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MNOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma 1o XMMUHU Ha ypOBHE CpPEIHEro oouiero odpa3zoBaHus pa3paboTaHa
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUM K pe3ylbTaraM OCBOeHUs (enepanbHO  00pa3oBaTEIbHOM
nporpammbl cpeaHero obmero obpazoBanus(POIT COO), npencraBieHHbIx B DeneparibHOM
rocygapcTBeHHOM oOpazoBaTenbHoM cranaapre COO, ¢ yuérom Konuenuuu mpernogaBaHust
yuebHoro mpenMera «Xumush» B 0oOpa3zoBaTeNbHBIX opranuzanusx Poccuiickoit ®denepanuu,
pean3yIoUMX OCHOBHBIE 00pa30BaTENIbHbBIE MPOrpaMMbl, U OCHOBHBIX NOJ0KeHuM «CtpaTterun
pasButus BocnuTaHus B Poccuiickoil @enepanuu Ha nepuon no 2025 roma» (Pacnopsbxenue
IIpaBurenberBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YIJIyOJIEHHOrO HW3YUEHHUS 3aHMMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOTro oOpazoBaHusi ydammuxcs 10-11 xmaccoB. HM3ydenwe mpenmera,
peanmzyeMoe B yCIOBUSX aupPepeHInpoBaHHOTO, NPOPUIHHOIO OOYYCHHs, TMPU3BAHO
obecrneunTh 00I1e00pa3OBaTENbHYI0 U OOMIEKYJIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJBI,
HEOOXOIUMYIO ISl aJanTalii UX K OBICTPO MEHSIOIIMMCS YCIOBHSM JKH3HU B COIMyME, a
TaKXKe JUId TPOAODKEHUs OOydeHHs B OpraHu3alusx MpodecCHOHATbHOrO 00pa3oBaHUA, B
KOTOPBIX XUMHUS SBJISIETCS OJJHON U3 MPUOPUTETHBIX TUCIUILINH.

B nporpaMme mno XuMMUM Ha3zHaueHUEe NpeaMeTa «XHMHUS» TOIydaeT HOAPOOHYIO
WHTEPIpETAllMI0 B COOTBETCTBUU C OcCHoBomojararomumu nonoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH IIeJIeH, COiep KaHus, pe3yIbTaTOB 00ydeHuUsl U TpeOOBaHUI K YPOBHIO
MOJTOTOBKM BBITYCKHUKOB. CBUIETEIBCTBOM TOMY SBJISIOTCS CJEAYIOIIME BBIMOIHIEMbIE
MIPOrPaMMOi 1O XUMUU (D YHKITUU:

¢ uH(pOpPMALMOHHO-METOIUYECKAs, peanu3alusi KOTOpOM oOecreurnBaeT TMOIydYeHHe
MPEJCTaBICHUS O LENSIX, COJACpKAaHUHU, OOIIel cTpaTeruu OOydeHUus, BOCHUTAHUS U
pasBUTHs 00YYAIOLIUXCS CPEACTBAMU MPEIMETa, U3y4aeMOro B paMKax KOHKPETHOI'O
npodus;

e OpraHU3alMOHHO-INIAHUPYIOLIas, KOTOpas Ipe1ycMaTpuBaeT OIpe/IETICHHE:
MPUHIMIIOB  CTPYKTYPUPOBAHUS M  MOCIEAOBATEIbHOCTH H3Y4YEHHsS y4eOHOro
MaTepuana, KOJIWYECTBEHHBIX M KadyeCTBEHHBIX €ro XapaKTEpPUCTHK; IOAXOI0B K
(hOpMUPOBAHUIO COAEPKATETBHOW OCHOBBI KOHTPOJS W OLIEHKH O00pa30BaTElIbHBIX
JIOCTIDKEHHI OOYYalolmMXcsi B paMKaX HMTOTOBOW arTecTaiii B (opme eauHOro
rocy1apCTBEHHOI'O IK3aMEHA 10 XUMUHU.

[Iporpamma it yriryOJI€HHOTO U3Y4E€HUSI XUMUH:

e YCTaHABJIMBACT MHBAPUAHTHOE MPEIMETHOE COJIepkKaHNUE, 00A3aTeIbHOE IS U3YYECHUS
B paMKax OTHAENbHBIX  mpoduiied, mpeaycMaTpuUBaeT  paclpelesieHue U
CTPYKTYpUPOBAHHE €ro MO KiIaccaM, OCHOBHBIM COJI€pKaTeIbHBIM JTMHHSIM/pa3aeiam
Kypca;

e 1aéT NpUMEpPHOE paclpeseeHue yueOHOro BpeMEHHU, PEKOMEHIyeMOro sl U3y4eHUs
OTZEJIbHBIX TEM;

e [peajaraeT MPUMEPHYIO IOCIEI0BAaTEIbHOCTh H3yYeHUs y4eOHOro marepuaia ¢
Y4€TOM JIOTUKH [TIOCTPOECHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e AT METOAMYECKYI0 MHTEpPIPETALUI0O LEIe M 3anad H3y4deHHs MpeaMeTa Ha

er'Iy6J'IéHHOM YpPOBHE C y‘IéTOM COBPCMCHHBIX IPHUOPHUTETOB B CHUCTEME CPEAHETO
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OCBOCHHSI OCHOBHOH 00pa30BaTEIbHOM MPOTpaMMBI CpEIHETro OOIero oOpa3oBaHHS
(IMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), & TaKKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TTO3HABATENbHBIX JIEHCTBUI 0Oydaromierocss MO OCBOCHHIO COJEpKaHUs
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B TMPOrpaMMe IO XUMHH TMPEAyCMOTpeHa
MIPEEMCTBEHHOCTh C OOY4Y€HHEM XHMHUU Ha YpPOBHE OCHOBHOIO o0Omiero ooOpaszoBaHus. 3a
mpenenaMd  yCTAaHOBJICHHOM TMpOrpaMMOil MO XUMHH  00s3aTeNbHOM  (MHBapHAHTHON)
COCTAaBJISIIONIEH cofepKaHus yueOHOTO MpeaMeTa « XUMHS) 0CTaéTcs BO3MOXHOCTh BEIOOpa €ro
BapHAaTUBHOW COCTABJISIONIEH, KOTOpas JOJKHA ONMPENENATHCS B COOTBETCTBUHU C HAIPaBJICHUEM
KOHKPETHOT0 PO st OOydeHHUs.

B cootBerctBUM ¢ KoHUenTyanbHbIMH mnonoxeHusMu PI'OC COO o HazHaueHUU
peaMeToB 6a30BOr0 M yriTyOnEHHOTO ypoBHEH B cucTeMe u(depeHITMPOBAaHHOTO 00yIEeHHS Ha
YPOBHE CpeIHEro o0Iero o0pa3oBaHus XUMHUSI Ha YPOBHE YIIIyOJEHHOTO M3Y4YEHUsS HaIllpaBlieH
Ha pealn3alHio TPEEeMCTBEHHOCTH C TOCIEAYIOIIUM OSTaloM MOMYyYeHHs XHUMHYECKOro
oOpazoBaHMsI B paMKax M3yYCHHs CIIEHUAIBHBIX E€CTECTBEHHO-HAYYHBIX W XHMHYECKHX
JHCIMIUIMH B By3aX U OpraHMU3aIMsaX CpeaHero npodeccuoHanbsHOro oopasosanus. B 3Toii cBs3u
U3ydyeHHe Tmpeamera «XUMHS» OpPHUEHTHPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHe U
yriIyOJeHHe TEeOpeTHYEeCKOM U MPaKTUYECKOHM MOJTrOTOBKH OOYYaIOIIMXCs, BBIOPABIINX
ornpenenéHHpiil npoduis 00y4eHus, B TOM YHCIIE C MEPCIEKTUBON MOCIEIYIOIIEro MOITYYeHUS
XMMHUYECKOTro 00pa3oBaHMsl B OpraHu3aluax npopeccuoHaabHoro oopasoBanus. Hapsy ¢ atum,
B cBere TpeboBanuii ®I'OC COO Kk mIaHUpyeMbIM pe3yibTaTaM OCBOCHHS (eaepalibHON
00pazoBaTenbHOM MPOrpaMMBbl CpeaHero oOmiero oOpa3oBaHusl M3ydeHHE MpeaMeTa «XUMHDY
OPUEHTHPOBAHO TAKXKE€ Ha PEUICHHE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHS 00yJarOIInXCs,
Ha (OpPMUPOBAHHE Y HUX OOLIEHMHTEIICKTYaTIbHBIX YMEHUN, YMEHUN pallMOHANINU3ALNN yIeOHOTO
Tpyaia ¥  OOOOLIEHHBIX CIOCOOOB  AEATEIBHOCTH, HWMEIOUIMX MEXKIUCIHUILIMHAPHBIN,
HAJNPEIMETHBIN XapaKTep.

Cocrapnsgomumu  npeaMera «XUMHs» Ha YpOBHE YIIyOJIEHHOTO U3YYEHHUS SBISIOTCS
yrayonénueie Kypcebl — «Opranuueckas xumusi» U «OOIas U Heopranuueckas xumusi». [lpu
OIIPEJENICHUH TOJIX0J0B K OTOOPY M CTPYKTYpHOW OpraHM3alluy COJAEP’KaHUS 3TUX KypCOB B
IporpaMme Mo XUMHUHU 3a OcHOBY NpuHATH nonoxeHuss @I'OC COO o paznuuusax 0a30BOro u
yri1yOJaEHHOr0 YpOBHEW U3YyUEHUs MIPeIMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHudeckas
XMMHSD» COCTABJISIET COBOKYITHOCTh MPEIMETHBIX 3HAaHUN M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4eHHs MpeaMeTra. JTa cUcTeMa 3HaHWM MOoJy4yaeT onpeAesEHHOE TEOpETUYECKOe
JIOTIOJTHEHNE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OONbIIHil  00BEM
(akTonornueckoro Marepuana. Tak, Ha yriyOn€HHOM ypOBHE M3ydeHUs MpeaMeTa obecredyeHa
BO3MOXXHOCTh 3HAUUTEIHHOIO YBEIHUYCHHS OO0BEMA 3HAHMKW O XHUMHYECKHX OJIIEMEHTaX H
CBOMCTBaX UX COEAMHEHUI Ha OCHOBE PACHIMPEHMS U YriyOJleHus MpeACTaBICHHUH O CTPOSHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHMS pPEeaKLUi, pacCMaTPUBAEMBbIX C
TOYKH 3PCHMSI XUMUYECKOM KHHETHKH U TepMOJMHAMUKU. V3ydueHne nepuoauueckoro 3akoHa u
[leproauueckoit  cucTeMbl  XMMHUYECKHX  3JIEMEHTOB  Oa3UpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHUSIX O CTPOCHUH aToMa. XMMUYECKask CBA3b OOBSCHIETCS C
TOYKU 3PEHUS DHEPreTHUYECKUX H3MEHEHUH IMpu e€ o0pa3oBaHUM W pa3pyLICHHH, a TaKXKe C
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(opMHpOBaHUEM NPEACTABICHUN 00 3IEKTPOXMMHUUYECKHX MIPOLieccax U 3JIEKTPOIN3€e PACIIaBOB
U pacTBOPOB BEILIECTB. B Kypce OpraHMyYeckod XHMHM IIPM PACCMOTPEHUU PEaKLMOHHON
CIOCOOHOCTH COEAMHEHHH yJenseTcss 0co0oe BHUMaHUE BOIPOCaM 00 AJIEKTPOHHBIX YPQeKTax,
0 B3aMIMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaxiuil.
Ocoboe 3HayeHne UMeeT TO, YTO Ha COJep)KaHUEe KypCOB XMMHUHU YIIIYOJIEHHOTO ypOBHS
M3YUYEHHs Ul KJIACCOB ompenenéHHoro mnpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JIOMOJIHEHUH K o0Iiel cucreMe MpeIMETHBIX 3HAaHWI) OKa3bIBalOT BIMSHUE CMEXKHBIE
npeaMeTsl. Tak, Hampumep, B COAEpKAHMM TMpeaMeTa sl KIacCOB XHMMHUKO-(DH3MYECKOro
npoduiis 6oiblIoe 3HaYeHHE OYAyT MMETh AJIEMEHTHl ydeOHOro MaTepuasia Mo oOie XuMHH.
[Ipu u3ydyeHuwm npeaMera B JAHHOM Cilydae akLEHT OyJdeT clejlaH Ha OOLIHOCTb METOJ0B
MIO3HAHUS, OOITHOCTh 3aKOHOB M TEOPHH B XMMHUHU M B (U3UKE: aTOMHO-MOJICKYJISIpHAs TEOpHUs
(MonekymnsipHast Teopuss B (U3HMKE), 3aKOHBl COXpPAaHEHUS MacChl W DHEPTUH, 3aKOHBI
TEPMOAMHAMUKH, JIEKTPOJIN3A, IPEICTABICHHUS O CTPOCHUH BEILIECTB U IPYIOE.
B 10 ke Bpems B cozepkaHUM MpeaMeTa A KI1aCCOB XMMUKO-OMOIOrHYecKOro npoduis
OONBIINI yIeNbHBIN BeC OyleT UMETh OpraHuYecKas XuMus. B 3ToM ciyyae mpemnocTaBiseTcs
BO3MOXKHOCTD JUIsl 00Jiee 0OCTOSATEILHOIO PACCMOTPEHNS XUMHUECKON OpraHU3aluy KIETKU Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K HpPHUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JHUMHJbI, OCNKH, YIJIeBOJbl, HYKIEMHOBbIE KUCIOTHI M Apyrue. IIpu sTom
3HaHMUSI O COCTaBE M CBOWCTBAxX MpEJCTaBUTENIE OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB
CITy’KaT OCHOBOM JJIs1 U3YYEHHsI CYLTHOCTH MPOLECCOB (POTOCUHTE3A, ABIXaHUS, THILEBAPEHUSI.
B nuiane QopMupoBaHUS OCHOB HAaydyHOIO MHUPOBO33PEHHUS, OCBOEHHUS OOLIEHAayUHBIX
METOJI0B ITO3HAHMS U OIbITa IPAKTUUECKOTO MPUMEHEHNS] HAYUYHbIX 3HAHUI M3ydeHHUe IpeaMmeTa
«XuMus» Ha YriyOJdEHHOM YpOBHE OCHOBAHO HAa MEXIIPEIMETHBIX CBS3AX C Y4EOHBIMU
peaMeTaMu, BXOJISIIMMHU B COCTaB MPEIMETHBIX oOnacTell «EcTecTBeHHO-HAyYHbIE IPEIMETHI»,
«Marematuka 1 uHpopmaTuka» u «Pycckuil s3bIK U IUTEpATYpar.
[Ipu m3ydennn yueOHOro npenmera «XHMHUsS» Ha YIIyOIEHHOM ypOBHE TakkKe, Kak Ha
YPOBHE OCHOBHOTO M CpeAHero oOmero oOpazoBaHus (Ha ©0a30BOM YpOBHE), 3ajadeit
MIEPBOCTENIEHHOW 3HAYMMOCTH sIBiIsieTcs (OPMUPOBAHHE OCHOB HAyKM XHMHHM Kak OO0JacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTUYECKOW JAEATEIbHOCTU UEJIOBEKA M OJHOIO U3
KOMIIOHEHTOB MHPOBOHM KYJIbTYphl. Pemienue 3Toil 3amaun Ha yriayOIE€HHOM ypOBHE U3y4YEHHS
IIpeIMeTa MpearonaraeT peajan3aluio Takux Leei, Kak:
e (opMHpOBaHUE MPEICTABICHUN: O MAaTEPUAIBLHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y [T03HABAEMOCTH SIBJIEHUI IPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€¢ Belylle ponu B 0o0ecreuyeHHH YCTOHUMBOrO pa3BUTHS YEJIOBEYECTBA: B PELICHUU
po0JieM HKOJIOTMYECKOM, SHEPreTUYeCKOM M MHILEBOM 0e30macHOCTH, B Pa3BUTUU
MEIMIMHBI, CO3JaHUM HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHUKOB JHEPruu, B
obecrieueHuu paIoHaIbHOIO MIPUPOAONONIL30BaHNUS, B (dhopmMupoBaHuu
MHUPOBO33PEHUS U 00IIEH KyIbTYphl UETIOBEKa, a TAKXKe SKOJIOTMYeCKH 0OOCHOBAaHHOIO
OTHOILIEHUS K CBOEMY 3I0POBBIO U IIPUPOIHOU CPEXE;

® OCBOCHHE CHCTEMBI 3HAHMM, JIEKAIMUX B OCHOBE XHMHUYECKOW COCTABIIIOLICH
€CTECTBEHHO-HAyyHON KapTUHBI MuUpa: (yHIAMEHTAIbHBIX IOHATUH, 3aKOHOB H
TEOpUN XHMMHH, COBPEMEHHBIX IPEJICTAaBIEHUN O CTPOECHUHU BEIIECTBA HA Pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0

 TEePMOJWHAMHYECKHX W KHHETHYECKAX 3aKOHOMEPHOCTX HPOTreiaPhira “Kimiaetienx
JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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peaxuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOpaX M JUCIIEPCHBIX CUCTEMax, 00 O0ImMX
HAaYYHBIX IMPUHOHUIIAX XUMHUYCCKOI'O IMTPOMU3BOACTBA,

e (QopmupoBanre y O0OydYalOIIMXCS OCO3HAHHOTO TIOHUMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHUMHYECKUX 3HAHUU JJIA OOBSICHEHUST KITFOUEBBIX I/II[ef/'I n HpO6J'I€M
COBPEMEHHOW XHMHH, JUIsI OOBSICHEHHS WM TPOTHO3HPOBAHUS SBICHHUM, HMMEIOIINX
€CTECTBEHHO-HAYUYHYIO TPUPOIY; TPAMOTHOTO pEIICHUs] MpoOJieM, CBS3aHHBIX C
XUMHEH, TMPOrHO3UPOBAHMS, aHadM3a W OIEHKH C TO3UIHUNA SKOJIOTHMYECKON
0€30MacHOCTH TOCIECTBUNM OBITOBOM M NMPOW3BOJCTBEHHOMN JEATEIHHOCTH YEIIOBEKa,
CBS3aHHOH C XHUMHYECKUM MPOU3BOJICTBOM, HCIOIL30BAaHUEM U TepepaboTKOi
BEIIECTB;

e yrayOJeHWe NPEACTABICHWA O HAyYHBIX METOJaxX I03HAHUS, HEOOXOMUMBIX IS
MPUOOPETEHHS] YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMHUECKUX
HBHCHHﬁ, uMeromux MECT0 B IPUPOAC, B HpaKTH‘ICCKOfI JCATCIIBHOCTU U
IOBCEIHEBHOMW KU3HU.

B mnane peanuzauuMu 1NepBOOYEPENHBIX BOCHHUTATEIbHBIX M Pa3BUBAIOIIMX (YHKIMMA
IIEJIOCTHON CHCTEMBI CPEAHEro o0mero oOpa3oBaHUsl NMPHU U3YUYEHUU Tpeamera «XuMHsS» Ha
yrayoa€HHOM ypOBHE 0COOYIO aKTYalTbHOCTh MPUOOPETAIOT TAKKE TIETH U 3a7a49H, KaK:

e BOCIUTaHHE YOEKIEHHOCTH B IMO3HABAEMOCTH SBJIICHUH MPHPOIBI, YBAKECHHS K
MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPETHUECKUX W MPHUKIATHBIX HCCIEIOBAHUA B
XUMUH, (POpMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHUBALIMU K OOYYEHHIO U MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS OOIICUYETTIOBEUYECKUX IICHHOCTEH;

e pa3BUTHE TO3HABATENBHBIX HWHTEPECOB, HWHTEIUIEKTYallbHBIX M  TBOPYECKHX
crocoOHOCTeW oOy4aromuxcs, GOpMHUPOBAHUE Yy HHUX CO3HATEIHHOTO OTHOIICHHS K
caMo00pa30BaHUI0 U HEMNPEPHIBHOMY OOpPa30BaHMIO KaK YCJIOBUIO YCIEUIHOMN
pohecCUOHATBHOW U OOILIECTBEHHOW IESITeIbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3I0POBOM 00pa3e *KHU3HU;

e (opmupoBaHre yMEHHIl W HaBBIKOB DPa3yMHOTO MPHUPOJONONb3OBAHUS, Pa3BUTHE
9KOJIOTUYECKOM  KYyJIbTyphbl, = NPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-NOJE3HOU
9KOJIOTMYECKOM 1eSITEIbHOCTH.

OO0miee 4yuCIIO YacoB, MPEIYCMOTPEHHBIX JUIsl WM3Y4YEHHUS XMMHUM Ha YriayOJIEHHOM YpOBHE
cpenHero obmero odpaszoBanus, coctaiser 204 wacoB: B 10 kmacce — 102 gaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 gaca B HEZEIIO).

Onepatop 340 000 "KomnaHus "TeH3op"
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COJEPKAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKAS XUMUSA

TeopeTnyeckne 0OCHOBbI OPraHN4eCKOl XUMMH.

IIpenmMer W 3HAaYeHME OPTraHUYECKOM XHMMHHU, TMPEICTaBIEHHE O MHOroo0pasuu
OpPTaHUYECKUX COCTUHEHUH.

DJEeKTpOHHOE CTPOEHUE aToMa YIiepoja: OCHOBHOE W BO30YXKAEHHOE COCTOSHUSI.
BanenTHble BO3SMOXKHOCTH aTOMa yriepoaa. XuMUYecKasl CBSI3b B OPTraHMYECKUX COCAHMHECHUSIX.
Tunsl rubpuan3anuy aTOMHBIX opOuTaneil yriepoaa. MexaHusMbel 00pa3oBaHUsI KOBAJIEHTHOM
cBsi3u (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHBIH). THUIbI epekppIBaHUs aTOMHBIX OopOWTane, 6- U
n-cBsi3u. OnuHapHas, JIBOHHas U TpoiHas cBsA3b. CrocoObl pa3pbiBa CBA3€H B MOJEKYyJax
OpraHuyecKux BemecTB. [loHsaTue o cBOOOIHOM paauKane, Hykiaeodue u dJIeKTpoduie.

Teopust cTpoeHuss opraHuyeckux coeauHeHuid A.M. bByrmiepoBa U COBpEMEHHBIE
MPEJCTABICHUS O CTPYKTYPE MOJIEKYJl. 3HaYeHHUE TEOPHH CTPOSHHSI OPraHMUECKUX COSTUHEHUH.
MonekynsapHele U CTpYKTypHbIe (Qopmyibl. CTpyKTypHble (OpPMYNbl pa3IUYHBIX BUJIOB:
pa3BépHyTas, CoKpamiéHHas, ckenerHas. M3omepus. Buabl wu3oMepun: CTPyKTypHas,
MPOCTPAHCTBEHHAs. OJEKTPOHHBbIE OS(PQPEeKThl B MOJEKYlIaX OPraHUYECKUX COEJAUHEHUN
(MHIYKTUBHBIA U ME30MEPHBIN 3P PEKTHI).

[IpencraBnenue o kinaccudukanuu opranndeckux BemecTs. [IoHsTHE 0 QyHKIIMOHATHHON
rpymrme. ['omonorus. ['omonoruueckue psapl. Cucremarndeckas HOMEHKIATYpa OpraHHYECKUX
coeaunennit (IUPAC) u TpuBuaiibHble Ha3BaHUsI OTJEJIBHBIX PEICTABUTENCH.

OcobenHocty U KjIaccupuUKanusi  OpraHmdeckux  peakuuil.  OKuCIUTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUU B OPTraHUYECKON XUMHH.

DKcriepuMeHTaIbHbIE METO/bl U3YYEHHUS BEIIECTB U UX MPEBPAILlEHUN: O3HAKOMIICHHE C
oOpasliaMi OpraHMYeCcKHX BEIIECTB M MaTepHallaMd Ha MX OCHOBE, OMBITHI MO MPEBPAICHUIO
OPraHUYECKUX BEIIECTB IpU HarpeBaHuM (IUIaBJeHHE, OOYIrJMBaHWE U  TOpEHue),
KOHCTPYUPOBAHHE MOJIENICH MOJIEKYJI OPraHUYECKUX BEIECTB.

Yriaesoaopoabl.

Ankanbl. ['omonornyeckuii psj ankaHoB, oOmias ¢opmyrina, HOMEHKIATypa U M30MepHsl.
DJIeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKaHoB, SP>-THOPHIM3aIMs aTOMHBIX
opOuTasielt yriepoaa, 6-cBsi3b. OU3NUECKUE CBOMCTBA aTKAHOB.

XUMHUYECKHE CBOMCTBA aJIKaHOB: PEAKIIMM 3aMEILEHUs, N30MEpPU3aLlUH, JeTHAPHUPOBAHUS,
UMKIW3alUY, THUpONM3a, KpekuHra, ropeHus. [lpeacraBieHne o MeXaHU3ME peaKIUil
paluKaIbHOrO 3aMeIIeHUSI.

Haxoxpaenue B mpuposie. CriocoObl moaydeHus: U MpUMEHEHHE aJIKaHOB.

Huknoankanel. O6mmast popmyna, HOMEHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOCHHS H
XUMUYECKUX CBOWCTB MajbiX (IHMKJIONPOMAH, IMKIOOyTaH) M OOBIYHBIX (IIMKIJIONICHTAH,
[UKJIOTeKCaH) MUKIoAIKaHOB. CriocOObI MOTyUYEeHHS U MPUMEHEHHUE ITUKII0ATKAHOB.

Ankensl. 'omonorunyeckuii psj ajakeHoB, oouias GopMysna, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYd alKeHOB, SP’-rMOpHIM3alus aTOMHEIX opOuTaneii
yriepoza, 6- 1 m-cBa3u. CTpyKTypHas U TeoMeTpuueckas (Iuc-Tpanc-) usomepus. Gusndeckue

T CBOWCTBa @IKEHOB. XWMHUYECKAE CBOWCTBA: peaknud Tpucoe i A eiieris T8=om- —
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MOJOKEHUE MPH JBOWHOW CBSI3M, MOJIUMEpU3aluu U okucieHus. [IpaBumo MapKoBHHKOBA.
KauecTBeHHBIC peakiuu Ha JBOWHYIO CBs3b. CIIOCOOBI MOMYYECHUS U TPUMEHEHUE AJIKCHOB.

Anxaguensl.  Knaccudukanusa — ankaaueHoB — (CONMpsiKEHHBIC,  HM30JIMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOI'O CTPOCHUS W XUMHYECKHX CBOWMCTB
COMPsKEHHBIX UEHOB, 1,2- u 1,4-npucoenunenue. [lonmumepuszanus CONpsiKEHHBIX TUEHOB.
Crioco0bI oTyyeHus: ¥ IPUMEHEHUE alIKaJUCHOB.

AnkuHbl. ["'oMonoruueckuii psj aakuHOB, oOmmias ¢opMmyia, HOMEHKIATYpa U U30MEpHs.
DNEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKMHOB, SP-THOpUAM3AIUS aTOMHBIX
opbutaneit yriepoma. PU3NYECKHE CBOWCTBA AalKHHOB. XHWMHYECKHE CBOWCTBA: peaKIUU
MPUCOENHEHHUS, AUMEpPU3aluu U TpUMepHU3aluu, okuciaeHus. KucinorHele cBOICTBA ajJKHUHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIC peakiMHM Ha TPOHHYIO CBs3b. CrocoOBI
MOJTyYEHUs U TIPUMEHEHUE alIKUHOB.

ApoMaTudeckue yriieBoJIopo/Ibl (apeHsl). ['oMomorudeckuii psij apeHoB, obImas popmyia,
HOMEHKIIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJbl OeH30Ja.
@dusnyeckre CBOMCTBA apeHOB. XMUMHUYECKHE CBOICTBA OEH305la U €ro IOMOJIOTOB: PEaKLHMU
3aMenieHusl B OCH30JbHOM KOJbIIE W YIJIEBOAOPOIHOM paJuKale, Peakluu MPUCOCTUHEHUS,
OKHCIIEHUE ToMOJIoroB OeH3ona. [IpeacraBineHne o0 OpHEHTUPYIOIEM JEMCTBUM 3aMECTUTENEN
B OCH30JIbHOM KOJIbIIE HA MPUMEpPE aTKUIBHBIX PAIUKAIOB, KapOOKCHIBHOMN, THAPOKCUIHHOM,
aMUHO- W HUTPOTPYMIbI, aTOMOB rajioreHoB. OcoOEHHOCTH XUMHUYECKHX CBOMCTB CTHpOJA.
[Momumepuzamnuss  ctupona. CrmocoObl  TONydYeHHS W TNPUMEHEHHE  apoMaTHYeCKHX
yTJI€BOJIOPO/IOB.

[puponnsiii ra3. [lonyrHeie HedTaHbIe Ta3sl. Hed1h u € mpoucxoxkaenue. KameHHbIN
yroib W TPOAYKTHl ero mepepaborku. CriocoObl mepepaboTku HedTH: TEPEeroHKa, KPEKWHT
(TepMuyecKHid, KaTaIUTHYECKUil), pudopmunr, nuponus. IIpoaykTsl nepepaboTku HeDTH, UX
MIPUMEHEHHE B IIPOMBIIIUIEHHOCTH U B OBITY.

['enernueckas cBsi3b MEXAY pa3IMUHBIMU KJIACCAaMH YIJIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHHUE TalOreHIIPOU3BOIHBIX YIJIEBOAOPOAOB. Peakuuu 3aMerieHus
rajjoreHa Ha THJIPOKCOIPYNIY, HHUTPOTPYIIy, LUaHOTpynmy, amuHorpymnmy. JlelicTBue Ha
TaJIOTEHIIPOM3BOJHBIE BOAHOIO M  CIMPTOBOIO  pacTBopa Im€noun. Bsaumopnelicteue
JUTaJOreHAIKaHOB C MarHueM M LHUHKOM. [IoHSTHE O METaJuI0OpraHUYeCKHX COEIUHEHMSX.
Vcnonb30BaHue TrajJoOreHNpPOU3BOIHBIX YIICBOAOPOAOB B OBITY, TEXHHKE U TP CHUHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEepPUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W MX MPEBpPALICHUN: H3YyUYCHUE
(bU3UYECKUX  CBOMCTB  yIJIEBOAOPOAOB  (pPacTBOPUMOCTh),  KAUECTBEHHBIX  pEaKIUi
YIJIEBOJOPOIOB Pa3IMYHbIX KiIaccoB (oOecuBeunBaHuE OpOMHON WJIM MOAHOM BOABI, pacTBOpa
MepMaHraHaTa Kajius, B3aWMOJCHCTBHE alleTHJIeHAa C aMMHAYyHBIM pPacTBOPOM OKCHIA
cepedpa(l)), kauecTBeHHOE OOHapyXKeHUE yriepoja W BOJAOPOAA B OPraHUYECKUX BEIICCTBAX,
MONTyUYeHUE HTHJIIEHA U HM3y4YCHHE €ro CBOMCTB, O3HaKoMJeHHE C Komekuusmu «HedTe» u
«Yromp», ¢ oOpa3mamMu IUIacTMAacCc, KaydyKOB U PE3UHBI, MOJEIMPOBAHUE MOJIEKYI
YIJI€BOJOPOIOB U FaJOr€HIIPOU3BOIHBIX YIJIEBOIOPOIOB.

Kucsiopoaconep:xamue oprannyeckue coeMHeHHs.

IIpenensHble omHOaTOMHBIE cnupThl. CTpoeHHE MOJEKYJl (Ha IpUMEpe MeTaHoja U
atanosa). 'oMonorudeckuit psj, odmas Gopmysa, H30MepHs, HOMEHKIIATypa U KilacCU(UKAITHSI.

: i ' B.— BOgopoaiee0 ey Vremply —
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MOJIEKYJIaMH ~ COUPTOB. XHMMHYECKHE CBOMCTBA: pEaKUMM 3aMEUICHUs, JeruapaTanuu,
OKHCJICHUSI, B3aUMO/ICUCTBUE C OPraHUYECKUMH U HEOpraHWYeCKUMH Kuciaotamu. KauectBenHas
peakuus Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHONAa M METaHOJIa HAa OPraHM3M YeJOBEKa.
Crioco0bI oTy4yeHus: ¥ IPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie »a¢upsl, HOMeHKIaTypa U u3oMepus. OcobeHHOCTH (HU3MUECKUX U XUMHYECKUX
CBOMCTB.

MHOroaToMHbl€ CHUPTHl — 3TUJIEHIVIMKOAb M TIIUIEpUuH. DPU3NuecKkhe U XHUMHYECKHE
CBOWMCTBA: pPEAKIMU 3aMEILEHUs, B3aUMOJICHCTBUE C OPraHUYECKUMH U HEOPraHWYECKUMH
KHCJIOTaMH, KaueCTBEHHAsl peaKiusi HAa MHOTroaTOMHbIe ciupThl. [IpeacTaBienne o MexaHu3mMe
peakuuii HykieomibHOr0 3aMenieHus. JlefictBue Ha opranusm denoBeka. CriocoObl OTy4deHUs
Y IPUMEHEHHUE MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJbl, B3aUMHOE BIUSHUE TMAPOKCOTPYIIBI U OEH30JIBbHOTO Spa.
®usnueckue cporcTBa (eHona. OcoOEHHOCTH XMMHYECKUX CBOWCTB (eHona. KauecTBeHHbIE
peakiuu Ha ¢eHon. TokcuuHocTh (enona. CrocoObl MOMydeHHs W NpUMEHeHHe (QeHona.
®denondopmanbieruiHas cMoia.

KapOonusnbpHble coelMHEHUST — aIbJeruAbl M KETOHBl. JJIEKTPOHHOE CTPOCHUE
KapOOHMIIBHOM rpymmbl. ['oMonornyeckne psasl ambACTHIOB W KETOHOB, obOmas Qopmyia,
n3oMepus M HOMEHKIaTypa. du3ndeckue CBOWCTBA aNbAECTUIOB M KETOHOB. XHUMHYECKHE
CBOWMCTBAa aNbAECTUIOB M KETOHOB: peakiuu mnpucoeauHeHus. OKUCIEHHE abIETUIOB,
KaueCTBEHHBIE peaKinu Ha anblerujbl. CrocoObl MONydyeHUss U TMPUMEHEHHE ajbJCTHAOB U
KETOHOB.

OnHOOCHOBHBIE TIpeAeNbHbIE KapOOHOBBIE KHCIOTh. OCOOCHHOCTH CTPOEHUS MOJIECKYII
KapOOHOBBIX KHCHOT. M3omepuss m HOMeHKimarypa. dusnyeckue CBOHCTBA OTHOOCHOBHBIX
MpeaeNbHBIX KapOOHOBBIX KHUCIOT. BoMopoaHble CBS3M MEXIy MOJEKyJIaMH KapOOHOBBIX
KHCTOT. XUMHUYECKHE CBOWCTBA: KHCIOTHBIE CBOWMCTBA, peakiusi »TepuUKANK, PEaKIUU C
Y4aCTHEM YTIICBOIOPOAHOrO paaukana. OCOOCHHOCTH CBOMCTB MYpaBbHHON KUCIIOTHI. [loHSATHE
O TPOHU3BOAHBIX KaPOOHOBBIX KHUCIIOT — CIOXKHBIX 3¢upax. MHOroodbpaszue KkapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOICTB HEMPEEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIOT, JUKApOOHOBBIX
KHCIIOT, THAPOKCUKAapOOHOBBIX KucioT. [IpencraBurenut BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBasl, MaJIbMUTHHOBAS, OJICUHOBAs, JUHO/IE8As, JUHONEHO08as KUCIOThL. CrocoObl
MOJTy4eHUs U TIPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxnble 3¢upsl. ['omonorudeckuit psa, odmas Gopmyiia, ©30Mepusi 1 HOMEHKIJIATypa.
du3nyecKre U XUMUYECKUE CBOMCTBA: THIPOJIN3 B KACIIONW U LIEJIOYHOU cpele.

Kupwr. Ctpoenue, ¢puznueckrne U XUMHUYECKHAE CBOWCTBA YKUPOB: THIPOIN3 B KHUCIOH U
meso9Hoi cpene. OCOOEHHOCTH CBOMCTB JKMPOB, COAEPIKAIINX OCTATKA HENPEAeIbHBIX KUPHBIX
KHUCIIOT. JKHpBI B IPUPO/IE.

MpI14 KaK COJHM BBICIINX KapOOHOBBIX KUCIIOT, KX MOIOIIEE ICHCTBHE.

OOmast xapakrepuctuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, IM- U
nonucaxapuasl). MoHocaxapuapl: TJIIOK03a, (pyKTO3a, TajakTto3a, pubo3a, ae30Kchpudo3a.
@dusnyeckue CBOWCTBA W HaxoxJaeHue B mpupone. PorocuHTe3. XUMHUUYECKHME CBOMCTBA
[JIFOKO3bl: PEaKkIMM ¢ Y4YaCTHEM CHHUPTOBBIX M  aNBJACTMJHON TIpPYII, CIUPTOBOE U
MOJIOYHOKHUCIIOe Opoxenue. IIpuMeHeHHMe TIIIOKO3bI, €€ 3HAYeHHE B JKU3HEIEATEIbHOCTH
opranusma. Jlucaxapuael: caxapo3a, MalbTO3a M JakTo3a. BoccraHaBnmuBaromue U
RascertertfARe0 Kommrpdererr n
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npumenenue. [lonucaxapuapl: Kpaxmal, TJIIMKOTeH M 1emtoio3a. CTpoeHHe MakpOMOJEKYI
Kpaxmana, TJMKOr€Ha U MeJUTiojio3bl. (Du3nueckue CBOMCTBA Kpaxmalla M IEJUIIOJIO3bL.
XUMHYEeCKHEe CBOMCTBa Kpaxmaia: THAPONU3, KAaUeCTBEHHAs pPeaklus C HMOJO0M. XUMHYECKHE
CBOICTBA IEJUTFOJIO3BI: THAPOIU3, MOTydeHrue d(UpoB 1eIuTio036l. [ToHSITHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIM MIENK).

DKCHEepUMEHTAIbHBIE METOJIbI M3y4YEHHUs BEUIECTB M WX MPEBpAIICHUI: PacTBOPUMOCTH
pa3IMUYHBIX CIHUPTOB B BOJE, B3aUMOJICHCTBUE STaHONA C HATPUEM, OKHCJICHHE JTHIIOBOTO
CrupTa B ajbJeTHU]l Ha pacKaJEHHOW MEIHOW MPOBOJIOKE, OKHCIEHHE HTHUJIOBOIO CIHUPTa
JUXPOMATOM Kalusi (BO3MOXKHO HMCIIOh30BaHUE BUIEOMATEPHATIOB), KAYECTBEHHBIC PEaKIUU Ha
anpaerusl (¢ ruapokcuom auammuncepeopa(l) u ruapoxcuaom meau(ll)), peakuus rimmepruna
¢ ruapokcuioMm Meau(ll), xumuueckue cBONHCTBa pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJICHCTBUE
pacTBopa TIOK03bl ¢ TuapokcuaoMm meau(ll), B3auMopaeiicTBue kpaxmainga C HOIOM, PEIICHHE
IKCIIEPUMEHTAIBHBIX 337124 1o TeMaM «CTHpThl ¥ peHombl», «KapOoHOBbIe KUCIOTHL. CIOXKHBIE
3uphI».

A3o0Tcoaep:xaniue OpraHudeckre coeJuHeHusl.

AMUHBI — OpraHMuYecKde Mpou3BOAHBIE aMMuaka. Kiaccudukanus aMHUHOB:
amrdaTrnyecKkue ¥ apoMaTUYeCKUe; TIEPBUYHBIC, BTOPUYHBIC U TpeTHdHbIe. CTPOSCHUE MOJICKYT,
obmiast ¢popmyna, U30Mepusi, HOMEHKIATypa U (pusmveckue cBoicTBa. XMUMHUYECKOE CBOICTBa
annpaTHIECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, aJKUJIMPOBAHHE, B3aMMOJCHCTBHE TMEPBUYHBIX
aAMUHOB C a30TUCTOU KUCIOTON. CONK aTKUIaMMOHUS.

AHWIMH — IPEeACTaBUTE]Ib aMUHOB apoMaTthdeckoro psana. Ctpoenue anuinvHa. Bzanmuoe
BIIUSIHUE TPYII aTOMOB B MoJeKyie aHuiuHa. OCOOCHHOCTH XUMHYECKHX CBOMCTB aHHMIJIMHA.
KauectBennsle peakunu Ha aHWIMH. CrocoObl MONMY4YeHHs] W NPUMEHEHHE anu(aTHuecKux
amMuHOB. [lonydyenune anminHa U3 HUTPOOEH30A.

Amunokucnorsl. Homenknatypa wu  uszomepusa. OTAenbHble MPEACTABUTENH  O-
AMUHOKUCJIOT: TJIMIUH, anaHuH. Du3nyeckue CBOMCTBA aMUHOKHUCIOT. XMMHUYECKHAE CBOMCTBA
AMUHOKHCIIOT KaK aM(OTepHBIX OpraHUYEeCKHMX COCAWHEHUH, peakius MOJIMKOHICHCAIUH,
oOpa3oBaHKe TENTUIHON CBsI3U. buonorndeckoe 3HaueHne aMUHOKUCIOT. CHUHTE3 M THAPOIIN3
MENTUJIOB.

benku kak mnpupomHbie momuMepsl. [lepBuduHasi, BTOpUYHAS W TPETUYHAS CTPYKTypa
O0enkoB. XMMHYECKHE CBOMCTBA OENKOB: THAPOIU3, JCHATYpallMs, KAYECTBEHHBIC PEAKIUU Ha
OenKy.

DKCIEePUMEHTAIbHBIE METOJbl M3YYECHHsS] BELIECTB M HMX MPEBPALECHUN: PAaCTBOPEHHE
OenKoB B BOJIE, JCHATypalusi OENKOB MpU HArPEeBaHHUH, IIBETHHIE peaKklUU Ha ONKH, pelieHue
SKCIICPUMEHTAJIbHBIX 337a4 10 TeMaM «A3O0TCOAEpKalUe OpPTraHWYECKUE COCAUHEHUS» U
«PacrozHaBaHre OpraHMYECKUX COCAMHEHUIY.

BbicokomoJieKyIsipHbIe COeTMHEHUS.

OCHOBHBIE TOHSATHUS XUMHUU BBICOKOMOJEKYJSIPHBIX COEOUHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb TMOJUMEPHU3AINH, CPEIHssA MoJIeKyasipHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — MOJIMMEPU3ALIMS U TTOJTUKOH ICH AL

[Tonumepubie MaTepuabl. [Tnactmacchl (monusTHIIeH, MOJUIIPONIIIEH,
MTOJTUBUHUITXIIOPUI, MTOJTUCTUPOIL, MOJIMMETHIIMETaKPUJIIAT, MOJIMKApOOHATHI,

noymaTHIeHTepedTanar). Y THIu3anus 1 nepepadoTKa IIacTuKa.
Onepatop 340 000 "KomnaHus "TeH3op"
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DNacTOMEphl: HATYpPaJIbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOpPONPEHOBBIN, N30IPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Monmumepsl  cnenuanbHOrO  HazHaueHUs  (TepyoH, KeBlap, OSIEKTPOMPOBOASIIINE
[IOJIUMEPBI, OHopasiaraeMble MOJIUMEPHI).

DKCIEPUMEHTAIbHBIE METO/IbI U3YUYEHHs BEIIECTB U UX MPEBPALICHUI: 03HAKOMIIEHHE C
oOpa3namMy MPHUPOAHBIX M HCKYCCTBEHHBIX BOJOKOH, IIJJaCTMAacC, KaydyyKoB, pelIeHue
SKCIEPUMEHTANIbHBIX 33/1a4 110 TeMe «Pacrno3HaBaHue MaacTMacc U BOJIOKOH».

Pacuérhrle 3amayn.

Haxoxaenue MonexynsipHoi popMysbl OpraHu4ecKOro COSTUHEHHS IO MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJEHUE MOJEKYISIpPHONH (POpPMYJIbl OpraHMYECKOro
coequHeHus 1o Macce (00BEMY) MPOIYKTOB CropaHus, MO KOMUYECTBY BellecTBa (Macce,
00bEMY) IPOAYKTOB PEAKIIUU U/UIH UCXOIHBIX BEUIECTB, YCTAHOBIEHUE CTPYKTYPHOI (OPMYIIBI
OpPraHMYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOWCTB WJIM CIHOCOOOB IONYyYEHHS,
OIPEJIETICHUE 10JIM BBIXO/A MPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOXKHOIO.

MexnpeaMeTHbIE CBSI3U.

Peanuzaiust MexxnpeaMeTHbIX CBA3EH MpPU M3Y4EHHHM opraHnyeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSI Yepe3 HCMOIb30BaHHE KaK OOLIUX €CTECTBEHHO-HAy4YHBIX MOHSTHH, Tak U
MOHSITUM, TPUHATHIX B OTACIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SBJIEHUWE, HAay4dHBIH (akT, TUIOTe3a, TEopus,
3aKOH, aHAJN3, CHUHTE3, KIacCH(UKaIus, HaOIIOJeHUE, HM3MEpEHHUE, IKCIEPUMEHT, MOJECTb,
MOJEIINPOBAHUE.

®dusuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKUU
YpOBEHb, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE BEIIecTBa, (PM3MUYECKHUE BEITUYMHBI,
€IMHUILIBI U3MEPEHUsI, CKOPOCTb, IHEPTUS, Macca.

buonorus: knerka, opranusm, sKocucTema, ouocdepa, MeTabonu3M, HACIEICTBEHHOCTD,
aBTOTPO(HBI U TETepOTPO(dHBIA THUI TUTaHUA, OpokeHHE, (POTOCUHTE3, IbIXaHUE, OECINIKH,
YTIEBOJIBL, )KUPBI, HYKICHHOBBIE KUCIOTHI, (JEPMEHTHI.

['eorpadusi: mone3Hple HCKOMaeMble, TOTLITUBO.

TexHonorus: NUUIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOI'O MUTAHUS, MOIOIINE CPE/ICTBA,
MaTrepHuabl U3 HCKYCCTBEHHBIX U CHHTETHUYECKHX BOJIOKOH.

11 KJIACC
OBHIASA U HEOPTAHNYECKAS XUMUA

TeopeTruyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX sifiep. XUMHUECKUN 3eMeHT. M3otomnbl. CTpoeHue 3IEKTPOHHBIX
000JI0OYEK aTOMOB, KBAaHTOBBIC YHCIA. DHEPreTUYECKUE YPOBHH W TOMYPOBHU. ATOMHBIE
opbutanu. Kinaccudukanus XMMHYECKHX dJIeMeHTOB (S-, p-, d-, f-omements). Pacnpenenenue
JJICKTPOHOB TI0 aTOMHBIM OpOWTANISIM. ODJEKTPOHHBIE KOH(QUTYpAaIlMK aTOMOB JJEMCHTOB
MEepPBOro—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUHU, DIIEKTPOHHBIC
KOHUTypali HOHOB. DJIEKTPOOTPULIATEIbHOCTD.

Ilepuonnueckuit 3akoH u Ilepuoguueckas cucrema XuMHU4YecKux diaemeHtos JI.U.

Menzeneepa. CBA3b MEPHOANYECKOro 3akoHa ¥ IleprommaeckIHP AR “Yemtiaeeithix —
JIOKYMEHT MOAMUCAH 3MIEKTPOHHOM MOAMMCHIO
MYHULUUNAJIbHOE BIO)XETHOE OBLLEOBPA30BATEJ/IbHOE 18.10.24 11:16 Ceptudukar 375104C801B808644DF14FFEB2878CA1
YUYPEXXOQEHMUE "CPEAHAA OBLLEOBPA30BATEJ/IbHASA LLIKOJIA N22" (MSK)
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3JIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHYECKUX DSJIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX U CIIOKHBIX BEIIECTB IO TpyHIaM H
nepuogaM. 3HaueHue nepuoanueckoro 3akona /.M. Menaeneena.

XuMuueckasi CB3b. BUIbl XMMHUYECKON CBSA3W: KOBAJCHTHAs, NOHHAS, METAJUIMYECKas.
MexaHu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBsI3U: OOMEHHBIM U JTOHOPHO-aKIENTOPHBINA. DHEprus
U janvHa cBs3u. [loaspHOCTh, HANIPaBICHHOCTh U HACHIIIAEMOCTh KOBaJEHTHOM cBsi3u. KpaTHbie
cBs3u. BonoponHas cBsizb. MeXKMONEKYISIpHbIE B3aUMOIEUCTBUSL.

BajieHTHOCTP W BajJ€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOM CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUYECKHM CTPOSHUEM (Ha MPUMEPE COCIMHEHUN DIEMEHTOB BTOPOTO
epuosa).

[IpencraBnenne o0 KOMIUIEKCHBIX —coeAuHeHUsiX. (CocTaB KOMIUIEKCHOTO HMOHA:
KOMIUIEKCOOOpa3oBaTeib, JIMTaH[bl. 3HAY€HHE KOMIUIEKCHBIX coeauHeHud. [loHsitHe o
KOOPJAMHALIMOHHOW XHUMUU.

BemectBa MONEKyISIpHOTO M HEMOJEKYJISPHOIO CTPOEHUs. THUIBl KPUCTATUIMYECKUX
petEToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonsiTue o nucnepcHbIx cucteMax. MctunHble pacTBOpbl. [IpeacTaBieHue o0 KOIIIOUIHBIX
pactBopax. CrocoObl BBIPOKEHHSI KOHIIEHTpAIlMM PAacTBOPOB: MaccoBasl OJsi BEIIECTBA B
pacTBOpe, MOIJsSIpHas ~ KOHIeHTpauus. HacellleHHble U HEHACHIIIEHHBIE  PacTBOPBI,
pactBopuMocTh. Kpucramioruaparesl.

Knaccudukainus v HOMEHKIIaTypa HEOPTaHHMYECKHUX BeIIeCTB. |pHBUANBHBIE HAa3BaHUSA
OTJIETBHBIX MIPEACTABUTENICH HEOPTAHUYECKUX BEILIECTB.

Knaccugukarus XuMUYeCKUX peakifii B HEOPTraHUYECKOW U OPTaHUYeCKOM XUMHU. 3aKOH
COXPaHEHUsI MAcChl BEIIECTB; 3aKOH COXPAHEHHs W IPEBPALICHUS SHEPIUU MPH XUMUUYECKUX
peaknusax. Termnosbie 3(h(HeKkTh XUMHUYECKHX peakiuil. TepMOXUMHUYECKUE YpaBHEHHUS.

CKOpoCTh XUMUYECKOW peakluu, e€ 3aBUCUMOCTh OT Pa3IMUHbIX (PakTopoB. I'oMoreHHbIE
U reTeporennbie peakuun. Katanmus u kataan3aTropsl.

OOpatumble W HeoOpaTUMble peakiuu. XuMHYeckoe paBHoBecue. KoHcraHTa
XUMHUYECKOT0 paBHOBecHs. DaKTOphI, BIUSAIONINE HA TOJOXKEHHE XHMHUYECKOrO0 PAaBHOBECHS:
TeMIiepaTypa, JaBJIE€HUE U KOHUEHTpAllMU BEIECTB, y4yacTBYKOUUX B peakuuu. [lpunuun Jle
[Tarenbe.

Onekrponutudeckass auccoruanus. CunbHble U ciaabble  31MeKTponuThl. CTEneHb
nucconnarnuu. Cpena BOJIHBIX pAacTBOPOB: KHUCIIOTHAs, HEMTpasbHas, HieTo4yHass. BomopoaHblii
nokazarenb (PH) pactBopa. I'maponus coneii. Peakuuu nonnoro oOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. CreneHb okuciaeHus. OkucauTens |
BOCCTaHOBHUTENb. [Iporiecchl OKUCIEHHUS W BOCCTAHOBJICHMS. BakHeimme OKUCIUTETH U
BOCCTaHOBUTENU. MeTo 31eKTPOHHOT0 OallaHca. DIEKTPONIU3 PaCTBOPOB U PACIIIIAaBOB BEIIECTB.

DKCNEepUMEHTAIbHBIE METOJAbl M3YYEHMsI BEIIECTB W WX IMPEBPAIICHUI: pa3IoKEeHUE
MepoKCUaa BOJOpPOJAa B NPHUCYTCTBUM KaTalu3aTopa, MOJENH KPHUCTAIMYECKUX PEUIETOK,
MPOBEICHUE pEaKIMii HOHHOIO0 OOMEHa, OMNpPEACICHHE Cpeabl pPacTBOPOB C IOMOIIBIO
WHJIUKATOPOB, U3yUYeHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON PEaKIuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuuyeckasi xummusi.

Onepatop 340 000 "KomnaHus "TeH3op"
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[Tonoxxenue HemetamioB B Ilepuogmyeckoid cucTteMe XuUMHYeCcKHX dieMmeHtoB J[.H.
MenneneeBa M OCOOCHHOCTH CTPOCHHsT UX aToMoB. (Du3nyeckue CBOWCTBA HEMETaJUIOB.
AnnoTrponus HeMeTaIoB (Ha mpUMepe KUCIopoa, cepbl, pochopa u yriepona).

Bomnopon. ITonyuenue, pusndeckre U XMMHYECKHE CBONCTBA: PEAKIIMU C METalIaMU U
HeMeTalllIaMH, BOCCTAaHOBUTENIbHBIE CBOMCTBA. [ uapuabl. TOMIHMBHEIE 3JIEMEHTHI.

I'anorensl. HaxoxxaeHne B mpupose, CrocoObl NOTY4YeHUs, (PU3NIECKUe M XUMHYECKUE
cBoiicTBa. [amoreHoBomopozbl. BaxHelme KHCTOPOICOAEPIKAIIUE COCAUHEHHUS TaJOreHOB.
JlaGopaTopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOJYUYE€HUs TajoreHoB. [IprMeHeHue rajJoreHoB u
HUX COEIUHEHUM.

Kucnopon, o3on. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOpPOJa.
®usnyeckue M XMMHUYECKHE CBOICTBA M IPUMEHEHHME KHCIopoaa U o30Ha. Oxcuael H
MIEPOKCHU/IBI.

Cepa. Haxoxpaenwe B MpUpOAE, CHOCOOBI TONydYeHUs, (U3MUECKUE M XUMHUYECCKHE
cBoiictBa. CepoBonopon, cynbduasl. Oxcun cepbi(1V), okcun cepoi(VI). Cepuucras u cepHas
KHCTOTHI U uX comd. OCOOCHHOCTH CBOWMCTB CEpHOM KHUCIOTHL I[IpuMeHeHHE cephl W e
COEINMHEHUHN.

Azor. HaxoxaeHue B TpUpOne, CIOCOOBI MONydeHUs, (DU3MYECKHEe W XUMHUYECKHUE
cBOiicTBa. AMMMaK, HUTPUAbL. OKCUIBI a30Ta. A30THUCTas W a30THAsl KHUCIOTBl U UX COJIH.
OcoOeHHOCTH CBOWCTB a30THOM KHUCIOTHL. [IpuMeHeHue a3oTa U €ro coeAMHEHUH. A30THBIE
yInoopeHusl.

®dochop. Haxoxnenue B mpupojae, COCOObI MOMydeHHs, (PU3HMUECKUE W XUMHUUYECKUE
cBoiictBa. Dochunel u Qochun. Oxcunel ¢docdopa, Qocopnas kucmora u e€ conu.
[Tpumenenne pochopa u ero coenunenuit. DocopHbie ynoOpeHus.

VYrnepon, HaxoxaeHHe B TpHupone. AorponHble Moaupukanuu. dusznyeckue u
XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 00Opa3oBaHHBIX yriaepomom. Oxcupa yriaepoma(ll),
okcun yriepona(lV), yronpHass kucinora u €€ coiau. AKTUBUPOBAHHBIM Yroib, aacopOLus.
Oynnepensl, TrpadeH, yriaepoaHble HaHOTPYOkH. [IprMeHeHHe MpOCTHIX  BEIECTB,
00pa30BaHHbBIX YIJIEPOIOM, U €r0 COeINHEHU.

Kpemuuii. Haxoxxaenue B mpupoje, cnocoObl MONydeHUs, GU3NUYECKUEe U XUMHUYECKHUE
coiictBa. Okeupn kpemuusi(1V), kpeMHueBas KMCIOTa, CUIMKaThl. [I[puMeHeHe KpeMHUS U ero
coequHeHui. CTeKI10, ero noJyuyeHue, BU/IbI CTEKIIA.

[Tonoxxenne meramioB B [leprogudeckoit cucTeMe XuMHUYECKUX JIeMEHTOB. OCOOEHHOCTH
CTPOCHHS STIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O0mue Gu3nveckne CBOMCTBA METAILIOB.
[Ipumenenne MeTannoB B ObITY U TexHUKE. CIIaBbl METALIOB.

DNEKTPOXUMHUUYECKUN  psifi HampspKeHuil MetawioB. OOmme crnocoObl  MOTydYeHus
METAJIJIOB: TUAPOMETAIUTYPTHUs, TUPOMETAIUTYPIHUs, dMeKTpoMeTamuyprus. [loHsTue o Kopposuu
MeTauioB. CriocoO0b! 3aIUTHl OT KOPPO3UH.

O6mas xapakrepuctuka metammioB |A-rpynmnsl [leproanyeckoil cucTeMbl XMMHUYECKHX
anemeHToB. Hatpuil n kanuii: nonydenue, GuU3nueckue U XMMUYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEILECTB U UX COCIUHEHUM.

O6mas xapakrepuctuka MetauioB |IA-rpynmer [lepuoandeckoil CUCTEMBI XUMHYECKUX
9JIEMEHTOB. MarHuii M KajblMii: MonydyeHue, (U3NYECKHe U XHMMHYECKHE CBOMCTBa,

IMIPUMEHCHUEC MTPOCTHIX BEHIECTB U UX COC,Z[I/IHGHI/II‘/'I. JKécTrocThb BOJbI U CII0COOEI €€ YCTpaHCHUS.
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JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N22"
MYHWULMUMNAJIbHOrO OEPA3OBAHWS FOPOZACKOW OKPYI CUM®EPOINO/b
PECNYBJINKMU KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop

18.10.24 11:16
(MSK)

Ceptudukar 375104C801B808644DF14FFEB2878CA1




13

AmoMuHHUE: TIONy4YeHHE, (HU3UYECKUE W XMMHUUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTOrO
BEIIECTBA M €r0 COCAMHECHM. AMQOTEpHBIC CBOWCTBA OKCHUAA W THUAPOKCUAA ATIOMUHUSA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OOmass xapakTepucTuka MeTauioB noOouyHbIXx mnoarpynn (b-rpymm) Ilepuonmyeckoit
CUCTEMbI XUMHUYECKHX IJIEMEHTOB.

dusnyeckrue 1 XUMUYECKUE CBOMCTBA XpoMa U €ro coennHeHni. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U ITUXpPOMATBI, UX OKUCIUTEIbHBIC CBOMCTBA.
[Tonyyenue u npuMeHEHUE Xpoma.

dusnyeckue M XUMHUYECKME CBOMCTBAa MapraHila M €ro coeAuHeHuil. Baxuenue
coenunenus mapranna(ll), mapranna(lV), mapranma(V1) u mapranma(VII). I[lepmanranar kamus,
€ro OKUCJIUTEIIbHbIE CBOMCTBA.

DuU3NYECKHE U XMMUYECKHUE CBOMCTBA eje3a U ero coeMHeHnid. OKCUAbI, TUIPOKCUIBI U
comnu xene3a(ll) u xxeneza(lll). [Tonyuenue u npuMeHeHue xene3a U €ero CIIaBoB.

Ouznyeckre U XMMHUECKHE CBOICTBa Meau U e€ coequHeHuil. [lonyyenne u npuMeHeHue
MEIIU U €€ COCTMHEHU.

Huuk: nonyyenue, Gpu3NYECKUe U XUMUYECKUE CBOMCTBA. AMGOTEpHbIE CBOWCTBA OKCHUIA
Y TUAPOKCHUJIA IMHKA, TUIPOKCOKOMILIEKCHI ITMHKA. [[pMeHeHne MHKa U €r0 COeAMHEHUH.

OKCHEPUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MPEBpPALICHUN: H3YUCHHE
0o0pa3loB HEMETAUIOB, TOpeHHe cephl, docdopa, Keine3a, MarHusS B KHUCIOPOJAE, H3YYCHHUE
KOUIeKuu «MeTamibl W CIJIaBbl», B3aUMOJEHCTBHE IIENOYHBIX M HIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOH (BO3MOXHO HCIOJB30BaHUE BUAECOMATEPUATIOB), B3aUMOJEHUCTBUE LIUHKA U
JKeje3a ¢ pacTBOpaMH KHUCIIOT U LIeN0Yel, KaueCTBEHHBIE PEAaKIIMU HA HEOPTraHWUYECKUE aHUOHBI,
KAaTHOH BOJIOPO/Ia U KaTHOHBI METaJUIOB, B3aUMOJCHCTBUE THIPOKCUOB AIFOMUHUS U IIUHKA C
pacTBOpamMH KUCIOT M IIIeJIOUeH, pelieHrne SKCIePUMEHTANBHBIX 3a7a4 1Mo TeMaM «l ajioreHs»,
«Cepa u e€ coelMHEeHUD», «A30T 1 pochop 1 uxX coeAMHEHU», «MeTauIbl IIaBHBIX MOATPYII,
«Mertasnibl TOOOYHBIX MTOATPYIII.

XUMUS U KA3Hb.

Ponp xumun B o0ecriedeHUN yCTOMYMBOTO pa3BUTHS deoBedecTBa. [IoHATHE O HAyYHBIX
METOAAaX IIO3HAHUS U METOJOJIOTMM HAy4YyHOro HccienoBaHus. HaydHble NPUHLIUIIBI
OpraHu3ali XUMHYECKOTO TPOU3BOACTBA. [IpOMBITIUIEHHBIE CITOCOOBI TTOMYYSHHUST BaKHEUIITNX
BEIIECTB (HA MpUMepe MPOU3BOACTBA aMMHUAaKa, CEPHON KUCIOTHI, MeTaHona). [IpombIliuieHHbIe
CHOCOOBI MOMYYEHHUs] METAJJIOB U CIUIaBOB. XHMHUYECKOE 3arpsi3HEHUE OKpY’Kalollel cpeabl U
€ro mocyiencTBus. Pons xuMun B 00eCriedeHnH YHEPTeTHIeCKOi 6€30MacHOCTH.

XuMusi W 370pOBbe YesoBeKa. JlekapcTBeHHbIEe cpeacTBa. [lpaBuna uMCHoONb30BaHUS
JIEKapCTBEHHBIX MpernapaToB. Poiab XUMUU B pa3BUTHU MEAUIMHBI.

XVMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe 100aBku. Pois xumuu B obecriedeHuH
MUIIEBON OE30MacHOCTH.

Kocmernueckue u mapdroMmepHsie cpeactBa. beitoBas xumus. [IpaBuna Ge3omacHOro
WCIIOJIH30BAHUS MIPEnapaToB OBITOBOW XUMHUHU B IIOBCETHEBHON KU3HM.

XUMHUS B CTPOUTENHCTBE: BAKHEHUIIINE CTPOUTETIbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMHS B CEITBCKOM X03siiicTBe. OpraHnuecKre 1 MUHEPAJIbHbBIE yI00pEHHS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, Kpackd, CTEKJIO, Kepamuka. Marepuaisl
JUI 3IEKTPOHUKU. HaHOTeXHOIOruu.

———Pacuérapte 3agayi—————————————————————————————————————— Oneparop 30 000 "KomnaHus "TeHsop" ———
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Pacuérbl: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEIECTBA,
Macce Wi 00bEMY OIHOTO U3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, MacChl (00bEMa, KOITUYECTBa
BEIIECTBA) MPOAYKTOB PpEAKIMM, €CIM OJHO M3 BEUIECTB MMEET NpHUMecH, Macchl (00BbEMa,
KOJINYECTBA BEIIECTBA) MPOAYKTAa peaklUu, €CIM OJHO W3 BEIIECTB JTAHO B BUJAE pacTBoOpa C
OMpeIeIEHHON MacCOBOM JI0JIEH PacTBOPEHHOIO BEIIECTBA, MAacCOBOM JOJIM WU MOJSPHOM
KOHILICHTpAllUM BEIIECTBA B PACTBOpE, JIOJIM BBIXOAA MPOJAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBA3EH MpU M3y4eHUH OOILIeH M HEOpPraHMYeCKOW XMMHUU B
11 xacce ocymiecTBIISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U MOHATUHN, IPUHATBHIX B OTJEJIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOr' O LIMKIIA.

OOmue ecTeCTBEHHO-HAy4YHBIE TOHATHUS: SBJIEHUWE, HAy4dHBIH (akT, TUIoTe3a, TEopus,
3aKOH, aHalIM3, CHHTE3, KIacCU(pUKAIMA, TEePHOANYHOCTh, HAOIIOJCHUE, H3MEpEHHe,
AKCIIEPUMEHT, MOJIENIb, MOJIETHPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HOH,
W30TOIbI, PaJOAaKTUBHOCTh, MOJEKYJa, YHEPreTHUYECKU YPOBEHb, BEIECTBO, TEIO0, OOBEM,
arperaTHOe COCTOSIHHUE BEIIECTBA, WJACAIBHBIA Ta3, (U3WUECKHe BEIWYHMHBI, CIMHHIIBI
U3MEpPEHUS, CKOPOCTh, SJHEPTHsl, Macca.

buonorusa: ierka, opraHu3M, 53KocucTeMa, Ouocdepa, MeTabonu3M, Makpo- U
MHUKpPODJIEMEHTBI, O€JKH, JKUPBI, YIJIEBOAbI, HYKIEWHOBBIE KHCIOTHI, (PEPMEHTHI, T'OPMOHBHI,
KpPYTrOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadusi: MuHepabl, TOpHBIE TOPO/IBI, TOJIE3HBIE HCKOMIAEMbI€, TOILTUBO, PECYPCHI.

TexHomorus: XUMHYECKas MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIE MaTepUalbl,
CEeNTbCKOXO3SIICTBEHHOE  MPOW3BOJCTBO, IMHINEBas IMPOMBIIUICHHOCTh, (papmaleBTHUecKas
MIPOMBIIIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX [pernaparos, MIPOU3BOACTBO
KOHCTPYKLMOHHBIX MaTE€pHaIOB, 3JIEKTPOHHAs IPOMBILIUIEHHOCTh, HAHOTEXHOJIOT U H.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJHET'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHI

B coorBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM TIOAXOJAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yNbTaTOB OCBOEHHUSI TMpeaMeTa «XHUMHS» Ha YpOBHE CpeAHero oO0miero oOpa3oBaHUs
BBIJICJICHBI CJIEIYIONINE COCTABJISIIOIINE: OCO3HAHUE O0YUYAIOIIMMUCS POCCUMCKON IpakIaHCK Or
WJCHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOATEIBLHOCTH M CaMOOIPEICICHUIO;
HAIMYME MOTHBAlMM K  OOY4YEHHIO; TOTOBHOCTh M CIIOCOOHOCTH  OOYYarOLIMXCS
PYKOBOJICTBOBATbCSl MPUHATHIMH B OOIIECTBE NpaBUIAMU W HOPMaMHu IOBEJIEHHs; HaIudue
IIpaBOCO3HAHUA, DKOJIOTHYECKOM KYJIbTYPBhbI; CHOCOOHOCTh CTaBUTH oeJii U CTPOUTH KU3HCHHBIC
TIJIaHbL.

JIn4HOCTHBIE pe3yNabTaThl OCBOEHUS MpeAMETa «XUMHUS» OTpaxaroT c(hopMHpPOBAHHOCTh
OIBITA MMO3HABATEIBHON U MPAKTHUECKON NEATETLHOCTH 00yYarOIIUXCs B MPOLECCE pealn3aliuu

00pa30BaTENHHON AEATCTEHOCTH. Oneparop SA0 00O "Komnakus "Texsop”
JIOKYMEHT MOAMUCAH 3MIEKTPOHHOM MOAMMCHIO
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JIM4HOCTHBIE pe3yNabTaThl OCBOEHUS IMpEeAMETa «XUMHUS» OTpaxaroT c(hopMHpOBAHHOCTh
OIBITa TIO3HABATENLHON U MPAKTUYECKOW ACATEIHbHOCTA O0YYAIOMINXCS B MPOLIECCE pealli3aliu
00pa3oBaTenbHON NESITENbHOCTH, B TOM YHCIIE B YaCTHU:

1) rpaaaHcKOro BOCIUTAHMS

OCO3HAHUS 00YYArOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY H MPaBOIMOPSIIKY;

MPEJCTaBICHUS O COIMAIBbHBIX HOpMax W MpPaBHJIAX MEXJIUYHOCTHBIX OTHOIICHUU B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JIEATEIHHOCTH MPHU CO3JAHUH Y4EOHBIX MPOEKTOB,
pelIeHrnr y4eOHbIX U MO3HABATENIbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKHX HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHUX
P aHAJN3€ PA3JIMYHBIX BUAOB yUEOHOM JEATEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOT'O OTHOIIEHHUS K HCTOPUYECKOMY M HAYYHOMY HAaCJEIUI0 OTEUeCTBEHHOM
XUMWH,

YBa)KEHHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOTO MPHUIIOKEHUS
XUMHH, OCO3HAHHS TOr0, YTO JaHHBIE HAYKH €CTh pe3yNbTaT JUIUTEIbHBIX HAOIIOCHUH,
KPOIOTJIUBBIX SKCTIEPUMEHTAILHBIX TOMCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MTPAKTHKOB;

WHTEpeca H TI03HABATECIBHBIX MOTHBOB B IIOJIYYCHHH H TIOCICAYIONIEM aHaJH3e
nH(}OpMaIUU 0 IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPaABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMUS, ’TUYECKOT'0 MTOBEICHNUS;

CIIOCOOHOCTH OLIGHHMBAaTh CHUTYallud, CBS3aHHbIE C XHUMHUYECKUMH SBICHUSIMH, U
MPUHUMATh OCO3HAHHBIC PEIICHHUs, OPUCHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICGHUBAaTh CBOE IOBEJACHHWE W TIOCTYNKH CBOWX TOBApWINEH C IMO3UIUI
HPaABCTBEHHBIX U MPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

4) popmMupoBaHHA KYJIbTYPHI 310POBbSI:

MOHMMAaHUsl IEHHOCTEH 310poBOro M Oe3omacHOro oOpa3a KHU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3NYECKOMY M IICHXUIECKOMY 3I0POBBIO;

COONIO/ICHUS TIPaBUJI 0OE30MacHOrO OOpalleHHs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOM
KHU3HU, B TPYJIOBOU J€SITEIHOCTH;

MOHUMAHUsl I1[EHHOCTH TPaBUJ WHAWBHUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MMacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOUINX 3/I0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHUS TIOCTEACTBHA M HENPUATUS BPEIAHBIX MPHUBBIYEK (YMOTPEOJICHUS AJKOTOJIs,
HapKOTUKOB, KYpEHHUS);

5) TpyaoBOro BoCuTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JESITeIbHOCTH,
OOIIIECTBEHHO ITOJIC3HOM, TBOPUYCCKOW U APYTUX BUIAX JCATEIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacThe B PEIICHWH MPAKTUYECKUX 3a/1ad COLUaTbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOET0 Kjiacca, MIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YyUeHHUI0 mpodeccuil pa3IuvHOro pojaa, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

TESPFEITBIRFOINNO "KoMnaus "Tenzop" ——

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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TOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHIUBUAYAJbHOW TpaeKTOpUu 0Opa3oBaHus,
Oyayieil npodeccuu U peanu3anuy COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIOCOOHOCTEN K XUMHH, HHTEPECOB M OTpeOHOCTEl 001IEeCTBa;

6) 3K0JI0rMYeCcKOro BOCIUTAHUS:

9KOJIOTMYECKH 11eJ1eCO00Pa3HOro OTHOIIEHUS K MPHUPOJE KaK MCTOUHUKY CYIECTBOBAHUS
’KM3HH Ha 3eMIie;

NOHUMAaHHUA ITI00AIBHOTO XapaKTepa HKOJOTMYECKUX MPOoOIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOTHON U COLUAIIBHOM CPEJIbL;

OCO3HAHHUSI HEOOXOIUMOCTH MCIOJIb30BaHUS JOCTIXKEHUIN XMMHUU JUIS PEIIeHUs] BOIIPOCOB
PaLMOHAIBHOIO IPUPOJOIOIb30BaHUS;

AKTUBHOI'O HENPUATUSA JEWCTBUN, MPUHOCAIIMX BpPEI OKPYKAKOLIEH MPUPOIAHOU cpene,
YMEHUSI IPOTHO3MPOBATh HEOIAroNpUATHBIE HKOJOTHYECKUE MOCIEACTBUS MPEIIPUHIMAEMBIX
JEUCTBUN U NPENOTBpaLIaTh UX;

HaJIM4YUS Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJIOTMYECKOM KyJbTYphl, OIBITa
JEATENBHOCTH  DKOJIOTMYECKOM  HANPABICHHOCTH, YMEHHUS pPYKOBOJACTBOBAaTbCA HUMH B
[103HABATEJIbHONW, KOMMYHUKAaTUBHOM M COLIMATIbHOI MPAaKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MPOTHBOCTOSTH UJEOIOTHH XeMopoonu;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33pPEHHUsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu H
O0ILIECTBEHHOM MPAKTUKH;

NIOHUMaHUA cleUU(pUKA XMMHUM KAaK HayKH, OCO3HaHUA €€ poiau B (HOpMHUPOBaHHU
PalMOHATIBLHOIO HAYYHOT'O MBIIUICHUS, CO3AaHNUN LIEIOCTHOTO MPEACTaBICHNUS 00 OKpPYKaIOIIeM
MHUpE KAaK O €IMHCTBE IPUPOIBI M 4YEIIOBEKA, B MO3HAHWUW IPUPOJHBIX 3aKOHOMEPHOCTEH H
peleHn: mpodaeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHM JUISI COBPEMEHHON IUBWIIM3ALUU: B €&
F'YMaHUCTHUYECKOM HAIPaBJIIEHHOCTH U Ba)XKHOM pOJIM B CO3JaHMM HOBOH 0a3bl MaTepHalIbHOM
KYJIBTYpBI, B pEIIEHUH IT100aIbHbBIX IPOOIEM YCTOMUMBOIO Pa3BUTHS YETIOBEYECTBA — CHIPHEBO,
SHEPreTUYecKo, NHUIIEBOM M JKOJOTHYECKOW O€30MacHOCTH, B Pa3sBUTUU MEIULUHBL,
o0ecreyeHnH YCIOBHI yCHEIHOro Tpy/Ja U SKOJIOTHYeCKH KOM(OPTHON JKU3HU KaXKAO0ro 4ieHa
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHMsI CYIIHOCTH METOJOB I103HAHUS,
UCIONB3yEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOIyYaeMble 3HAHUS AT
aHamM3a U OOBSICHEHUS SBICHHM OKPYXKAIOIIEro MHUpa M HPOUCXOIAIIUX B HEM W3MEHEHHI,
YMEHHUS JienaTh 000CHOBAHHBIE 3aKIIIOYEHHS HA OCHOBE HAYy4YHBIX ()aKTOB U UMEIOIUXCS JAHHBIX
C LIEJIBIO NIOJIY4YEHHMSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENBHO MCIIOJIb30BAaTh XUMUYECKUE 3HAHUS /7S pelieHus: mpooiaem
B pEaJIbHBIX )KM3HEHHBIX CUTYalHsIX;

MHTEpEca K IO3HAHMIO, UCCIIE0BATENIBCKON AEATEIbHOCTH;

TFOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa3OBaHHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM 10 XMMHMHM B COOTBETCTBHUM C JKHU3HEHHBIMH
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3MUYHBIX cdepax mnpodeccuoHaIbHON

ACATCIBbHOCTH.
Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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METAIIPEAMETHBIE PE3YJIBTATbBI

MertamnpeamMeTHble pe3yibTaThl OCBOCHUS NPOTrPaMMBI MO XMMHHU Ha YpPOBHE CPEIHErO
o0rrero o0pa3oBaHus BKIIIOYAOT:

3HaYUMble Ui (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCA MEXIUCIUIIMHAPHBIC
(MexmpenMeTHbIE) O0IIeHaYYHbIE TTOHATHS, OTPaXKAIOIIKE [IEJIOCTHOCTh HAYYHOU KapTHHBI MUPa
U cneur UKy METO/I0B TIO3HAHUS, UCIIOb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BeIEeCTBO,
9HEprus, sBJCHUE, MpOoLEecC, CUCTEMa, HAy4YHbIM (DaKT, NPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIEIOBAaHNE, HAOIIOIeHIE, U3MEPEHUE, SKCIICPUMEHT U JIpYTHe);

yHUBEpCaJbHble  y4yeOHble  JieiicTBUA  (IIO3HABaTelbHblE, = KOMMYHUKAaTHBHBIEC,
perynatuBHble), oOecneunBarome (GopMupoBaHHE (QYHKIHOHAIBHOM TIpaMOTHOCTH U
COLIMAJIbHON KOMITETECHIIMU 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOyYarolIMXcs  HCIONb30BaTh  OCBOEHHBIE  MEXKIUCIUILUIMHAPHBIE,
MHUpPOBO33pEHYECKHE 3HAHHMS W YHHUBEpCaJbHbIE y4deOHBbIE JACHCTBUS B I103HABATEIbHOM U
COLMATbHON MPAKTHKE.

MeramnpeamMeTHble pe3yabTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIBHBIMUA Y4E€OHBIMH
MO3HABATEIbHBIMHU, KOMMYHHUKAaTUBHBIMH U PETYISTUBHBIMU JIEHCTBUSMHU.

I[Ho3naBaTeIbHBIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOTHYECKHUE IeHiCTBUSA:

CaMOCTOSITENIbHO (POPMYJIMPOBAaTh M AKTyaJU3UpOBaTh NpoOJIEeMy, paccMarpuBarh €€
BCECTOPOHHE;

OIpeACIATh LCIHU ACATCIBHOCTU, 3aAaBast MapaMCTpbl W KPUTCPpHUU HUX JOCTUIKCHUA,
COOTHOCHUTH Pe3YJbTAThl IEATEIHLHOCTH C MOCTABICHHBIMH LIETISIMU;

HCIIOJIB30BATh HpPHU OCBOCHUU 3HAaHUU HpI/IéMI)I JJIOTHYCCKOI'0O MBIIUJICHUSA: BBIACIATH
XapaKTepHblE TPU3HAKKM TMOHATHUM M YCTaHaBIMBATh HX B3aUMOCBS3b, HCIOJb30BaTh
COOTBCTCTBYIOIIUC ITOHATUS TJIA O6’B$[CH€HI/I$I OTACIBbHBIX q)aKTOB u HBHGHHﬁ;

BBIOMpATh OCHOBAHUS U KPUTEPUU IJIs KIACCH(PUKAIIUU BEIIECTB U XUMHUECKUX PEaKIUit;

YCTAaHABJIMBATH MPHUYNHHO-CIICACTBCHHBIC CBA3U MCKAY N3Yy4aCMBIMU SBJICHUAMU,

CTPOUTH JIOTHMYCCKHUC PACCYKIACHUA (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTpPUBAEMBIX SBJICHHSIX, (DOpMyTupoBaTh
BBIBOAbI U 3aKJIIOUYCHU S,

MPUMEHSATH B IMPOIIECCE MO3HAHMS KCIOIb3yEeMbIE B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MO/IEIH, TPe0OPa30BBIBATh MOAECIBHBIE MTPEJICTABICHUS — XUMUYECKUN 3HAK (CHMBOI) JIEMEHTA,
XuMH4Yeckas ¢opMyna, ypaBHEHHE XMMHUYECKOM peakluu — TMpU pEeHIeHHH Yy4eOHBIX
IO3HABATCJIbHBIX W MPAKTHYCCKUX 3aJad, NPUMCHATH HA3BAHHBIC MOJCJIBHBIC MPCACTABIICHUA
JUTS BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 6a30BbIe HCCIeN0BaTEIbCKIE NeHCTBUA:

BJIQJIETh OCHOBAMU METOJI0B HAYYHOI' O TO3HAHUS BEIIECTB U XUMUUECKUX PEaKIUii;

dbopMmynupoBaTh IENM W 3aJadd  WCCJIENOBAaHMs, WCIOIB30BaTh TIOCTABJIICHHBIE U
CaAMOCTOSATEIIBHO C(bOpMy.HI/IpOBaHHLIG BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHUSA U OCHOBBI
JUTsl (POPMUPOBAHUS THUTIOTE3BI 10 TPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUH;

BJIaACTb HABbBIKAMHU CaMOCTOATCIBHOI'O INIAHUPOBAHHMA W MPOBCACHHUA YYCHHUYCCKUX

5KCIICPIMCHTOB, COBCPIICHCTBOBATS YMCHIS HAOI0AaTh 3a XonoM 1poIect  CamSErsareticho
JIOKYMEHT MOAMUCAH SMEKTPOHHON MOAMMCHIO
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IIPOTHO3MPOBAaTh €ro pe3ynbTaT, (GopMynupoBaTb 000OIIEHHS M BBIBOJbl OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHMUYECKOM HCCIIEN0BATEIbCKOM U TMPOEKTHOW JAEATEIbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENbHOMY IIOMCKY METOIOB pELICHUs
MIPaKTUYECKUX 3aa4, IPUMEHEHHUIO PA3INYHBIX METOAOB [TO3HAHUSI.

3) pa6ora ¢ unpopmanmeii:

OPUEHTHPOBATHCSI B  pa3IMUHBIX HCTOYHMKAX HHQopManuu (Hay4HO-TIOMYJSIpHAs
JAUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIEe IocoOMs, pecypchl VHTepHera),
aHAIM3UpPOBaTh MH(OpPMAIMIO Pa3IMYHBIX BUAOB U (OPM NPEICTABICHUSA, KPUTHUYECKU
OLIEHUBATH €€ I0CTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

(dopMynHpoBaTh 3alpochl M NPUMEHATh Pa3IMYHbIE METOABI NMPH IOMCKE U OTOOpe
uH(pOopMaLuu, HeOOXOAUMOM ISl BBIOJIIHEHHS YUeOHBIX 3a/1a4y ONpPEIeNEHHOI0 THIIA;

npuoOpeTaTh ONBIT UCHOIb30BAaHUS MH(OPMAILIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTMHA U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (pOpMy IpeacTaBieHuss HHPOPMALUU (CXEMBI,
rpad UKy, TUarpaMMBbl, TaOIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAyuyHBIH S3bIK B KauecTBE CpeACTBAa MpH paboTe ¢ XHUMHYECKOH
nHpopMalueii: NpUMEHSATh MEXIpeaAMeTHble ((pu3nueckue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (hOpMYJIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA HATTISIIHOCTH.

KoMMmyHHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

3aJlaBaTh BOMPOCHI 0 CYIIECTBY 00CYkK/1aeMOi TeMbI B X0J1€ AHaora U/WiIn JUCKYCCUH,
BBICKA3bIBaTh HJICH, (OPMYIUPOBATH CBOM MPEIOKECHUS OTHOCUTEIILHO BBITIOTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNATh C MpPE3CHTAlMEN pPe3ylbTaTOB MMO3HABATEIbHON NESATEIbHOCTH, MOMYyUYEHHBIX
CaMOCTOSITENTbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBINOJHCHHH XUMHUYECKOT'O
JKCIIEPUMEHTa, MPaKTHUYEeCKOH pabOoThl MO MCCIENOBAHUIO CBOMCTB HM3yYae€MBIX BEIIECTB,
peaiM3anuy y9eOHOrO TMPOEKTa, W (POPMYITHUPOBATH BBIBOIBI IO PE3yiIbTaTaM IPOBEIEHHBIX
WCCIIEIOBAHMM MYTEM COTTIACOBAHMSI MMO3UIIUI B X0€ 00CYX/IeHUSI U OOMEHa MHEHUSIMH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE TeiiCTBHS:

CaMOCTOSITENILHO TUTAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEIBHYIO JI€ATEIHHOCTD,
onpenenss e€ el W 3aJa4d, KOHTPOJIHUPOBATh M IO Mepe HEOOXOJAUMOCTH KOPPEKTHPOBATH
MpeaaraeMblii arOpuT™M JCHCTBUN TIPHU BHITIOTHEHUH YU4E€OHBIX U UCCIIEIOBATEIBCKUX 3ajad,
BBIOMpAaTh HanOosee 3pGHEKTUBHBIN CIIOCO0 UX PEHICHHS ¢ YU4ETOM IMOTYyYEHUs HOBBIX 3HAHUH O
BEIIECTBAX M XUMHYECKUX PEAKIHIX; OCYIIESCTBISATh CAMOKOHTPOIb JCSITCIILHOCTH Ha OCHOBE
camMoaHaIN3a U CAaMOOLIEHKH.

NPEJIMETHBIE PE3YJIbTATHI
[TpenmeTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMBI 10 XMMHUHM Ha YIIIyOJIEHHOM ypOBHE Ha
YPOBHE CpeIHero oOiiero oOpa3zoBaHUs BKIIOYAIOT CHEHU(HUECKHe JUId Yy4eOHOro mpeaMera

«XUMUS» HAayY4YHBIC 3HaHUWA, YMCHUA U CII0COOBI ,HCP'ICTBHI;'I 10 OCBOCHUIO I/IHTelpl'I eTaHI/II/I n
Onepatop 3,&0 00O "KomriaHus "TeH3op"
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3HAHUH B Pa3IUYHBIX y‘le6HBIX CUTyallusaX, a TAaKXKC B PCAJbHBIX XW3HCHHBIX CHUTYyalUsIX,
CBSI3aHHBIX C xumuein. B nporpamMme 1Mo XuMuun NpCAMCTHLBIC PE3YJIbTAaTbl MPCACTABJICHBI IO
rojgaM U3y4CHH.

10 KJIACC

[IpenmeTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHnnyeckas XuMHUsH OTPaXKaIoT:

chOPMUPOBAHHOCTh TPEJCTABICHUN: O MECT€ U 3HAUEHUU OpPraHUYeCKOH XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ poiu B 00€CIeYeHUN YCTONYMBOI0 Pa3BUTHUS YEIIOBEUECTBA B
pelieHny mpodIeM KOJOTUYSCKON, SHEPreTUYeCKOH M THINEBOH OE30MacHOCTH, B Pa3BUTHUU
MEIMIIMHBI, CO3JAaHHH HOBBIX MAaTEpPHalioOB, HOBBIX MCTOUYHHUKOB OJHEpPrHH, B OOECIeYEeHUU
paIMoHATBHOTO TIPUPOJIONIONB30BaHMS, B (DOPMUPOBAHUH MUPOBO33PEHUS M OOMICH KYIBTYPHI
YeloBeKa, a TaKKe DSKOJOTHYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3I0pPOBbIO H
MIPUPOJHOU CPEJIE;

BJIQJICHUE CHUCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJArarollue
MOHATUS — XUMHUYECKHM DIIEMEHT, aToM, SIApO M DJICKTPOHHAs 00o0104YKa aroma, S-, p-, d-
aTOMHBIE OpOHMTalld, OCHOBHOE U BO30YXKAEHHOE COCTOSHUSI aTomMa, THOpUAM3AINS aTOMHBIX
opOuTaNel, MOH, MOJEKYJla, BAJICHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTETNEHb OKHUCIICHHUS,
XUMHYECKass CBsI3b, MOIb, MOJSpHAas Macca, MOJSPHBIA O0O0BEM, YIJIEPOMHBIA CKeleT,
(dbyHKIMOHANBHAS TPYIIA, paaWKal, CTPYKTypHbIe (GopMynbl (pa3BEPHYTHIE, COKpPAIIEHHEBIE,
CKEJICTHBIC), M30MEpHs CTPYKTYpHas U MPOCTPAHCTBEHHAs (FeOMETpUYecKasi, ONTHYECKas),
M30MEpPbI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIIEBOIOPOAbI, KHUCIOPOA- M a30TCOAEpIKallIne
OpPraHUYEeCKUE COCIMHEHMS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE
COEIMHEHMS; TEOPUH, 3aKoHbI (mepuonnyeckuit 3akoH J[. M. MenneneeBa, Teopus CTpOCHHUS
opranuveckux BemectB A. M. byriepoBa, 3ak0OH COXpaHEHHUsS] MAacChl BEIIECTB, 3aKOH
COXpaHEHHUsS U TPEBPALICHUS OSHEPrUM TPH XUMHUYECKUX pEaKUHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUSA, JICKAIIMEC B OCHOBE MOHUMAHUS
NPUYUHHOCTH M CHUCTEMHOCTM XUMHUYECKHUX SIBIICHHM; TNPEICTaBICHUS O MEXaHU3Max
XUMHYECKUX pEaKuid, TEepPMOJMHAMHYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSAX HUX
MPOTEKaHUs, O B3aMMHOM BJIHMSHUH aTOMOB M TPYIMI aTOMOB B MOJEKyJax (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opueHTaHThl | 1 Il pona); dakronornyeckne cBeleHHs O CBOWCTBAX,
cocTraBe, MOTyYeHUH B 0€30MacHOM HCIIOIh30BAHUU BAKHEUIITUX OPTaHMYECKUX BEIIECTB B OBITY
U TPaKTUYECKOM [eATEIbHOCTH YEJIOBEeKa, OOMIMX HAy4YHBIX MPUHIHUINAX XHUMHUYECKOTrO
MPOU3BOICTBA (Ha MpUMEpE IPOU3BOICTBA METAHOJIA, IEPepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIC MPU3HAKH MOHATUH, YCTaHABINBATh
WX B3aMMOCBSI3b, UCIIOIH30BATh COOTBETCTBYIONINE TOHATHUS MTPU ONTMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OpraHUYECKUX COEIMHEHMUI;

c(hOpMUPOBAHHOCTh YMEHUM:

KCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JJISI COCTABJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYJT OpraHUYECKUX BEIICCTB;

COCTaBIATh YpPaBHEHHS XHUMHUYECKHMX PEaKIUid UM  pacKphiBaTh WX  CYIIHOCTb:
OKHCITUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIHM  IMOCPEIACTBOM COCTaBIEHHUS  DJIEKTPOHHOTO
OalaHca HJTHX pEaKIUH, peakiuii HOHHOrO oOOMeHa MyTEM COCTaBJICHUS WX TOJNHBIX U

COKpaH_[éHHBIX HMOHHBIX ypaBHeHHﬁ;
Onepatop 340 000 "KomnaHus "TeH3op"
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U3rOTaBJIMBAaTh MOJEIM MOJIEKYJ] OpPraHMYeCKUX BELIECTB I MUIFOCTPAllUU  MX
XMUMHYECKOTO M TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh IPUHAAJICKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIIECTB MO UX COCTaBYy U CTPOCHHIO K OMPEACIEHHOMY KilacCy/TpyIie COeAMHEHUH, 1aBaTh UM
Ha3BaHuA 1o cucreMarnueckoi HomeHkiarype (IJUPAC) u npuBOoIuTh TpUBHAIbHBIC HAa3BaHUS
JUIS  OTJEJIbHBIX MPEACTABUTENCH OpPraHM4YecKUX BELIECTB (STWJIEH, AalleTUJIEH, TOJIyodI,
[JIMUEPUH, STUICHTINKOIb, (eHon, QopManbAerui, areTanbIerui, aueToH, MypaBbHUHas
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTE€apUHOBAas, OJIEMHOBAas, MaJIbMUTHHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, aHUIINH, JUBHUHUII, U30MIPEH, XJIOPOIIPEH, CTUPOJI U IpYTHE);

C()OPMHUPOBAHHOCTh YMEHHUS ONPEAEIATh BHJ XUMHUYECKOW CBA3M B OPraHUYECKUX
COeIMHEHMX (KOBAJICHTHAs U MOHHAS CBSI3b, G- U M-CBsI3b, BOJOPOIHAS CBSI3b);

C(OPMHUPOBAHHOCTh YMEHUSI NPHUMEHATh IONOXKEHHUS TEOPHUH CTPOEHUS OPraHUYECKHUX
BemiectB A. M. byrnepoBa ans oObsICHEHUS! 3aBHCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS;

c(OPMHPOBAaHHOCTh YMEHUH XapaKTepU30BaTh COCTAaB, CTPOCHHE, (U3HUYECKHE W
XMMUYECKHE CBOWCTBA TUIIMYHBIX MPEACTAaBUTEEH Pa3InYHbIX KJIACCOB OPraHMYECKUX BEIIECTB:
QJIKAaHOB, IUKJIOAJIKAaHOB, AJKEHOB, aJKaJMEHOB, AJKWHOB, APOMATUYECKUX YIJIEBOAOPOJIOB,
CIHMPTOB, AJIBJETHI0B, KETOHOB, KAPOOHOBBIX KUCIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEIKOB, YTJIEBOIOB (MOHO-, IU- U MOJINCAXapUIOB),
WUTIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXAY HHUMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XMUMUYECKHUX PEaKIMi ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (hOpMYII;

c(OPMHUPOBAHHOCTh YMEHHS TIOATBEPXKIAaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKLIMOHHOM CHOCOOHOCTH OpPraHMYECKMX COEIMHEHMH OT KpaTHOCTH W THIIA
KOBAJIGHTHOH CBSI3M (G- U TT-CBSI3M), B3AUMHOI'O BIMSHHSI aTOMOB U TPYII aTOMOB B MOJIEKYJax;

c(OPMHUPOBAHHOCTh YMEHMsI XapaKTepU30BaTb HCTOUYHUKU YIJIEBOJOPOIHOIO ChIPbS
(HedTh, MPUPONHBIA Ta3, Yroib), CHOCOOBI €ro mepepaboTKH M MPAKTUYECKOE MPUMEHEHHE
MIPOYKTOB NEpepaboTKu;

c(OPMUPOBAHHOCTh BIJIAJICHUS CUCTEMOW 3HAHMM O €CTECTBEHHO-HAyYHBIX METOAax
MO3HAHUS — HAOJIOJEHUHM, H3MEPEHHM, MOJECIUPOBAHUH, OSKCIIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUS IPUMEHSITh OTH 3HAHUS;

c(OPMHUPOBAHHOCTh ~ YMEHHUS IPUMEHITh OCHOBHBIE  OMNEpalM  MbICIUTEIbHOM
NeATeNbHOCTH — aHAJIW3 U CHHTE3, CPaBHEHHE, OOOOLICHHE, CHCTEMAaTHU3alLlUIO, BBIABICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3€i — /7151 U3y4YEHUsI CBOMCTB BELIECTB U XUMHUUECKUX PEAKIINL;

c(OPMHUPOBAHHOCTh YMEHHI: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATHAMU U
MPEJCTaBICHUSIMU  JPYTHX €CTECTBEHHO-HAy4YHBIX MPEAMETOB i 0ojee OCO3HAHHOIO
MOHUMAaHMsl CYIIHOCTH MaTepHabHOI'O €IMHCTBA MHUPA, UCHOJIb30BATH CHCTEMHbBIE 3HAHUS I10
OpPraHMYECKOW XMMHUU JUIsl OOBSCHEHHS M MPOTHO3WPOBAHUS SBIICHHH, UMEIOIIUX €CTECTBEHHO-
Hay4YHYIO TIPUPOLY;

c(OPMHPOBAHHOCTh yMEHHUH: TPOBOJAWTH pPACUETHl MO XHUMHUYECKHUM (GOpMyIaM H
YPaBHEHUSAM XMUMMYECKMX PEAKIMH C HCIONb30BaHMEM (DU3MYECKMX BEIMYUH (Macca, 00bEM
ra3oB, KOJHMYECTBO BEIIECTBA), XapAKTEPH3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOM CTOpPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIIBI BEHIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM

XUMHYCCKHUX BJIEMCHTOB, IPOAYKTAM CropaHus, IJIOTHOCTHU 1"33006p33HI>IX BCIICCTB,
Onepatop 340 000 "KomnaHus "TeH3op"
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c(hOpMUPOBAHHOCTh YMEHMI: MIPOrHO3UPOBATh, aHAIM3UPOBATh M OLICHUBATh C MO3ULIMN
IKOJIOTMYECKOM OE30MacCHOCTH TOCTEACTBHSI OBITOBOW M MPOU3BOIACTBEHHON IEATEIHHOCTH
YeloBeKa, CBSI3aHHOW C MepepadOTKON BEIIeCTB, HCIOIb30BAaTh MOJNyUYEHHBbIE 3HAHUSA s
MPUHATHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHUEH;

chOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSTENFHO TUIAHUPOBATh U MPOBOAUTH XUMHUYECKHIMA
IKCIIEPUMEHT (TOJydeHUE M U3yYCHHE CBOWCTB OPraHUYECKHUX BEIICCTB, KAUECTBEHHBIC PEAKITUN
YIJIEBOJOPOIOB PA3NUYHBIX KJIACCOB U  KHCIOPOACOAEPKAIIUX OPraHWYECKUX BEIECTB,
pelleHne OJKCIEPUMEHTAIBHBIX 3a/Jad [0 PACIIO3HABAHWIO OpPTraHUYECKHX BEIIECTB) C
coOmoieHneM TpaBui  0Oe30MacHOro oOOpamieHuWs ¢ BellecTBAaMH W J1a0OpaTOPHBIM
obopynoBanueM, (HOpMYIUPOBATh II€JIb HMCCICIOBAaHUS, MPEACTABIATH B Pa3IUYHON (popme
Pe3yIbTaThI SKCIIEPUMEHTA, AaHATTU3UPOBAThH U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

COOJIFO/IaTh TPaBHJIa YKOJOTHYECKH I1€71ecOo00pa3HOro MOBEACHUS B OBITY U TPYIOBOM
NEeSTENTbHOCTH B IIENSX COXPAHEHHs] CBOETO 3/I0pPOBbS, OKPYKAIOIIEH MPUPOIHON Ccpenbl U
JOCTHKCHHSI €€ YCTOMYNBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHYECKOIrO JEHCTBUS HA YKUBbIE OPTaHU3MBI OINpPEACTEHHBIX
OpraHMYECKUX BEILECTB, TOHMMAs cMbIca nokazarens [1JIK;

aHAIM3UPOBATh  IIEIECOOOPA3HOCTh  MPUMEHEHHs]  OpPraHWYeCKUX  BEIIeCTB B
MIPOMBIIIUICHHOCTH M B OBITY C TOUKH 3PSHUS COOTHOIIICHHUS PHCK-TIONB3a;

chOPMUPOBAHHOCTh YMEHHIi: OCYIIECTBISATH II€IEHANIPABICHHBIH MOUCK XUMHYECKOU
nH(popManuu B Pa3IUYHBIX HWCTOYHUKAX (Hay4yHass W ydueOHO-Hay4Has JMTepaTypa, CpelacTBa
MaccoBoi uHGpopMmanuu, WHTEpHET W Jpyrue), KPUTUYECKH AHATU3UPOBATH XUMHYECKYIO
nH(popMaIuio, nepepadareiBaTh €€ W MCIOJIb30BaTh B COOTBETCTBUHU C MOCTABJIECHHON y4eOHOM
3a1auen.

11 KIIACC

Hpe,I[MeTHBIe pe3yiabTaTbl OCBOCHUS KypcCa «06111351 U HCOpPpraHUYCCKas XHUMUI»
OTPaXKaroT:

C(I)OpMHpOBaHHOCTL HpeﬂCTaBHeHHﬁZ 0 MaTCpuaJIbHOM CAUHCTBC MUPA, 3aKOHOMCPHOCTAX
M T03HABAaE€MOCTH SIBJICHHUH npupoabl, 0 MECTEC W 3HAYCHHUN XHMHUHU B CUCTEMC CCTCCTBCHHBIX
HayK U e€ poiu B 00ECNEUYEeHUH YCTOHYMBOrO Pa3BUTHS, B PEIIEHUH MPOOJIEM SKOJIOTUYECKOi,
SHEPreTHYEeCKOW M THUIICBOM O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JIaHUU HOBBIX
MaTcepHraioB, HOBBIX HCTOYHHUKOB OHCPIuu, B OGGCHC‘-IGHI/II/I palrOHAIIBHOI'O
MIPUPOJIONIOIB30BaHMS, B () OPMUPOBAHUHA MUPOBO33PECHUS U OOIICH KYJIbTYPhI YEITOBEKA, a TAKKE
9KOJIOTHYECKH 00OCHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO U IIPUPOIHON CPE/IE;

BJI1aACHUC CHCTEMOH XHMHYSCKHX 3HaHI/II71, KOTOpasd BKIIHOYACT: OCHOBOIIOJAraromnue
TIOHSTUS — XUMHYECKHU I 3JIEMEHT, aToM, sIAPO aToMa, U30TOIIbI, dJIEKTPOHHAsi 000JI0YKa aToMa, S-
y P d-atoMHBIE opOHTamM, OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aTOMa, THOPHAW3ALUS
aTOMHBIX OpOWTaJIel, HWOH, MOJIEKYyJia, BaJCHTHOCTb, JJEKTPOOTPHUIATEIHHOCTh, CTENEHb
OKHMCIICHHA, XHUMHYCCKasa CBA3b (KOBaJIeHTHaSI, HOHHAasiA, MCTAJIMYCCKasd, BOI[OpOI[HaSI),
KPUCTAJUIMYECKAs pEelIETKa, XUMHUYECKasl pEaklMsi, PAcTBOP, JJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
OJICKTPOJIHUTHYCCKAA Jucconuanu, CTCIICHDb Juccouuanuu, BO,Z[OpO,Z[HLIﬁ IIOKa3zarciib,
AKE Kk o5 BAP 063 B MHMM HRAIHH

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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peakiuy, XWMHUYECKOE pPAaBHOBECHE; TEOPUU U 3aKOHBI (TEOpUsl DJIEKTPOIUTHYCCKOU
quccounanuu, nepuoandeckuil 3akon .M. MenaeneeBa, 3aKOH COXpaHEHHUSI MACChI BEIIECTB,
3aKOH COXPAHEHUS W MPEBpAIICHUS SHEPTUU NMPU XUMHUUYECKUX PEAKIHIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX MAcCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHH SI3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHMS, JIeKAIIME B OCHOBE MOHMMAHMUS MPUYMHHOCTHU M CHUCTEMHOCTHU
XUMHUYECKUX SIBIICHUM; COBPEMEHHBIE MPEACTABJICHUS O CTPOCHUU BEIIECTBA HA aTOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJEKYJISIPHOM YpOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUi, TEPMOJUHAMUYECKUX U KHHETHUUYECKHX 3aKOHOMEPHOCTSIX HUX
NpPOTEKaHUsl, O XHUMHUYECKOM DPaBHOBECUHU, pPACTBOpax U  JUCHEPCHBIX CUCTEMaX;
(hakTONIOTHUUECKHUE CBEJCHUS O CBOMCTBAX, COCTaBe, MOTYYECHUU M OE30MMaCHOM HMCIIOIb30BAHUH
BOKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTHUYECKOW JIEATETHHOCTH YETIOBEKa,
OOITMX HAYYHBIX TPUHITAIIAX XUMHUYECKOTO MPOU3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHHUIA: BBISBIISATH XapaKTePHbIC MPU3HAKY MOHATUN, YCTaHABIUBATH
WX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHSA IMPH OMMCAHUU HEOPTaHHUYECKUX
BEILECTB U UX NPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHs HCIIOIB30BAaTh XMMHUYECKYIO CHMBOJIUKY JJISi COCTaBJICHHUS
(dbopMysT BEIIECTB W ypaBHEHUH XWMHUYCCKHX PEAKIUi, CHCTEMATHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHaIbHbIC HA3BaHUS OT/ICIbHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEICIIATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHYECKHIX
3JIEMEHTOB B COCIMHEHUSX, BUJ XUMHYECKOW CBsI3M (KOBaJICHTHAs, MOHHAs, MeTa/uIMdecKas,
BOZIOPOHAS ), TUIT KPUCTAJUTMIECKOM PEIETKA KOHKPETHOT'O BEIIECTBA;

chOPMUPOBAHHOCTh YMEHHSI OOBSCHSATH 3aBUCHMOCTb CBOWMCTB BEHIECTB OT BHJA
XUMUYECKON CBS3M W THUIA KPUCTAUTMYECKOW PEIIETKH, OOMEHHBIH W JOHOPHO-AKIENTOPHBIN
MEXaHHU3MBbI 00pa30BaHUs KOBAJICHTHOW CBSI3H;

chOpMUPOBAHHOCTh YMEHMI: KIacCU(PHUIIMPOBATh: HEOPraHUYECKUE BEIIECTBA IO HUX
COCTaBy, XMMHUUYECKHE PEAKIUMU MO PA3IMYHBIM MPU3HAKAM (YUCIY M COCTaBY pearupyroumx
BEIIECTB, TEIUIOBOMY J(QeKxTy peakuuu, H3MEHEHUIO CTENeHEHl OKHUCICHHUS JIIEMEHTOB,
00paTUMOCTH, Y4YacCTHIO KaTajau3aTropa M APYTHE); CaMOCTOSATEIbHO BBIOMpPATh OCHOBAaHUS M
KPUTEPUHU I KIACCH(PUKAIIUU U3Y4aeMBbIX BEIIECTB M XUMUYECKUX PEaKIIHii;

c(hOpMHUPOBAHHOCTh YMEHHUS pPACKpbIBaTh CMBICT Tepuoauyeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATh €ro  CHUCTEMATH3UPYIONIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTHYECKYO () YHKIINH;

chOpPMUPOBAHHOCTh YMEHUM: XapaKTEPU30BaTh SJIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XMMHYECKUX DJJIEMEHTOB TIepBOro—4eTBEépToro mnepuonoB llepmomuueckoit cucremsr JI.H.
MenieneeBa, UCONB3Yys MOHATUS «IHEPreTUUYECKUE YPOBHUY, «IHEPreTUUYECKUE MOAYPOBHUY,
«S-, p-, O-atomHBIC OpOHTANIM», «OCHOBHOE H BO30YXKIEHHOE HJHEPrETHUCCKUE COCTOSHHS
aToMay»; OOBSICHITh 3aKOHOMEPHOCTH HM3MCHEHHUS CBOWCTB XHMHYCCKHX D3JIEMEHTOB H UX
COeAUHEHUM 1o nepuoaam u rpynnam llepuoauueckoi cucremst /. . Meneneesa, BaleHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS MX JIEKTPOHHBIX 000JIOUEK;

chOpPMUPOBAHHOCTh YMEHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBa BEIIECTB PAa3JMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE I€HETHUYECKOW CBS3U
MEXy HEOPTaHMYECKUMU BEIIECTBAMHU C MOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;
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c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYHIHOCTh: OKUCIUTEIbHO-BOCCTaHOBUTEIBHBIX
peakuuii MOCpeICTBOM COCTABIICHHSI 3JIEKTPOHHOTO OajlaHCa 3TUX pEeakiHif; peakuil HOHHOIO
oOMeHa MyTEM COCTaBICHHUS HX IOJHBIX M COKPAIIEHHBIX HOHHBIX YpPaBHEHUU; peakuui
TUAPOJIN3a; PEaKUMi KOMILIEKCOOOpa3oBaHUs (Ha MpUMEpPe THIPOKCOKOMIUIEKCOB IIMHKAa M
ATFOMUHHS ),

c(OPMHPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYECKHUX
peakiuii ¢ y4éTOM HUX DJHEPreTHMYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHHUsS CKOPOCTH
XUMHYECKON peakiuy B 3aBUCUMOCTH OT Pa3IMYHBIX (PaKTOPOB, & TAKXKE XapaKTep CMEIICHUS
XMMHUYECKOI0 pPaBHOBECHS 1O/ BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpuniun Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKIIUH, JIeXKalIle B OCHOBE
MPOMBIIIJICHHOTO TOJYYeHHUS CEPHOM KHCIOTH, aMMHaka, OOIIMEe Hay4YHbIC MPUHITUIIBI
XUMHUYECKUX TPOU3BOJCTB; LIE€JIECO00pPa3HOCTh IMPUMEHEHUS HEOPraHWYeCKHX BEUIECTB B
IIPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOLLIEHUS PUCK-TI0NIb3a;

c(hOpMUPOBAHHOCTD BJIAJICHUSI CUCTEMOW 3HAHHI O METO/IaX HAyYHOTO MO3HAHUS SBJICHUN
OpUpOABl — HAONIOJCHHWE, W3MEPEHHE, MOJCITHPOBAHNE, OKCIEPUMEHT (pealbHBId W
MBICIICHHBIN), UCHOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHS MPUMEHSTh 3TH 3HAHUSA MpPU
9KCIIEPUMEHTAIbHOM MCCIEAOBAHUN BEIIECTB U Ul OOBSCHEHMS] XHMMUYECKUX SIBJICHMI,
HMMEIOIIUX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATEIBHOCTH YEIOBEKA U B TIOBCEIHEBHOM JKU3HU;

c(OPMHPOBAHHOCTh YMEHUS BBISBIISTh B3aUMOCBSI3b XHMUYECKUX 3HAHUH C MOHATUSIMH U
MPEICTABICHUAMHU JIPYTUX €CTECTBEHHO-HAy4YHBIX NPEIMETOB Ui 0Ooliee OCO3HAHHOI'O
MMOHMMAaHHUS MaTepUaIbHOrO €JMHCTBA MUPA;

c(OpPMHUPOBAHHOCTH YMEHUS MPOBOAUTH PACUETHI: C UCIOIH30BAHUEM MOHATHH «MaccoBast
JI0J1s1 BEIIECTBA B PacTBOPE» M «MOJISIPHAsi KOHLIEHTPALMs»; Macchl BEIIeCTBAa WK 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM 00BbEMY OTHOTO U3 YYACTBYIOIIUX B PEAKIIMU
BEIIECTB; TEIIOBOro 3 (deKTa peakinu; 3HaueHUsI BOJOPOIHOr0 MOKAa3aTeNsi pacCTBOPOB KUCIIOT
W IIeJ0Yed C M3BECTHOW CTEMEHBI0 TUCCOIMALNHU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEaKIUH, €CITU OJHO W3 MCXOJHBIX BEIIECTB JaHO B BUJAE PAacTBOpa C ONpeaeiaEHHON
MaccoBOM JloJiell pacTBOPEHHOrO BEIIECTBA WJIM JAHO B M30BITKE (MMEET MPUMECH); IOIU
BBIXO/1a POJYKTA PEAKIUHU; OObEMHBIX OTHOILIECHH ra3oB.;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUIAHUPOBATh U MPOBOAUTH XUMHUYECKHM
HKCHEPUMEHT (IIPOBEICHUE PeaKlUii HOHHOTO OOMEHa, MOATBEPKACHUE KaUeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONpeAeTICHIE CPe/ibl PACTBOPOB BEIIECTB C MOMOIIbIO0 HHINKATOPOB,
U3yYeHHE BIUSHHUS PpaA3IMYHBIX (DAKTOPOB HA CKOPOCTh XHWMHYECKOW peaKlMH, pELIeHue
SKCIIEPUMEHTAIbHBIX 3a/1ay 1o TeMaMm «Metamnel» U «HemeTtamnsl»y) ¢ coOmofeHneM MpaBUIl
0e30macHOro OOpaIlIeHusi ¢ BEIIECTBAMH M J1a0OpPaTOPHBIM 00OpyZOBaHHEM, (HOpMYIHPOBATH
Lelnb HCCIENOBaHMS, TMPEACTaBIATh B pa3nuyHOd (opMe pe3ynbTaThl HKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

c(OpMHUPOBAHHOCTh YMEHUI: COOII0AaTh MpPaBUIa MOJIb30BAHUS XUMHUUECKOHN MOCya0i U
nabopaTopHBIM 000pyIOBaHUEM, OOpAIICHHUSI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHSMHU
[0 BBINOJHEHUIO J1a0OpPaTOPHBIX XMMHUYECKHX OIBITOB, 3KOJIOIMYECKH I€JIeco00pa3Horo
MoBelieHUuss B OBITY M TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHHS] CBOEr0 3/0POBbS,
OKpY)Kalolllel NOPUPOJHOW Cpelbl U JOCTHKEHUS €€ YCTOWYMBOIO Pa3BUTHS, OCO3HABaTh
OIMaCHOCTh TOKCHYECKOro JEWCTBUS Ha XUBbIE OPraHU3Mbl ONPEACTEHHBIX HEOPraHWYEeCKUX
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c(OPMUPOBAHHOCTh YMEHMI: OCYIIECTBIJIATH IEJICHANIPABICHHBINM IMOMCK XUMHUYECKON
nH(poOpMaIMK B Pa3IMYHBIX HWCTOYHWKAX (Hay4dHas W ydeOHO-HAy4dHasl JHUTEepaTypa, CpelacTBa
MaccoBoi uHGopMmanuu, VHTepHET W [Apyrue), KPUTUUYECKH aHAIM3UPOBATh XHUMHYECKYIO

nH(pOpMaLUIo, IepepadaTbBaTh €€ U WCHOIB30BAaTh B COOTBETCTBUU C TIOCTABICHHON ydeOHOU
3a7auen.
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