATEIBHOCTH, ITOJYYCHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHKAMHU IIPH BBIMOJHEHHH XMMHUYECKOI'O SKCIIEPHMEHTA,
MPAKTHYECKON pabOTHI IO UCCIICIOBAHUIO CBOWCTB U3yYaeMbIX BEIICCTB, pealn3ali y4eOHOro MPOeKTa,
1 (hOPMYJIMPOBAThH BHIBOJIBI IO PE3YJIbTaTaM MPOBEASHHBIX UCCICAOBAHUHN MyTEM COTJIACOBAHMSI TTO3UITUH
B X07le 00CyXIeH!Us 1 00MEHa MHEHUSIMHU.

PeryasiTuBHBIC yHMBepcaJbHbIe yueOHbIe AeliCTBHA:

CaMOCTOSTEIBHO IUIAHUPOBATh U OCYILECTBISATh CBOIO MO3HABATENbHYIO JAESITEIBHOCTD, ONPEACIISIA
e menM W 3a1add, KOHTPOJIMPOBAaTH U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAaTh MpPEAIaracMbli
ITOPUTM JCUCTBHH TNpPU BBHIOJHEHWH Y4YeOHBIX M HCCIEAOBATENBbCKUX 3a/a4, BhIOMpaTh Hamboiee
3¢ dEKTUBHBIN CIOCOO MX PEUICHUs ¢ YYETOM IMOMYYECHHUS] HOBBIX 3HAHWH O BEIIECTBAX M XUMHUYECKUX
peaKnusx;

OCYIIECTBIISITH CAMOKOHTPOJIb AEATEIHHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATDI

[IpenmeTHBIe pe3ynbTaThl OCBOCHHS MPOTPAMMBI [0 XHUMHHU Ha YriTyOJIEHHOM ypOBHE Ha YpOBHE
cpemHero o0mero o0pa3oBaHus BKIIOYAIOT CHENH(IUECKUe I YIeOHOTO mpeaMeTa « XUMHUS» HaydHbIe
3HAHWS, YMECHHUS U CIIOCOOBI JEHCTBHUI MO0 OCBOCHUIO, MHTEPIIPETALIMH U MPEOOPa30BaHUIO 3HAHUN, BUJIBI
ACATCIIBHOCTH 110 IMOJYUYCHHWIO HOBOT'O 3HAHUA U NPUMCHCHHUIO 3HAaHUU B Pa3JINYHbIX y‘-IC6HI>IX CUTyaluix,
a TaKKe B pEaNbHBIX J>KU3HCHHBIX CHUTYalUsX, CBA3AaHHBIX C XuMHeill. B mporpamme mo xummu
MPEAMETHELIC PE3YJIbTAThI IPEACTABJICHBI 110 I'OJIaM U3YUCHU.

10 KJIACC

IIpeameTHBIE pe3yabTaThl OCBOCHUS Kypca « OpraHndeckas XuMHUs» OTPakaroT:

c(OpPMHUPOBAHHOCTh TNPEICTABICHUN: O MECT€ M 3HAYCHWH OPraHMYECKOM XUMHHM B CHCTEME
€CTeCTBEHHBIX HayK M €€ poju B OOECIIEYCHWH YCTOWYHMBOTO Pa3BUTHs YEIOBEUECTBA B PEHICHUH
npo0JIeM SKOJIOTHUECKOH, SHEPreTHUYECKON 1 MUILEBON 0€301aCHOCTH, B Pa3BUTHH MEAULIMHBI, CO3AaHUH
HOBBIX  MAaTepHajoB, HOBBIX  HCTOYHHKOB  OJHEprud, B  OOECIEYEHUH  PALUOHAIBHOTO
NPUPOIOTIONB30BaHMs, B (OPMHPOBAaHUM MHPOBO33PEHHS W OOIIEH KyIbTyphl YelOBEKa, a TaKKe
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 310POBBIO M IPUPOIHOMN Cpene;

BJIaJICHUE CHUCTEMON XHMHUYECKMX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOLINE MOHATHUS —
XMUMHUYECKHH 3JIEMEHT, aToM, PO M DJICKTPOHHAas 000JioYKa atoma, S-, P-, d-aTOMHbIC OpOHTAIH,
OCHOBHOE W BO30YXIEHHOE COCTOSHUS aToMma, TMOpUAM3alisl aTOMHBIX OpOWTalel, MOH, MOJIEKYa,
BAJICHTHOCTb, JJIEKTPOOTPHIATEIILHOCTb, CTENEHb OKHCIECHHUS, XUMHUYECKas CBSI3b, MOJb, MOJISIpHAs
Macca, MOJSAPHBIM OOBEM, YIIEpOAHBIA CKeneT, (pyHKIMOHaJIbHAs TpyINa, paguKkall, CTPYKTYpHbIE
dopmynbl (pa3BEpHYThIE, COKpAIIEHHBIE, CKEIIETHbIC), U30MEPUsST CTPYKTYpPHAsh M TPOCTPaHCTBEHHAS
(reoMeTpuyeckas, ONTUYECKas), N30MEPbI, TOMOJIOIHYECKUN DS, TOMOJIOIH, YIJIEBOAOPOAbI, KUCIOPOI-
U a30TCOo/EpKAIllMe OpPraHMYecKHUe COCAWHEHHs, MOHOMEp, TMOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COSMHEHNS; TEOPUH, 3aKOHBI (TIepuoaudecknii 3akon . . MenaeneeBa, Teopus
CTpoeHusi opraHudyeckmx BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH
COXpAHEHHUS U IMPEBPAILLCHUSI SHEPIUU MPU XUMHUUYECKUX PEaKLHsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH
S3BIK XUMHUH, MUPOBO33PEHYECKHE 3HAHHS, JIEXKALIIE B OCHOBE IOHUMAHUS IPUIMHHOCTH U CUCTEMHOCTH
XUMAYECKHUX SIBJIICHUI; MPEJCTAaBICHUSI O MEXaHW3MaX XMUMUYECKUX PEaKIid, TePMOIHMHAMHUYECKHX H
KUHETHYECKUX 3aKOHOMEPHOCTSX WX NPOTEKaHHs, O B3aMMHOM BJIHMSHHUM aTOMOB M TPYII aTOMOB B
MOJIeKy1ax (MHAYKTHBHBIH W Me30MepHbIid 3¢Q¢ekTsl, opueHTanTsl | u |l poma); dakTonornyeckne
CBEJICHUS O CBOWCTBaX, COCTaBe, MOJYYCHUH U OE30MacHOM HCIOJIb30BAHUH BKHEHIIUX OpPraHHYECKHUX
BEIECTB B OBITY M NMPAaKTUYECKOH JEATEIPHOCTH YeJOBeKa, OOIMX HAay4YHBIX NMPUHINIAX XUMHUYECKOTO
MPOM3BOCTBA (Ha MPUMEpE MPOU3BOACTBA METAHOMA, TepepaboTku HedTh);



c(OpMHUPOBAaHHOCTh YMEHUI: BBIABIATH XapaKTepHbIC IPU3HAKM IOHATHUH, YCTaHABIMBaThb HUX
B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME IOHSTHS IIPU ONMCAHUM COCTaBa, CTPOCHUS U CBOWCTB
OpPraHMYECKUX COECTUHEHMI;

c(OpMHPOBAHHOCTH YMEHHIA:

UCIIOJIB30BaTh XUMHYECKYI0 CHMBOJIUKY JUISI COCTABJICHUS MOJIEKYJIAPHBIX M CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPTaHUIECKHUX BEIECTB;

COCTaBJATh YPaBHEHMsS] XUMHYECKMX pPEaKIUH M pacKpblBaTh HX CYIIHOCTb: OKHCIMTEIbHO-
BOCCTAaHOBHUTEJBHBIX PEAKLUl IOCPEACTBOM COCTaBJICHHUS JJIEKTPOHHOro OajaHca 3TUX pPeaKlui,
peaxnuii HFOHHOro 0OMEHa Iy TEM COCTaBJICHUS MX MOJIHBIX M COKPAILEHHBIX HOHHBIX YPaBHEHHUIL;

M3rOTaBINBaTh MOJIENIM MOJEKYJ OPraHWYECKUX BELIECTB JJI WUIIOCTPAlMU MX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAaHHOCTh YMCEHHUIl: YCTaHaBIMBaTh NPHHAIICKHOCTh HM3YUCHHBIX OPraHUYECKUX
BEIICCTB 0 WX COCTABY M CTPOCHHIO K OMNpPENeI€HHOMY KIAcCy/TpyIllie COCAMHEHHH, NaBaTb UM
Ha3BaHuA 1o cucremarndeckoil HomeHkiarype (IUPAC) um mpuBoguTh TpuBMalbHBIE Ha3BaHUS IS
OTHENbHBIX NPEACTaBUTENECH OpPraHMYeCKHX BEUIECTB (ITHJICH, aueTWICH, TONYOJd, IJHMLIEPHH,
STUJICHITIUKOIb, (eHoN, (GopManblerua, aueTajblerui, aleToH, MYypaBbHHAs KHCJIOTA, YKCYCHas
KHCJIOTa, CTEapHHOBAs, OJICMHOBAs, MAIbMUTHHOBAs KUCIOTHI, [VIMIMH, AlAHUH, MalbTo3a, (PyKTO3a,
AQHWINH, IUBUHWI, U30TPEH, XJIOPOIPEH, CTUPOI U IPyTHue);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEAEIATh BUJ XUMHUYECKON CBSA3M B OPraHUYECKUX COCIMHEHUSX
(xoBaJieHTHas U HOHHASI CBsI3b, G- U T-CBSI3b, BOJIOPOIHAS CBSA3b);

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSATH TIOJI0KEHHUSI TEOPUHN CTPOSHHS OPraHUYEeCKUX BEHIeCTB A.
M. bytnepoBa it 0ObsSCHEHHS 3aBUCHMOCTH CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHHS,

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHUE, (pU3MYECKHE U XUMHUYECKHE
CBOICTBa THUNMYHBIX IMpEICTaBUTENEH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJIKaHOB,
LIUKJIOAJIKAHOB, AJKCHOB, aJIKaANEHOB, aJJKUHOB, apOMAaTHUECKUX YTIEBOAOPOIOB, CIIUPTOB, aJbIETUIOB,
KETOHOB, KapOOHOBBIX KHCIJIOT, NMPOCTBIX M CIOXHBIX 3(HUPOB, KUPOB, HUTPOCOEAWHEHUH U aMHUHOB,
AMHHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, JW- M MOJHCAaXapHOB), WJUTIOCTPHPOBATH TE€HETUYECKYIO
CBA3b MEXIy HUMH YpaBHEHMSIMH COOTBETCTBYIOIIMX XHUMHYECKHX pEaKIUH C HCIONb30BaHUEM
CTPYKTYPHBIX hopmyT;

c(OpMHUPOBAHHOCTh YMEHHUSI MOJATBEPXKJATh HAa KOHKPETHBIX NMPHMEPax XapakTep 3aBHCUMOCTH
PEaKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COSIMHEHUH OT KPaTHOCTH W TUIA KOBaJEHTHOH CBS3U (O- H
T-CBSI31), B3aUMHOT'O BJIMSTHUS aTOMOB U IPYIIIT aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHMKH YIJIEBOJOPOAHOTO CHIPbA (HE(TH,
NPUPOJAHBIA Ta3, yroib), CHOcOObl €ro mepepadoTKHM W MPaKTUYEeCKOe TPUMEHEHHE IPOJYKTOB
nepepaboTKy;

c(hOpMHUPOBAHHOCTH BIIAJCHUSI CUCTEMON 3HAHUI O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHUS —
HaAOMIOEHNH, W3MEPEHHUU, MOJENWPOBAHUHU, IKCIIEPUMEHTE (peaJlbHOM W MBICJIEHHOM) W YMEHHUS
NPUMEHSTh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTb YMEHHS NPUMEHSATh OCHOBHBIE OIEPALlMM MBICIUTEIBHON AEATEILHOCTH —
aHallM3 W CHHTE3, CpaBHEHHME, O00O0OIIeHWe, CHCTEeMAaTH3alMIO, BBISBICHUE NPUYWHHO-CIIEICTBEHHBIX
CBSI3€M — ISl U3YUYEHHUSI CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIINN;

c(OPMHUPOBAHHOCTh YMEHHH: BBISBISATH B3aUMOCBS3b XMUMUYECKHX 3HAHUH C MOHATHSIMU U
NPEACTABICHUSIMA JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB JUIsi Oojiee OCO3HAHHOTO TOHHUMAaHUS
CYIIHOCTH MaTepHaIbHOTO EIMHCTBA MHUPA, MCIIONH30BATh CUCTEMHBIE 3HAHUS TI0 OPTaHUYECKOW XHMHUHU
IUTsL OOBSCHEHMS ¥ IPOTHO3UPOBAHUS ABJICHUH, UMEIOIIMX €CTECTBEHHO-HAYUHYIO ITPUPOAY;

c(OpMHPOBAHHOCTh YMEHHM: NPOBOAUTH PACUETHl MO XUMHYECKHM (GOpMYyJiaM U ypaBHEHHAM
XUMAYECKHX PEeaKIid C WCIOJb30BaHHEM (U3NYECKUX BEIMYMH (Macca, 00bEM Ta30B, KOJIHYECTBO
BEIIECTBA), XapaKTEPHU3YIOUINX BEMIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUIO
XUMHYECKOH (POPMYIIbI BEIIECTBA 110 U3BECTHHIM MACCOBBIM JIOJISIM XHUMHYECKUX JIEMEHTOB, IPOJYKTAM
CTOpaHus, TUIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHWH: TPOTHO3UPOBATh, AHAIM3UPOBATH W OIEHUBATh C TO3WIHUN
9KOJIOTHYECKOH 0E30MacHOCTH MOCIEACTBHS OBITOBOM M MPOM3BOJACTBEHHOM NESITENbHOCTH YEJIOBEKa,
CBSI3aHHOHN C mepepabOTKOM BEILECTB, MCHOJIb30BaTh MOJIYYECHHBIE 3HAHMA U MPHHATHS TPaMOTHBIX
pereHuit mpobieM B CUTYalHsIX, CBI3aHHBIX C XUMHUCH;



c(hOpMHUPOBAaHHOCTh YMEHHH: CaMOCTOSITENIFHO IUIAHWPOBATh W TPOBOAWTH XUMHYECKUN
SKCIIEPUMEHT (IIOJIy9eHHEe W W3yYEeHHE CBOWCTB OPTaHWYECKHX BEIIECTB, KAUYeCTBEHHBIE pPEAKINU
YIJIEBOJIOPO/IOB PA3NUYHBIX KJIAcCOB U KHUCIOPOJCOJEPKAIIMX OPraHWYECKHX BEILECTB, pELICHHE
9KCMIEPUMEHTANBHBIX 3a/ad MO0 paclo3HABAHWIO OPraHMYECKHX BEIIECTB) C COONIIOJCHUEM IIpaBHII
Oe3omacHOr0 OOpalIeHus C BemecTBaMU H JabopaTopHBIM 00OpymoBaHHWEM, (OPMYIHPOBATH IIENb
WCCIICIOBAHUS, TPEACTABIATh B PA3NUYHON (opme pe3ynbTaThl IKCIEPUMEHTa, aHaJIN3UPOBATH U
OILIEHHBATh X JOCTOBEPHOCTH;

c(hopMHUPOBaHHOCTh YMEHUIH:

coOJromaTy TMpaBWiIa HKOJOTUYECKH IIeNIecO00pa3HOro TOBENeHWss B OBITY HW  TPYIOOBOH
JIEATENIBHOCTH B LEJIIX COXPAHEHHsI CBOETO 37I0POBbS, OKPY>KAIOIEH MPUPOAHOHN Cpebl U TOCTHKEHUS €€
YCTOMYUBOTO Pa3BUTHS;

OCO3HaBaTh OIIACHOCTh TOKCHYECKOTO JEWCTBHA Ha JKUBBIE OPTaHU3MBI OIPENEIEHHBIX
OpraHUYeCcKUX BEIIECTB, TOHMMAas cMbIich mokasaTens [11K;

aHAJTM3UPOBATH LIENecO00Pa3HOCTh MPUMEHEHHS OPraHUYEeCKUX BEIIECTB B MIPOMBIIIJICHHOCTH U B
OBITY C TOYKH 3pEHUS COOTHOIICHUS PUCK-TIONB3a;

c(hOpMHUPOBAaHHOCTh  yYMEHHWH: OCYIIECTBIATH  IEJICHANIPABICHHBIA TOUCK  XWMHUYECKOH
WHQOPMAaIUK B Pa3IMYHBIX UCTOYHWKAX (Hay4Has W y4yeOHO-HAay4Has JIMUTEpaTypa, CpeACcTBa MacCOBON
uHpopMmary, VHTEepHET W [pyrue), KPUTHUECKH aHAIM3HPOBATH XUMHUYECKYI0 HWH(MOpMAITHIO,
nepepabaTeIBaTh €€ M UCIOIH30BATh B COOTBETCTBHUH C TIOCTABICHHON y4eOHOU 3amadeii.

11 KJIACC

[MpeameTHbIe pe3yabTaThl OCBOCHUS Kypca «O0mIas 1 HeopraHuuecKasi XUMUSD) OTPaXKArOT:

c(hOpMHUPOBAHHOCTH TMPEJCTABICHUN: O MaTepHaTFHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTSIX W
MM03HABAaE€MOCTH SIBJICHUI IIpUpoOJbl, 0 MECTC U 3HAYCHUHN XUMUHU B CUCTEMEC €CTCCTBCHHBIX HAYK U eé poiun
B 00ECIEYCHUH YCTOMYMBOTO PAa3BUTHs, B PEHICHUH MPOOJEM DKOJOTHMYECKOH, HSHEPreTHUECKOH U
MUIIEBON OE€30MaCHOCTH, B Pa3BUTHH MEIWIMHBI, CO3MAHWM HOBBIX MAaTEPHAajOB, HOBBIX HCTOYHUKOB
SHEPTru¥, B O0ECIICYCHUH PAMOHAIBHOTO MPUPOAOIOIL30BaHU, B (POPMUPOBAHIH MHPOBO33PEHUS U
o0miell KyJIbTypBl YeIOBEKa, a TAKIKE IKOJIOTHUECKH 00OCHOBAHHOTO OTHOLICHUSI K CBOEMY 37I0POBBIO U
MIPUPOJIHON Ccpefie;

BJIQJICHUE CUCTEMON XMMWYECKHX 3HAHWH, KOTOpas BKJIFOYAET: OCHOBOIIOJIATAIOINNE TOHATHS —
XMUMHUYECKHUI DJIEMEHT, aTOM, PO aToMa, M30TOIIbl, JICKTPOHHAs 000J0YKa aToma, S-, P-, 0-aTOMHbIE
OpOHUTaI, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aTOMa, TMOpUAM3AllMs aTOMHBIX OpOWTAaJCH, WOH,
MOJIEKYJIa, BAJIEHTHOCTh, JJEKTPOOTPHUIIATENEHOCTh, CTENEeHb OKHCICHHs, XHMHYEeCKas CBsI3b
(KoBasIeHTHasI, NOHHAS, METAIUTHYECKAs!, BOJIOPOJIHAS ), KDUCTAJUTMYECKAs PEIIETKA, XMMAYECKas peaKius,
pacTBOp, JJIEKTPOIUTHI, HEIJIEKTPOIUTHI, SIEKTPOIUTHYECKas TUCCOLMAIS, CTENEeHb TUCCOIUAIIVH,
BOJIOPOAHBIN TOKa3aTellb, OKHCIUTENh, BOCCTAHOBHUTEIb, TEIUIOBOH A(P(EKT XUMHUYECKOH peakIuy,
CKOPOCTh ~XMMHYECKOH peakluu, XUMHUYEeCKOe paBHOBECHE, TEOPUHM H  3aKOHBI  (Teopus
3JIEKTPOJIUTUYECKON Jucconuanuu, nepuoandeckuit 3akon .M. MeHeneeBa, 3aK0OH COXpaHEHHUSI MaCChl
BCLIECTB, 3aKOH COXpPAaHCHHA W MPEBpalICHUA DHEPTHUU IMPU XUMHNUYCCKUX PCAKIUAX, 3aKOH ITOCTOAHCTBA
COCTaBa BEIECTB, 3aKOH JEHCTBYIONIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJHYECKHAN S3BIK XHMUH,
MHPOBO33PCHUCCKHUE 3HAHUS, JIC)KAIIME B OCHOBE NIOHUMAaHHUA IMTPUIMHHOCTU U CUCTEMHOCTH XUMHUYCCKUX
HBHCHHﬁ; COBPEMCHHBIC MPEACTABJIICHUA O CTPOCHUH BCUICCTBA HA ATOMHOM, MOHHO-MOJICKYJIAPHOM M
Ha/IMOJIEKYJISIPHOM YPOBHSIX; IPEACTABICHHS O MEXaHU3MaX XUMHUECKUX PEaKid, TEPMOANHAMHYECKHX
M KHHETHMYECKHX 3aKOHOMEPHOCTSIX HX IPOTEKaHHs, O XHMHUYECKOM paBHOBECHH, pacTBOpax H
JICTIEPCHBIX cHcTeMax; (haKTOJOrMYecKue CBEJCHUS O CBOMCTBAX, COCTaBe, MONYYECHHH W Oe30TacHOM
WCIIOJIb30BAaHUN BAXHEWIIMX HEOPraHWYEeCKUX BEIIECTB B OBITY M NPAKTHYECKOH AEATENIEHOCTH
YeNoBeKa, OOIIMX HAyYHBIX MPUHIMIIAX XUMHUYECKOTO IPOU3BOACTBA;

Cq)OpMI/IpOBaHHOCTI) YMCHHﬁl BBIABJIATE XapPAaKTCPHBIC IIPU3HAKH HOH’ITI/If/i, YCTaHaBJIUBATh HX
B3aUMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOIINE ITOHATHA IIPHU OIMMCAHUN HCOPraHNMYCCKUX BCUICCTB U UX
MIpeBpaIleHUN;

c(OpPMHUPOBAHHOCTh YMEHHS WCIIOJIF30BaTh XMMHUYECKYI0O CUMBOJIMKY JUISI COCTaBICHUS (POPMYIT
BEIIECTB M YpaBHEHWH XHMHYECKHMX peakiuid, cucrematuueckyto HomeHknarypy (IUPAC) wu
TPUBUAIbHBIC HA3BAHUS OTIENbHBIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHUSI OIPEHeNsATh BAJCHTHOCTH M CTENEHb OKHUCIEHUS XHMHYECKUX
9JIEMEHTOB B COCIWHEHWSX, BHJ XHMHUYECKOW CBSI3M (KOBAJ€HTHAs, WOHHAs, METaJTHYECKas,
BOJIOPOHAS), TUIT KPUCTATUTNIECKON PEIIETKI KOHKPETHOTO BEIIECTBA;



c(hOpMHUPOBAHHOCTh YMEHHsI OOBSCHATH 3aBUCUMOCTb CBOWMCTB BELIECTB OT BHJA XMMUYECKOM
CBI3M M TUNA KPUCTAUIMYECKOW pEHETKH, OOMEHHBII M JOHOPHO-aKLEHNTOPHBIH MEXaHU3MbI
00pa3oBaHHs KOBaJCHTHOU CBSI3H;

c(OpMHPOBAHHOCTh YMEHHI: Kiaccu(UIMPOBATh: HEOPraHUYECKUE BEUIECTBA IO HX COCTaBY,
XMMUYECKHE PEaKLUH IO Pa3InuHbIM NPU3HAKaM (YHCITy ¥ COCTAaBY PEArvpylOIINX BELIECTB, TEINIOBOMY
3¢ dexTy peakunu, N3MEHEHHUIO CTEIIEHEeH OKHCICHUS IEMEHTOB, OOpaTUMOCTH, yYacTUIO KaTanu3aTropa
U JIpyTHe); CaMOCTOSATENILHO BBIOMPATh OCHOBAHUS M KPUTEPHHU ISl KITacCU(PUKALUKN N3ydaeMbIX BEIICCTB
Y XUMHUUYECKUX PEaKIIHii;

c(hopMHPOBaHHOCTh YMEHHUSI PAaCKPBIBATH CMBICH Tepruoandeckoro 3akoHa J[. 1. MenneneeBa u
JEMOHCTPHPOBATH €r0 CHCTEMaTH3UPYIOIIYI0, OOBSICHUTENIFHYIO U MPOrHOCTUYECKYIO (DYHKIINY;

c(OpMHPOBAHHOCTh YMEHHH: XapakTepH30BaTh OJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XHMHYECKUX DJIEMEHTOB IepBoro—ueTBéproro nepuosoB Ilepuonunueckoit cucremnl J.M. Menneneena,
UCTIONIb3YSl TOHATHS «IHEPreTUUECKHE YPOBHU», «IHEPreTHYECKUE IMOIAYPOBHU», «S-, P-, d-aToMHBIE
opOuTaNn», «OCHOBHOE M BO30YXIEHHOE OHEPreTHYECKHE COCTOSHHUS  aToMay; OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHs CBOMCTB XMMHMUYECKHMX JJIEMEHTOB W MX COEAMHEHHH IO INepuojaM M
rpynnam Ilepuoauueckoii cucremsl /. . MeHaeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOCHUSI UX AJNEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBaHHOCTh YMEHH: XapakTepu3oBaTh (OMUCHIBATH) OOMINE XWMHUYECKHE CBOWCTBA
BEHIECTB PAa3lIUYHBIX KIACCOB, IOATBEP)KIaThb CYHIECTBOBAHHUE TE€HETHYECKOM CBA3M MEXAY
HEOpPraHWYECKUMHU BELIECTBAMU C IIOMOIIBIO YPaBHEHUH COOTBETCTBYIOLINX XUMUYECKUX PEAKIIUM;

c(OpMHUPOBAHHOCTH YMEHUS PACKPHIBATh CYITHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU
MOCPEICTBOM COCTABJICHMS 3JEKTPOHHOTrO OajlaHca 3THX PEaKUMii; peakuuid MOHHOrO OOMeHa IyTéM
COCTaBJICHUS MX IIOJHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHEHMW; peakUMd TIUAPOJIA3A; PEaKLUi
KOMITJIEKCOO0pa30BaHus (Ha MpUMepe THAPOKCOKOMITIIEKCOB IIMHKA W AMIOMUHHS);

c(hOPMHUPOBAHHOCTh YMEHHUSI OOBSACHITH 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHYECKHUX PEakIui ¢
Y4ETOM HMX JHEPreTHUECKHX XapaKTEPUCTHK, XapaKTep M3MEHEHHs CKOPOCTH XMMHYECKOW peakIuu B
3aBUCHMOCTH OT Pa3lUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHHsS XMMHUYECKOTO PaBHOBECHS MO
BIIUSIHAEM BHEITHUX Bo3jaeicTuil (mpuniun Jle [llarense);

c(OPMHUPOBAHHOCTh yMEHHS XapaKTepPH30BaTb XHMUYECKUE PEaKIMH, JeKallde B OCHOBE
MIPOMBIIIUIEHHOTO TIOMYYEeHHs CEpHOM KHCJIOTHI, aMMHaka, OOIIHe HayuyHble NPUHIMIIBI XUMHUYECKHX
MIPOM3BO/ICTB; 11EJ€CO00Pa3HOCTh MPUMEHEHHS HEOPTaHMUECKUX BEIIECTB B MMPOMBIIIICHHOCTH U B OBITY
C TOYKH 3pEHHS COOTHOIIEHHUSI PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh BIAJCHUS CUCTEMOM 3HAaHUH O METOAAX HAYYHOrO IIO3HAHMS SIBICHUH
NpUpoAbl — HaOIOJEHUE, HM3MEPEHUE, MOJEIMPOBaHME, SKCIEPUMEHT (pealbHbIi M MBICICHHBIH),
UCIIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHsS IPUMEHATh 3TH 3HAHUS IMPH IKCIEPUMEHTAIBHOM
WCCIICIOBAHUU BEILECTB U JIsi OOBSACHEHHMS XHMUYECKUX SBJICHHWH, MMEIOIIMX MECTO B MPUPOJE,
MIPAKTHUECKOM eATeTbHOCTH YeJIOBEKa U B TIOBCETHEBHOM JKU3HH;

c(OPMHUPOBAHHOCTh yMEHHS BBIIBISITH B3aMMOCBS3b XHUMHUYECKHX 3HAHUM C TOHITHUSAMH U
NPEACTABICHUSIMA JPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB Ul Oojiee OCO3HAHHOTO INOHHUMAaHUS
MaTepUaTbHOTO eTMHCTBA MUPA;

c(hOpMHPOBaHHOCTh YMEHHS MPOBOAUTH PACUETHI: C MCMOJIB30BAaHMEM IOHATHH «MaccoBas OIS
BEIIIECTBA B PACTBOPE» M «MOJISIpHAs] KOHLIEHTPALMS); MacChl BELIECTBA MM 00bEMa ra3a 1o U3BECTHOMY
KOJINYECTBY BEILECTBA, Macce WJIM OOBEMY OAHOTO M3 YYACTBYIOLIMX B PEAaKLUUH BEIIESCTB; TEILIOBOTO
a¢dexTa peakiuu;, 3HAYEHUs] BOJOPOJTHOTO IOKa3aTessi PaCTBOPOB KHUCIOT M INENOYEH C M3BECTHOU
CTETEHbIO ANMCCOLMANNHU; Macchl (00bEMa, KOMMUYECTBAa BELIECTBA) MPOAYKTa PEAKUUH, €CJIU OIHO W3
HCXOJHBIX BEIIECTB AAHO B BHJIE pACTBOpa C ONpENEIEHHON MacCOBOM 0JIel pacTBOPEHHOIO BEIIECTBA
WJIA JaHO B M30BITKE (MMEEeT MPUMECH ); AOJIH BbIX0/1a IPOAYKTa PeaKIH; O0BEMHBIX OTHOIIEHHUH Tra30B;

c(OpMHPOBAaHHOCTh YMEHHH: CaMOCTOSITENFHO IUIAHWPOBATh W TMPOBOAWTH XUMHYECKUN
9KCHEPUMEHT (IPOBEACHHE peakuii HOHHOro OOMeHa, MOATBEP)KIACHHWE KadyeCTBEHHOI'O COCTaBa
HEOPraHWYEeCKNX BEIECTB, OIPE/IEICHNe Cpelbl PACTBOPOB BEIIECTB C IOMOIIBIO0 HHAMKATOPOB,
M3y4YeHHWE BIMAHMASA PA3NUYHBIX (AKTOPOB HA CKOPOCTh XWMHYECKOH peakluu, pelieHue
9KCHEPUMEHTAJbHBIX 3a7ad 1o TemaM «Mertamms» U «Hemeramne») ¢ coOmogeHueM MpaBUil
Oe3onmacHOro oOpalIeHus] C BEIIECTBAMU M Ja0OpaToOpHBIM 00opynoBaHueM, (OPMYIHPOBATh LElb
UCCIICIOBAHUS, MPEACTaBIATh B Pa3IUMUHON (opMe pe3ynbTaThl SKCIEPUMEHTA, AaHAIU3UPOBaTh U
OLICHHUBAThb UX JOCTOBEPHOCTH;



c(hopMUPOBAaHHOCTh yMEHHI: COOMIONATh TMpaBHia IIOJIB30BAHUS XUMHUYCCKOW TIOCYIOH |
nmabopaTtopHeiM 000pymOBaHMEM, OOpalmieHUs] C BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHSAMH IO
BBITIOJTHCHHUIO JTA00PATOPHBIX XMMHYECKUX OIBITOB, SKOJIOTHUYSCKH 1EJIECO00Pa3HOTO MOBEJACHHS B OBITY
U TPYAOBOH NEATETHLHOCTH B LIENSAX COXPAHEHHUS CBOETO 30POBbS, OKPYXKAIOIUICH MPUPOTHON Cpenbl u
JIOCTIKEHHUS €€ YCTOWYHMBOTO Pa3BUTH, OCO3HABATH OMACHOCTh TOKCHYECKOTO IEHCTBHA Ha KUBBIC
OpTraHU3MBI OTIPEIEIEHHBIX HEOPTaHNIECKHUX BEIIECTB, TIOHMMast cMbIch mokaszarens [1J1K;

c(OpMUPOBAaHHOCTh  YMEHUH:  OCYIIECTBIIATh  IICJICHANIPABICHHBI  TMOUCK  XUMHUYECKOH
nH(GOpPMAIMHN B Pa3IMYHBIX UCTOYHHKAX (HaydHas M y4yeOHO-HaydHas JTUTepaTypa, CPEACTBa MacCOBOU
uHpopMmaruy, VHTEpHET W [pyrue), KPUTHUECKH aHAIM3WPOBATh XHWMHYECKYI0 WH(OpManuio,
nepepabaThiBaTh €€ M UCMOIb30BaTh B COOTBETCTBHY C TIOCTABJICHHON y4eOHOM 3a1aueii.
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