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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas nporpaMma 1o XMMHH Ha ypOBHE CpeHEro o0uiero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickori deneparuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (peaepanbHOil 00pa3oBaTeNbHON MPOTrpaMMbl CPEIHEro OOIIero
obpazoBanusi(POIl COO), npencraBieHHbix B DenepaqbHOM TOCYAapCTBEHHOM 00pPa30BaTEIbHOM
craggapre COO, c¢ yuérom Konmenmuu mnpenomaBaHuss Y4eOHOro mpeaMera «XHMHS» B
o0pa3oBaTenbHbIX opranusanuax Poccuiickoit @eneparuy, peaqu3yromux OCHOBHbIE 00pa30BaTe/IbHbIE
IIPOrpaMMbl, U OCHOBHBIX MO0XkeHUH «CTpareruu pa3Butus Bocnuranus B Poccuiickoit denepanuu Ha
nepuof 10 2025 rona» (Pacnopsxenue IlpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha ypOBHE YINIyOJEHHOTO M3YyY€HHs 3aHHMAaeT Ba)XKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4qHOTOo OOpa3zoBaHusi ywamuxcs 10—11 kmaccoB. M3ydenme mnpeamera, peaqn3yeMoe B YCIOBHUSIX
Qg QepeHIIMPOBaHHOTO, TPOPHILHOIO 00y4YeHHs, NMPU3BAHO O00ECHEUUTh 00IIe00pa30BaTENBbHYI0 U
OOIIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB MIKOJIBI, HEOOXOAUMYIO ISl aJanTalud UX K ObICTpO
MEHSIOIIMMCS YCJIOBUSIM JKM3HU B COLIMYME, a TaKkKe JJIS MPOJOJDKEHUs OO0ydeHHs B OpraHU3alUsIX
po¢ecCHOHATILHOI0 00pa30BaHMsl, B KOTOPBIX XUMHUS SIBJISETCS OAHOM U3 MPUOPUTETHBIX JAUCIUILIMH.

B mporpamme 1mo XumMu# Ha3Ha4eHUE TPeAMETa « XUMHS TOIYy4aeT NOPOOHYI0 HHTEPIIPETAIIUIO
B COOTBETCTBHH ¢ ocHOBomonararomumu nojoxeausmMu @I'OC COO o B3aumMo00yCI0BICHHOCTH TIENEH,
COJIepKaHusA, pe3ylbTaToB oOOy4YyeHHs M TpeOOBaHMM K YPOBHIO IOJTOTOBKH BBITYCKHHMKOB.
CBUIETENBCTBOM TOMY SIBIISIIOTCS CJIEAYIOIINE BBINOJIHAEMbIE IPOrPAMMON IO XUMUHU (PYHKIIUU:

¢ uHPOPMALMOHHO-METOMYECKAs,  pealM3alus  KOTOpOH  oOecreynBaeT  MOJTydYCHHE
IPEJCTABICHUS O LEJIAX, COAEPIKAHUM, OOLIEeH cTpaTeruu 00y4eHus, BOCIUTaHUsI U Pa3BUTHS,
00yYaroImuxcs CpeCTBAMU PEAMETA, U3YyIaeMOTr0 B PAMKaX KOHKPETHOTO MPOoduIIs;

® OpraHM3allMOHHO-IUIAHUPYIOLIAsi, KOTOpas IpelyCMaTpUBaeT OINpeesieHue: MPUHIMUIIOB
CTPYKTYpPUPOBAHHUS U MOCIIEOBATEIbHOCTH U3YUEHHs yUEOHOr0 MaTepuasa, KOJIM4eCTBEHHbIX
1 Ka4eCTBEHHBIX €r0 XapaKTEePUCTUK; MOAXO0A0B K (POPMHUPOBAHUIO COAEPKATETbHON OCHOBBI
KOHTPOJISI U OLIEHKH 00pa3oBaTelIbHBIX JOCTHXKEHUH, OOydaromMXcsi B paMKax HTOTOBOM
aTTecTalluu B GOpMe €AMHOTO roCyJapCTBEHHOIO 3K3aMeHa 0 XMUMUH.

[Tporpamma jyist yriryOEHHOTO U3YUESHUS] XUMUH:

® YCTAHABIIMBAE€T WHBApUAHTHOE MPEAMETHOE COepXaHue, 00s3aTeNIbHOEe JUIsl M3y4eHHUS B
pamKax OTAEIbHBIX MpoduiIeH, peaycMaTpuBaeT pacipeielIeHle U CTPYKTYPUPOBaHHUE €ro 10
KJ1accaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUAM/pa3/ieiaM Kypca;

e aéT NpUMEpHOE pacrpeieieHue y4eOHOro BPEMEHH, PEKOMEHIYeMOro JUIsl H3Yy4eHHUs
OT/ENbHBIX TEM;

e [@pe/laraeT NPUMEPHYIO MOCIEI0BATENbHOCTh H3yYeHHsl y4eOHOro Marepuana ¢ Y4EToM
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBSA3EH;

e aéT METOIMYECKYI0 MHTEpIIpETAlUIo LeJel M 3ajad M3y4YeHUus MpeaMeTa Ha YriayOoIEHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX NMPHOPUTETOB B CHCTEME CpPEAHEro oOIiero oOpa3oBaHMA,
COJZIepKATENIbHOM ~ XapaKTepUCTUKHU IUIAHUPYEMBIX  PE3YJbTaTOB OCBOEHUS OCHOBHOMU
oOpa3zoBaTebHOM  MpPOTpaMMBI  CpeAHero  obmiero  oOpa3oBaHUs  (JJUYHOCTHBIX,
METaINpeIMETHBIX, TPEIMETHBIX ), a TAK)KE C YIETOM OCHOBHBIX BHIOB YUE€OHO-TI03HABATEIHHBIX
JecTBUI 00ydaroerocs Mo OCBOSHHUIO COJIEpKaHMs TpeIMeTa.

ITo BceM Ha3BaHHBIM MO3UIMAM B MPOrpaMMe MO XUMHH MPETyCMOTPEHAa MPEEMCTBEHHOCTh C

oOyueHHEeM XHMHHM Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHus. 3a IMpeneigamMH YCTaHOBJIEHHOM
MpOrpaMMoOil MO XUMHUU 00s3aTeNbHOM (MHBAPUAHTHOM) COCTABISAIOIIEH COJEp)KaHUS Y4eOHOro



npeamera «XUMHs 0CTaéTcsl BO3MOKHOCTh BRIOOpa €ro BAPHATUBHOM COCTABISAIONIECH, KOTOPask JOJDKHA
OTIPENIENIATHCS B COOTBETCTBUHU C HAMIPABICHUEM KOHKPETHOT'O MPOQHIIs 00ydeHusl.

B cootBercTBUM ¢ KOoHUeNTyalbHbIMU moJiokeHUs MU PI'OC COO o Ha3HAYE€HUHM MPEIMETOB
0a30BOTO M yrayoJaéHHOTro ypoBHEH B cucteme audpepeHInpoBaHHOTO 00yUYeHHsI Ha YPOBHE CPEHETO
obmero o0Opa3oBaHUS XMMHS Ha YpPOBHE YIIyONEHHOTO H3YyYEHHMs HAlpaBlieH Ha pealn3aluio
MIPEEMCTBEHHOCTH C MOCJIEAYIONIMM 3TAIOM MOJIYYeHUS] XUMHUUECKOTo 00pa30BaHus B paMKax U3y4CHUs
CHELUAIbHBIX €CTECTBEHHO-HAYUHBIX M XMMHMYECKHX AUCLUUIUIMH B By3aX M OpPraHU3aLUAX CPEIHEro
npodeccuoHaIbHOro o0pa3zoBaHMs. B 3Toil cBA3M u3yueHue mnpeamera «XUMUS» OPUEHTUPOBAHO
IIPEUMYILIECTBEHHO Ha pPACHIMPEHHE U YIIIyOJeHHEe TEOPETHMYECKOW M HPAKTUYECKOM IOJArOTOBKU
o0yJaromuxcs, BBHIOPABIINX OINpeNeNEHHBIA NMpoduiIb OOy4eHHs, B TOM YHCIE C MNEPCHEKTUBOU
MOCTEeIYIOMEr0 TOJYYeHU XUMHUYECKOro o00pa3oBaHMsA B OpTraHU3alMsIX Mpo(hecCHOHAIBLHOTO
obpazoBanus. Hapsay ¢ atum, B ceete TpeboBanuii ®I'OC COO k mraHupyeMbIM pe3yibTaTaM OCBOSHUS
¢benepanbHOl 00pa3oBaTENbHON NPOrpaMMbl CPEIHEro OOLIero oOpa3oBaHMs H3ydEHHE IpeaMera
«XUMHS» OPHUEHTUPOBAHO TaK)K€ Ha pelIeHHE 3a7ad BOCIUTAHUS U COLHUAIBHOIO Pa3BUTHUS
oOyyaromuxcs, Ha GopMUpOBaHHE y HUX OOLICMHTEIUICKTYAIbHBIX YMEHUNA, YMEHHNA PallMOHAIH3AINN
y4yeOHOro TpyAa U OOOOIIEHHBIX CHOCOOOB JEATENBHOCTH, HMEIOMIUX MEXIUCHUILIMHAPHBIH,
Ha/ANPeIMETHBIN XapakTep.

CocraBngiomuMyU  IIpeaMeTa  «XUMHUS» Ha YpOBHE YIUIYOJEHHOTO M3Y4YEHHS  SIBISIFOTCS
yroyonénuele Kypcsl — «Opranmueckas xumusi» U «OOmas W HeopraHudeckas Xumus». [lpu
OIIpeJIeJIEHUH NOAX0J0B K 0TOOPY U CTPYKTYPHOI OpraHu3alluy COIepKaHMs 3TUX KypCOB B IpOrpamMme
10 XUMHH 32 0OCHOBY NpUHATHI Tos1okeHuss PI'OC COO o paznuuusax 6a30BOro u yriayoaEéHHOro ypoBHEH
W3Y4EHHUs IIPEMETA.

OcHoBy copepkanusi KypcoB «Opranundeckas xumusi» U «OOmas ¥ HEOpraHUYECKass XUMHSD)
COCTAaBJISIET COBOKYIHOCTb IIPEMETHBIX 3HAHUHN U YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3y4UEHHUS
npeamera. JTa cUCTeMa 3HaHUN IOJIy4aeT OINpeleIEHHOE TEOPETUYECKOe JO0MOIHEHUE, T03BOJISIOLIEe
OCO3HAaHHO OCBOWTH CYIIECTBEHHO OonbImMiA 00BEM (haKTOJOTHUECKOro Marepuana. Tak, Ha
yrayOa€HHOM YpPOBHE HM3y4€HHUs NpeaMeTa oOecledeHa BO3MOXKHOCTh 3HAYUTENIBHOIO YBEIMUYEHUS
00bEMa 3HAHUM O XMMHUYECKHMX AJIEMEHTaX M CBOICTBAaX MX COEJMHEHUI Ha OCHOBE PACHIMPEHMS U
yri1yOJeHHs IPeACTaBICHNUN O CTPOSHNH BEIECTBA, XUMUYECKON CBS3M U 3aKOHOMEPHOCTSX MTPOTEKaHHS
peakuuii, paccMaTpUBaeMbIX C TOYKHM 3PEHHUS XUMHUYECKOW KMHETHKH M TEpMOAMHAMUKH. M3yuenue
nepuoandeckoro 3akoHa M Ilepuonnyeckoil cHUCTEMBI XUMHUYECKHMX DJJIEMEHTOB Oaszupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHUYECKUX MPEACTABICHUAX O CTPOEHUU aToMa. XHUMHUYECKas CBA3b
OOBSICHAETCS ¢ TOYKHU 3PEHUS SHEPreTUUECKMX N3MEHEHUH NpH €€ 00pa30BaHUM U pa3pyIICHUH, a TAKXKe
C TOYKH 3pEHUS MEXaHU3MOB €€ o0pa3oBanusl. M3yueHne TUIIOB peakuil 1onoaHsAeTcsl pOpMUpPOBAaHUEM
MIpe/ICTaBICHUI 00 3IEKTPOXUMHUECKUX MPOLECCaX U AJIEKTPOJIU3€E PacIlyIaBOB M pacTBOPOB BellecTB. B
Kypce OpraHM4YecKod XMMHUH MpPU PACCMOTPEHUH PEAKIMOHHOM CHOCOOHOCTH COETUHEHUH yaemsercs
0co00e BHUMaHUE BOIIpOcaM 00 3JEKTPOHHBIX 3P eKTax, 0 B3aMMHOM BIMSHUHM aTOMOB B MOJIEKYyJaX U
MEXaHU3MaX PEAKIIH.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJEp>KaHUE KypCOB XUMHUH YIIIyOJIEHHOTO YPOBHS MU3yYEHUS
JUISL KJIACCOB OMpeeaEHHOro npoduis (TI1aBHBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep JOMOJTHEHUHN K
of1ieil cucteMe MPeIMETHBIX 3HAHWN) OKa3bIBAIOT BIMSHHUE CMEXHBIE NMpenMeTsl. Tak, HarmpuMep, B
COJIep’KaHUU TpeaMeTa Ui KJIaCCOB XUMUKO-(U3NYECKOro nMpoduiis 00JbllIoe 3HaUeHHe OyAyT UMETh
3JIEMEHTHI yueOHOro MaTtepuana no odme xumuu. [Ipu u3yyeHun npeaMera B JaHHOM CITy4dae aKIEHT
Oyzer caenaH Ha OOLIHOCTh METOAOB MO3HAaHHUSA, OOIIHOCTH 3aKOHOB U TEOPUH B XUMHUH U B (U3UKE:
aTOMHO-MOJIEKYJISIpHast TeopHsi (MOJEKyJspHas Teopus B (HU3UKE), 3aKOHBI COXPAHEHUS MacChl U
SHEPTUH, 3aKOHBI TEPMOJINHAMUKH, AJIEKTPOJIN3a, IPEICTABICHUS O CTPOCHUHU BEIIECTB U JPYTOE.



B 10 5xe Bpems B coZiepKaHUU IPEMETa JIs KIIACCOB XMMUKO-OMOJIOTHYECKOT0 MPOQuIs OOIbIIHIA
yIENbHBINA Bec OyeT UMETh OpraHuveckas XuMus. B 3ToM citydae npenoctaBisieTcsi BO3MOKHOCTD IS
OoJsiee 00CTOATETLHOIO PACCMOTPEHUS] XUMHUECKOW OPraHU3aIMK KJIETKH KaK OMOJIOrMYECKON CUCTEMBI,
B COCTaB KOTOPOM BXOAAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIH/bI, OSIIKHU, YTIIEBO/bI,
HYKJIEMHOBBIE KUCIIOTBI U Apyrue. [Ipu 3ToM 3HaHUS 0 COCTaBE U CBOWCTBAX MPECTABUTENEH OCHOBHBIX
KJIACCOB OPTaHUYECKUX BEIECTB CIY>KaT OCHOBOM JJIsl M3y4YeHHS CYIIHOCTH IPOIECCOB (POTOCHHTE3A,
JbIXaHUs, IAIEBAPEHHUS.

B nnane ¢opMupoBaHMs OCHOB HayyHOI'O MHUPOBO33PEHHS, OCBOCHMs OOILIEHAY4YHBIX METOOB
IIO3HAHUS U OMbITa NMPAKTUYECKOrO0 IPUMEHEHUS HAy4YHBIX 3HAHMM M3y4EHHE NpeaMmera «XuMHsS» Ha
yrIyOJIE€HHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3SX C YUCOHBIMU NpPEAMETAaMH, BXOSAIIUMH B
COCTaB MpPEIMETHBIX obnactell «EcTecTBeHHO-HAayuHbIE IPeIMETh», «MareMaTika u HHQOpMaTHKa» U
«Pycckuil SI3bIK U TUTEpATYpay.

IIpu u3ydyeHun yueOHOro npeamera «XUMHsS» Ha YIIIyOJEHHOM ypOBHE TakKe, Kak Ha ypOBHE
OCHOBHOTO M cpefaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajaueii MEepBOCTEIIEHHON
3HaYMMOCTH SIBJIIETCS (POPMHUPOBAHNE OCHOB HAyKH XUMHUH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS,
IIPAKTUYECKON IEATENBHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIbTYphl. Penienue 3Toi
3aJjauyu Ha yriIyOJaEéHHOM ypOBHE M3Y4EHUS MpeaAMeTa MPeIoaracT peaan3aliio TakKuxX Lelel, Kak:

e (opMHUpOBaHHE IMPEICTABICHUI: O MaTEpUAIBHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTIX U
[I03HABAEMOCTU SIBJICHUM MPHUPOJABI, O MECT€ XMMHUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€
Beyllel poiu B 00€CIEeYeHUH YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA: B PELICHUU IpoOiieM
9KOJIOTUYECKOM, SJHEPreTUUECKON U MUILEBON 0€3011acHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3/1aHUH
HOBBIX MAaTepHUajoB, HOBBIX HCTOYHUKOB JHEPruH, B OOECIEYEHHUH palMOHAIBLHOTO
MPUPOJIOTIONB30BaHNSA, B (POPMHPOBAHUM MHUPOBO33PECHUSI U OOILIEH KyJabTYpHl YeJOBEKa, a
TaK)K€ IKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILEHUS K CBOEMY 37J0POBbIO U PUPOJIHON Cpeie;

® OCBOCHME CHUCTEMbI 3HAHHH, JEKAIIMX B OCHOBE XMMHUYECKOW COCTABISIOLIEH €CTECTBEHHO-
HAayyHOM KapTUHBI MHpa: (YHJAMEHTAIbHBIX MOHATHM, 3aKOHOB U TEOpPUH XUMUH,
COBPEMEHHBIX ITPEICTABICHUI O CTPOSHUH BELIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, HOHHO-
MOJIEKYJSIDHOM,  HAaJMOJIEKYJISIPHOM, O  TEPMOJMHAMUYECKMX M  KHHETHYECKHX
3aKOHOMEPHOCTSX MPOTEKaHMsI XUMUYECKUX PEaKLIUi, 0 XUMUYECKOM pPaBHOBECUH, PaCTBOPAX
U JMCTIEPCHBIX cHcTEeMaX, 00 OOLIMX HAyYHBIX IPUHILIUIIAX XUMHUYECKOTIO TPOU3BO/ICTBA;

e (opmMupoBaHME Yy OOYYAIOIIMXCS OCO3HAHHOTO NMOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUUYECKUX 3HAHUM JJ11 OOBSICHEHUSI KIIIOYEBBIX UJEH U MpoOiaeM COBPEMEHHOM XMMUH, IS
OOBSICHEHUS! M MPOTHO3UPOBAHMS SIBJICHUH, HMMEIOIIMX €CTECTBEHHO-HAyUYHYIO MPUPOLIY;
IPaMOTHOTO pelIeHus Mpo0IieM, CBA3aHHBIX C XMMUEH, TPOrHO3UPOBaHUS, aHAIN3a U OLIEHKH C
MO3UIUI JKOJOTMYECKOH 0e30MacHOCTH TMOCHIENCTBUN OBITOBOM U MPOM3BOACTBEHHOMN
NeSITEIbHOCTH YeJIOBEKa, CBS3aHHOM € XMMHUYECKUM IMPOM3BOJACTBOM, HCIIOJIb30BAHUEM U
nepepaboTKOM BEIIeCTB;

e yruyOJeHue NpeCTaBIeHUH 0 HayYHbIX METOJIaX O3HAHUS, HEOOXOUMBIX 111 IPUOOPETEHHS
YMEHUI OPUEHTHPOBATHCSA B MHUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX SBICHUM, MMEIOLINX
MECTO B IIPUPOJIE, B IPAKTUUECKOM A€ATEILHOCTH U MIOBCEAHEBHON KU3HU.

B muiane peanuszanuu mepBOOYEPEIHBIX BOCHMTATEIBHBIX W Pa3BUBAIOMIMX (YHKIMH HEIOCTHOU
CUCTEMBI CpeIHEro o01iero o0pa3oBaHusl MpU U3YYEHUH NpeaMeTa « XUMUs» Ha yIayOonEHHOM ypOBHE
0c00yI0 aKTyaJlbHOCTh IPUOOPETAIOT TaKKe 1IeTH U 3a7a4H, KaK:

e BocCNUTaHHE YOEXKIEHHOCTH B IO3HABAEMOCTH SIBICHMH MPUPOJBI, YBAXKEHUS K IPOLECCY
TBOpPYECTBA B 00JIACTH TEOPETUYECKUX U MPUKJIIAIHBIX UCCIIEA0BAHUI B XUMHH, (POPMUPOBAHUE
MHUPOBO33PEHNUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;



® pa3BUTHE MOTHBAIMM K OOYYCHUIO W TO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS O0OIICYEIIOBEUECKUX IICHHOCTEH;

® pa3BUTHE I03HABATEIHHBIX WHTEPECOB, HMHTEIUICKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH
oOy4aromuxcs, (OPMHUPOBAHUE Y HHUX CO3HATEIHHOTO OTHOIICHUS K CaMOOOpPa30BaHHUIO U
HENPEePbIBHOMY 00pa30BaHMIO KaK YCIOBHUIO YCIICUIHON MPOo(pEeCCHOHATBHON U 001IeCTBEHHON
JEATEIHOCTH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3J0POBOM
oOpase KU3HH;

e (dopMUpOBaHME YMEHHH U HaBBIKOB PAa3yMHOI'O IPHPOJOIOIB30BAHHS, Pa3BUTHE
9KOJIOTUYECKON KYJIbTYpPBI, MPUOOPETEHHE OMbITa OOIIECTBEHHO-TIOJIC3HONH IKOJIOTHYECKOM
JEATEIIHOCTH.

OOr1iee YKMCIO YacoB, MPEAYCMOTPEHHBIX JUIS U3Yy4YCHUS XUMHU Ha YIIyOJICHHOM YPOBHE CPEIHEro
obmiero oopazoBanus, cocrapiseT 204 wacos: B 10 kimacce — 102 gaca (3 yaca B HEZIemi0).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMMHU.

[Ipenmer W 3Ha4YeHHWE OPraHUYECKOW XHWMHUH, NPEACTAaBICHHE O MHOT000pazuu
OPraHUYEeCKUX COCIUHECHUM.

DJNEeKTPOHHOE CTPOEHUE aToMa yIJepoJa: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BanenTtHsle BO3MOXHOCTM aToMa yriepoja. XHUMHYECKas CBSI3b B OPraHMYECKUX
coeauHeHUsAX. Tumbl THOpUAM3AIMKM AaTOMHBIX opOuTanedl yriaepona. MexaHU3MBI
0o0pa3oBaHMsl KOBWICHTHOW CBsi3M (OOMEHHBIM W  JOHOPHO-aKIENTOPHBIA). Tumbl
NePEeKPbIBAaHUS aTOMHBIX OpOHTajnel, 6- U m-cBA3u. OAUHapHas, ABOMHAs U TPOIHAs CBA3b.
CrniocoObl pa3pbiBa CBsA3€i B MojeKyjax opraHudyeckux euiecTB. [loHsTtue o cB0oOOIHOM
paaukaie, Hykieoduiie u 3neKTpoduie.

Teopust crpoeHuss opranumyeckux coenuHeHuil A.M. byTiepoBa u coBpeMeHHbIE
IIPEICTABICHUS. O CTPYKTYype MOJEKYJ. 3HAYE€HUE TEOPUHM CTPOEHUS OpPraHMYECKUX
coeiuHeHu. MoseKysipHbIe U CTPYKTYpHbIE (opMyabl. CTpYKTypHbIE (OPMYJIbI PA3IUUYHBIX
BUJOB: pa3BEpPHyTasA, COKpauléHHas, ckenerHas. M3omepus. Buapl nusomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAs. DIEKTPOHHBbIE J(PQPEKTHl B MOJEKYyJIaX OPraHUYECKUX COCIUHEHHN
(MHIYKTUBHBIN U ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o  kiaccupuKanMM  OpraHMyeckux  BemecTB. llonste o
¢byaknuoHansHOW rpymnme. ['omomorus. T'omonormueckue psinpl.  CucremaTHueckas
HOMeHKJarypa opranndeckux coeauaenuii (IUPAC) u TpuBHadbHBIE Ha3BaHHUS OTACITHHBIX
IIPEICTaBUTEIIEH.

OcobeHHocT W Kilaccu(uKaluss  OpraHMdeckux  peakuuil.  OKHCIUTETbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHUU.

DKcrepuMeHTaIbHbIE METO/Ibl U3YUEHHUSI BELIECTB U UX MIPEBPALECHUI: 03HaKOMJIEHHE C
o0pa3liaMu OpraHuvecKrX BEIIECTB U MaTepualaMu Ha UX OCHOBE, OMbITHI IO MPEBPAILEHUIO
OpPraHMYeCKUX BELIECTB IIpH HarpeBaHuM (TUIaBJI€HUE, OOYIJMBaHHE U TOpPEHUE),
KOHCTPYMPOBAaHHUE MOJEJIEN MOJIEKYJI OPTraHUYECKUX BEIIECTB.

YriaeBoaopoabl.

Anxansl. ['oMonoruueckuii psja ankaHos, oOmias popmysa, HOMEHKIATypa U U30MEpHsL.
DNEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/T ATKAHOB, SP°-rHOPHIU3aIHA ATOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OuU3nUecKue CBONCTBA ATKAHOB.

XuMuyeckme CBOWCTBA  AJIKAQHOB: peakuuu  3aMelICHUs, A30MEpPU3ALUH,
JNETUAPUPOBaHMS, INKIN3ALNY, TUPOJIN3a, KpEKUHra, ropeHus. [Ipeacrasienne o MexaHusmMe
peakuuil paguKaabHOTO 3aMEIEHUS.

Haxoxnaenue B nmpupoae. CriocoOb! MoJyueHus: U MpUMEHEHUE alIKaHOB.

Huxnoankansl. O6mas Gopmyina, HOMEHKIATypa U uzoMepusi. OCOOEHHOCTH CTPOEHUS
U XUMHYECKHX CBOMCTB MajbIX (IMKIJIONPOIAH, IMHUKJIOOYyTaH) M OOBIYHBIX (IIMKIJIONEHTAaH,
IIUKJIOT€KCaH) UKI0aIKaHOB. CriocoObl MOMTyYyeHHs U MPUMEHEHHUE IUKII0ATKaHOB.

Ankenpl. ['oMonormueckwii psim  ankeHoB, oOmas (Gopmyna, HOMEHKIATypa.
DNEKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOEHKE MOJIEKYJT ATTKEHOB, SP?-TrHOPHIM3AIHs ATOMHBIX
opburaneit yrnepona, 6- u m-cBsa3u. CTpyKTypHas U reoMerpudeckast (I[C-TPaHC-) H30MEPHSL.
@usznueckue CBOWCTBA aJIKEHOB. XHMHUYECKHE CBOMCTBA: pEaKkUMM IPUCOCAUHECHMUS,



3aMEIIEHUs B O-II0JIOKEHUE IPU JBOMHOM CBsA3M, mosimMmepu3anuu u okucieHus. IIpasuio
MapkoBHukoBa. KauecTBeHHble peakuuu Ha [JBOWHYIO CBs3b. CHOCOOBI MONy4eHUS U
IIPUMEHEHUE AJIKEHOB.

Anxanuensl.  Kiaccudukanms — ankagueHoB — (CONMpsDKEHHBIC,  M30JIMPOBAHHBIE,
Kymynuposanuvie). (OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHUS U XHMHYECKHUX CBOICTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuszanus conpspKEHHBIX TUEHOB.
CriocoObl 1osTy4eHUs U IPUMEHEHUE aJIKaIuEHOB.

Anxunsl. ['oMon0rHuecKuii psi aTKuHOB, 0011ast popMyia, HOMEHKIATYpa U H30MEpHsL.
DNEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aIKMHOB, SP-THOpHUIN3aIisl aTOMHBIX
opOutaneii yriepoga. Pu3nUEeCKHE CBONCTBA ATKMHOB. XUMHUYECKHE CBOMCTBA: PEAKIIMH
MIPUCOEANHEHNS], AUMEPU3ALIUU U TPUMEPHU3aLUH, OKUCIIEHUs. KuCIoTHBIE CBOWCTBA AJIKMHOB,
HMMEIOLIUX KOHIIEBYIO TPONHYIO CBs3b. KauecTBeHHbIE peakliuy Ha TPOHHYIO CBs3b. CIIOCOObI
MIOJIy4YEeHHUsl U IPUMEHEHHUE ATKUHOB.

Apomaruyeckue YrieBoJopoisl (apeHsl). ['omosnoruueckuil psja apeHoB, oOIas
dbopmyna, HOMEHKJIATypa M H30MEpHUsA. ODJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYIbl OeH30ma. du3ndeckne CBOWCTBA apeHOB. XMMUYCCKUE CBOMCTBA OCH30JIa M €Tr0
TOMOJIOTOB: PEaKLUU 3aMeIIeHUs B OEH30JIbHOM KOJIbLIE U YIJIEBOJOPOJHOM pajuKaie,
peakiMM IPUCOEIUHEHUs, OKHUCIeHHMe TromojoroB Oensona. IlpencraBienue 06
OpPUEHTHUPYIOIIEM JEHCTBUM 3aMECTUTENEH B OEH30JbHOM KOJbIE HAa MPUMEPE AITKUIbHBIX
panuKaioB, KapOOKCHIBHOM, THIPOKCUIBHON, aMUHO- ¥ HUTPOTPYIIIBI, aTOMOB TaJIOTCHOB.
OcobeHHOCTH XMMHUYECKUX CBOWCTB ctupona. [lonmumepusanus cruposna. CrnocoObl
IIOJIy4YEHUS U TIPUMEHEHUE apOMATUYECKUX YTIIEBOAOPOOB.

[Ipupoansiii ra3. [lonytHele HedTsHBIE Ta3bl. HedTh U €€ npoucxoxaenue. KameHHbIi
yroyib U MPOAYKTHI ero mnepepabotrku. CrnocoObl nepepaboTKu HEPTH: MEPErOHKA, KPEKHHT
(TepMHUYECKH, KaTaIUTHUECKUI), pudopMuHT, THpoau3. IIpoyKTsl nepepaboTku HEPTH, UX
IPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas CBSA3b MEXKAY PA3IMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

DNEeKTPOHHOE CTPOEHHUE TaJIOr€HIIPOU3BOIHBIX YIJIEBOAOPOI0B. Peakiuu 3amerneHus
rajJloreHa Ha TMIPOKCOIpYMIy, HUTPOTPYIIly, LIMAHOIPYIIY, aMUHOrpymnmy. JlelicTBue Ha
TaJIOTEHIIPOMU3BOJHBIE BOJHOTO M CIMPTOBOTO pacTBopa IWIEno4yu. Bsaumoneincrsue
JUTaJOreHaIKaHOB C MarHueM U HUHKOM. [ToHsTHE 0 MeTamsIoOpraHUYecKUX COEIMHEHUSX.
Hcnonp30BaHre rajloreHIpor3BOIHBIX YIJIEBOJOPOIOB B OBITY, TEXHUKE U INPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJAbl M3YYEHHUs BELIECTB M MX MPEBPALICHUI: H3ydeHUE
(¢u3nyecKux  CBOMCTB  YIJIEBOAOPOJIOB  (pacTBOPUMOCTH), KAUECTBEHHBIX  peakIuil
YTJIEBOIOPOOB PA3INYHBIX KJIaccOB (00eciBeUrBaHe OpOMHOMN MIJIM HOJHON BOJIBI, pacTBOpa
IIepMaHraHaTa Kajius, B3aUMOJAEHCTBHME alleTUIEHA C aMMHA4YHbIM pPACTBOPOM OKCHIA
cepedpa(l)), kauecTBeHHOE OOHApYKEHHE YIiIepoJia U BOJOPOa B OPraHMYECKUX BEIIECTBAX,
MOJIy4eHUE 3TUJICHA U U3YyYEHUE ero CBOMCTB, O3HaKomiieHHe ¢ Kosuekuusmu «Hedtb» u
«Yromp», ¢ oOpa3laMu IUTACTMACC, KaydyyKOB M PpE3HUHBI, MOJEIMPOBAHHE MOJIEKYI
YIJI€BOJIOPOAOB U TaJIOTEHIIPON3BOJHBIX YIIIEBOLOPOOB.

Kucnopoacoaepxamme oprannyeckne CoeiNHEHUsI.

IIpenenvHble onHOATOMHBIE CUPTBL. CTpoeHHE MOJIEKYJ (Ha MpuUMepe METaHosla U
staHosa). ['oMonormyeckmit psa, oOmas ¢dopmyna, U30MEpHs, HOMEHKJIAaTypa U
knaccupukanus. Guznyeckre CBOMCTBA MpPEAETbHBIX OJHOATOMHBIX CHUPTOB. BomoponHsie
CBSA3M MEXIy MOJIEKYJaMH CIUPTOB. XHMHMUYECKHE CBOWCTBA: PpEAaKIUM 3aMELICHMUS,



JNETUApATAaliy, OKHUCIICHHs, B3aUMOJCHCTBHE C OpPraHMYECKMMHU M HEOPraHWYECKUMU
kuciaoraMmu. KauecTBeHHas peakuys Ha OJHOATOMHBIE CIIUPTHI. JleWCTBHE 3TaHOJIA U METAHOJIA
Ha opranu3M yenoBeka. CriocoObl MoydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢dupel, HOMeHKIaTypa U u3zoMmepus. OCOOCHHOCTH (U3HUECKUX U
XUMHYECKHX CBOMCTB.

MHoOroartoMHele CIUPTHI — STHWICHIVINKOIb U TIULEpUH. DU3NUecKne U XMMHYECKHE
CBOMCTBA: PEAKIMM 3aMEILIEHUS, B3aUMOJCHCTBUE C OPraHUYECKMMH U HEOPraHM4YECKHUMHU
KHMCJIOTaMHU, KaUeCTBEHHAs peakliis Ha MHOT0aTOMHbIE cliupThl. [IpeacraBienue o MexaHu3sme
peakuuii HykieopwibHOro 3amerneHus. JlefictBue Ha opraHuzM uyenoBeka. CrocoObl
IIOJIy4€HUS U IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTtpoeHHE MOJIEKYJbI, B3aUMHOE BIUSHHE THAPOKCOTPYIIBI U OCH30JIBHOTO
aapa. Dusmdeckue cpoiictBa (eHoma. OcoOEHHOCTH XHMHUYECKHX CBOWCTB (heHoma.
KayectBennsle peakuuu Ha Qenon. TokcuuHocts ¢enona. CrnocoObl MONyyeHHs MU
npuMeHeHue ¢penona. GenonpopmanpaeruiHas cMoa.

KapOoHusnbHble COEIMHEHUS — albJerupl W KETOHBL. OJEKTPOHHOE CTPOEHHUE
KapOOHUJIbHOU Tpymnmbl. ['oMonoruueckue psiibl aabJerujioB U KETOHOB, oOuias gopmyina,
U30MepHsl U HOMEHKIaTypa. PU3NYECKUEe CBOMCTBA aIbJETUAOB U KETOHOB. XHMHUYECKUE
CBOMCTBAa aJbACTUAOB M KETOHOB: pEakUMH IpucoeauHeHHus. OKHCIEHHE albIeTruioB,
KaueCTBEHHbIE peakuu Ha ajipJerujpl. CrnocoObl MOIyYeHHUs] U IPUMEHEHUE allbJerUJI0B U
KETOHOB.

OHOOCHOBHBIE Npe/iebHbIe KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOEHUS MOJIEKYJI
KapOOHOBBIX KHCHOT. M3oMepus u HoMeHknaTypa. dusndeckue CBOHCTBA OJHOOCHOBHBIX
MpeeabHbIX KapOOHOBBIX KUCIOT. BoIOponHbBIE CBSI3M MEXIY MOJEKYJIaMH KapOOHOBBIX
KHCIIOT. XMUMHUYECKHE CBOICTBA: KUCIOTHBIE CBOWCTBA, PEAKIUs ATepUUKALNU, PEaKIIUU C
y4acTHEM YTJIEBOJAOPOAHOr0 paaukana. OcoOEHHOCTH CBOWCTB MYpPaBbMHOM KHCIIOTHI.
[loHaTHe O mNPOU3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHorooOpasue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENPEAETbHBIX U apOMAaTUYECKUX KapOOHOBBIX
KHCIIOT, AUKApOOHOBBIX KHCIOT, TMJIPOKCHUKAapOOHOBBIX KHCIOT. [IpencraBurenu BBICHIMX
KapOOHOBBIX KHCJIOT: CT€ApUHOBAsl, MaJbMUTUHOBAs, OJICMHOBAs, JUHONEBAS, TUHOJIEHOBAS
KHUCA0ThL. CriocoOBI MOTYYEeHUs M TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxusie 23¢upsl. ['oMonorudeckuii psij, odmas hopmysa, i30MepHsi © HOMEHKIIATypa.
OuU3NYECKUE U XMMUYECKUE CBOMCTBA: THIPOJIM3 B KUCIION U LIEJIOYHOU Cpeie.

Kupsi. Ctpoenue, puznyeckre 1 XUMUYECKHE CBOMCTBA KUPOB: THAPOJIU3 B KHCIION U
menoyHoi cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COJEPIKALIMX OCTATKH HENpeaeibHbIX
AKHUPHBIX KUCIOT. JKUpBI B IpUpoOJeE.

MBIT4 KaK COJTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JeHCTBHUE.

OOmast xapakrepucTuka yriaeBojoB. Knaccudukanus yrieBonoB (MOHO-, - U
nojucaxapuspl). MoHOcaxapuIsl: IIII0K03a, (PPyKTO3a, rajakro3a, pudo3a, 1e30Kkcupubosa.
@dusnueckue CBOWCTBA M HaxOXkJAeHHWe B mnpupoae. PorocuHTe3. XHMHYECKHE CBOWCTBA
[JIIOKO3bl: PEAKIMM C YYacTHEM CIUPTOBBIX M aJbJAECTHAHON TpPyNI, CHOUPTOBOE U
MOJIOYHOKHCII0e OpoxkeHue. I[lpuMeHeHHe TIIOKO3bl, €€ 3HAuUeHUE B >KU3HENCSTEIbHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MajlbTO3a WU JaKkTo3a. BoccraHaBinuBaromme |
HEBOCCTAaHaBIMBaOIue aucaxapuiel. ['maponus aucaxapunos. Haxoxxnenue B mpupone u
npuMeHeHne. [lonmcaxapuapl: Kpaxmall, TIIMKOT€H U Leunoio3a. CTpoeHne MaKpoOMOJIEKYT
Kpaxmaja, IJIMKOI€Ha M Le/UIroio3bl. DU3MYecKre CBOWCTBA KpaxMmala M ILEJIHJI03bI.
XUMHYECKHE CBOMCTBA Kpaxmalla: TUAPOIIN3, KAYECTBEHHAsl PEakLysl ¢ HOA0M. XUMUYECKUE



CBOMCTBA LEJUIIOJO3bI: THAPONIU3, ToilydyeHHue ddupoB wnemmonospl. [lonstue 006
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCIEepUMEHTAIBHBIE METO/IbI U3YUCHUS BEILIECTB U UX MPEBPAICHHI: PaCTBOPUMOCTD
pPa3IMYHBIX CIHUPTOB B BOJIE, B3aMMOJICUCTBUE 3TAHOJA C HATPUEM, OKHCICHHE 3THIJIOBOTO
CIUpTa B aJIbJIerH]l Ha pacKaJI€HHONM MEIHOH MPOBOJIOKE, OKUCICHHE STHIIOBOTO CIHPTa
JTUXPOMATOM Kalius (BO3MOXHO HCIIOJIb30BaHHE BUCOMATEPHUATIOB), KAUECTBEHHBIE PEaKIIUU
Ha anpaerunibl (¢ ruapokcuaoM auammuncepeopa(l) m runpoxcugom meau(ll)), peakuus
riiuepuHa ¢ rugpokcunom Meau(ll), xumMuueckue cBoiicTBa pacTBOopa YKCYCHOM KHCIIOTBHI,
B3aMMO/ICIICTBIE pacTBOpa IIOK03bI ¢ Tuapokcuaom meau(ll), B3anmoneiictBue kpaxmania ¢
MOJIOM, pElIeHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TemaM «CrnupTel U Genons», «KapOoHoBbIE
KHUCHOTHI. CIIOXKHBIE APHPBI».

A3oTcoepxaliue OpraHudeckue coeJuHeHusl.

AMUHBI — OpraHMuYecKkue NpPOM3BOAHBIE aMMuaka. Kiaccudukamus aMHUHOB:
anudaTuyeckue W apoMaTUYeCKue; MEepPBUYHBIC, BTOPUYHbIE U TpeTuuHble. CTpoeHHe
MOJIeKYI1, o0mast popmysa, m3oMepusi, HOMEHKIIATypa U (U3HUECKUE CBOMCTBA. XHUMHUYECKOE
CBOWCTBa anM(aTHUECKUX aMHUHOB: OCHOBHBIC CBOWMCTBA, AJIKHJIMPOBAHUE, B3aUMOJICHCTBUE
MIEPBUYHBIX aMUHOB C a30TUCTON KUCTI0TOM. CONHM amKUIaMMOHHS.

AHWIMH — TpeACTaBUTEIh aMUHOB apomaThdeckoro psga. CTpoeHue aHWIHMHA.
B3anMHoe BiusiHUE TPy aTOMOB B MoJieKyJie aHuiInHa. OCOOEHHOCTH XUMHYECKUX CBOMCTB
anmiuHa. KadectBenHwsie peakuuu Ha aHwidH. CrocoObl MOJTy4YeHUs W TMPUMEHEHHE
anudaruyeckux aMuHOB. [lonydeHne aHuiIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenkmarypa u wuszomepus. OTaenbHbIE NPEICTABUTENN  O-
AMHUHOKHCJIIOT: TJIULWH, aJITaHUH. OU3HYEeCKHUE CBOMCTBA aMUHOKUCIOT. XMMUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEepHBIX OPraHUYECKUX COCTUHEHUN, PEaKIUs MOJMKOHICHCAIIHH,
o0Opa3oBaHKe NENTUAHOM CBA3H. buonorunueckoe 3HaueHuE aMUHOKUCIOT. CHHTE3 U THAPOIIN3
MENTH]IOB.

benku xak mpupoaHsie moaumepsl. [lepBuuHas, BTOpUYHAs U TPETHYHAS CTPYKTypa
0enKkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIN3, I€HATypalusl, KaUeCTBEHHbIE PEAKIIMHN Ha
OemnKu.

DKCHepUMEHTAIbHBIE METO/bl U3YyYEHUs BEIIECTB M MX IPEBpAIICHUI: pacTBOPEHUE
OEJIKOB B BOJIE, /IeHATypalus OETKOB MPU HArPEBaHUH, IIBETHBIC PEAKIIMH Ha OCJIKU, PEIICHHE
AKCTIIEPUMEHTAIIBHBIX 3a7ad 0 TeMaM «A30TCOJEpKallie OPTaHWYECKUE COCAMHEHUSI» U
«Pacno3HaBaHne OPraHMYECKUX COCTUHEHUI.

BricokomosieKyJISIpHbIE COeIMHEHUS.

OCHOBHBIE TIOHATHSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COSAMHEHUIN: MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTETCHBb IMOJMMEPHU3AINU, CPeaHss MoJeKyispHas macca. OCHOBHBIC
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUM — MOIMMEPU3ALIMS U IOJTUKOHIEHC AU

[Honumepublie MaTepuabl. [Tnactmaccel (monmusTUIIEH, MOJIMIPOIUJIEH,
TTOJTMBUHUJIXJIOPH/I, MTOJIUCTHPOJT, MOJIMMETHIIMETAKPHIIAT, MOJTMKAapPOOHATHI,
noJIMATHIIeHTepedTanaT). Y Tuin3anus U nepepaboTKa I1acTUKa.

DnacToMephl: HATypalbHBIH KaydyK, CHHTETHUECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30ITPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonoxHna: HaTypanbHbIE (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO03a, alleTaTHOE
BOJIOKHO), CHHTETUUYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl crenuaabHOrO Ha3zHadueHHUs (TermoH, KeBlap, SICKTPOMPOBOISIINNE
MOJINMEPBI, OUOpa3iiaraeMple MOJTUMEDPHI).



DKCHepUMEHTAITBHBIC METOIbl U3YUYCHHS BEIICCTB M UX IIPEBPAILICHUI: 03HAKOMJICHHE C
oOpasmamMu TMPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC, Kay4yKOB, DECIICHHE
AKCIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «Pacrno3naBanue miacTMacc U BOJIOKOH.

Pacuérnnie 3a1auu.

Haxoxnenne mosekyasipHOW (OpMYsIbl OPraHMYECKOTO COCAMHEHHUS 10 MaCcCOBBIM
JOJIIM  DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXIACHUE MOJIEKYJISIPHOU (HOpMYJIIbI
OpraHUYEeCKOr0 COEAMHEHUS MO Macce (00bEMY) MPOJIYKTOB CropaHus, IO KOJIHUYECTBY
BemiecTBa (Macce, 00bEMY) MPOAYKTOB PEAKLIUU H/UIM UCXOJIHBIX BEIIECTB, YCTAaHOBJICHHE
CTPYKTYPHOU (POPMYJIBI OPraHUYECKOTO BEIISCTBA HA OCHOBE €0 XUMHUYECKUX CBONCTB WJIH
CIOCOOOB TOYYEHUS, OIPEACIICHUE JOJM BBIXOJAa IMPOIYKTa PEaKIMU OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MeXIpeIMETHBIX CBSI3eH MIPU M3YYEHUU opraHnydeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCS. Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHSATUHN, TPUHATHIX B OT/ACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC MTOHSATHS: SBICHUE, HAYYHBIN (haKT, TUTIOTE3a, TEOPHs,
3aKOH, aHAJIU3, CHHTE3, KJIacCHU(UKaIs, HAOIOACHUE, U3MEPCHUE, SKCIIEPUMEHT, MOJIEHb,
MOJICIIMPOBAHUE.

®usuka: Marepus, aTOM, JJEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa, dHEPreTUYECKUN
YpOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (DU3NUECKHE BEIIMIUHBI,
€AMHUIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kneTka, opranusm, sKocucTeMa, buocdepa, MeTadoIu3M, HaCIeICTBEHHOCTD,
aBTOTPO(DHBIA U TETepOTPODHBIA THUIT TUTAHUSA, OpoXeHue, (OTOCUHTE3, JbIXaHue, OCNKH,
YTJIEBO/IBI, )KUPBI, HYKJIEUHOBBIE KUCTIOTHI, ()EPMEHTHI.

I'eorpacdus: mone3Hble HCKOMaeMble, TOTLTUBO.

TexHonmorusa: MNHILEBbIE MPOAYKTHI, OCHOBBI PAMOHAIBHOIO IMWUTaHUSA, MOIOIIUE
CpelICTBa, MaTeprajbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMMH.

AtoM. CocrtaB aTOMHBIX sifep. XuMuUueckuil saemMeHT. WM3otombl. CrpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. JHEPTETUUECKUE YPOBHHU U TTOTYPOBHHU.
Atomuble opOutamu. Knaccudukanus XUMHYECKHX BJIeMEHTOB (S-, p-, d-, f-ajmemenTsr).
Pacrnipenenenne 3MeKTPOHOB MO ATOMHBIM OpOUTAISIM. DIEKTPOHHBIE KOH(DUTYpAITIH aTOMOB
JJIEMEHTOB TEPBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUH,
3JIEKTPOHHBIC KOH(PUTYpAIIH HOHOB. DJIEKTPOOTPUIIATEITHHOCTb.

[Iepnonnueckuit 3akoH u Ilepumonnueckass cucrema xuMuudeckux snemeHToB J[.M.
MenneneeBa. CBsizb NepuOAMYECKOro 3akoHa U Ilepmonnueckoid CHUCTEMBl XMMHYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOECHUSI ATOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMH MPOCTHIX M CIOKHBIX BEIIECTB MO TPyHmaM u
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona J[.M. Menneneesa.

XuMunueckas CBs3b. BUIbI XMMUYECKOW CBSI3U: KOBAJEHTHAs, MOHHAS, METAJUINYECKAs.
Mexanu3mbl 00pa3oBaHMsI KOBAJCHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-AKIIETITOPHBIMH.



OHepruss U JuiMHa CBs3U. [lonspHOCTB, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJECHTHOU
cBa3u. KpaTtHeie cBsa3u. BogopoaHas cBa3b. MexMoeKyIsipHble B3aUMOACHCTBUSA.

BaneHTHOCTh M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOCHHUEM (Ha MPUMEPE COCIUHEHUI AJIEMEHTOB BTOPOTO
Mepuo/a).

[IpeacraBnenne O KOMIUIEKCHBIX coelMHEHHSIX. CoOCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBareib, JHraHAbl. 3HAYCHHWE KOMIUICKCHBIX coequHeHuil. [lonstue o
KOOPJAMHALIMOHHON XUMUU.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJSIPHOTO CTPOECHMS. THUIBI KPUCTANIMYECKHX
peléToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsstTue o pucnepcHbix cucremax. McrtuHHble pacTBOphl. IlpencraBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BhIpaXKEHUS KOHLEHTpPALMU pacTBOPOB: MaccoBas A0S
BEILIECTBA B paCTBOpE, MOJISIpHAsI KOHUEHTpalus. HachlllleHHbIE U HEHACBIILIEHHBIE PACTBOPHI,
pactBopuMocTb. KpucTtaimoruaparsl.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BemlecTB. TpUBHAIbHBIC HA3BAHUS
OTJIEJIbHBIX NIPECTaBUTENICH HEOPIraHMYECKUX BEIIECTB.

Knaccudukanus XuMU4YeCKHX peakiuii B HEOPraHMYECKOH M OpPraHMYecKON XHMHUU.
3aKOH COXpaHEHUsi MacChl BEIIECTB; 3aKOH COXPAHEHUS W NPEBPAILECHUS SHEPTrUU IPHU
XUMHAYECKHX peakuusix. TemoBble 3()(EKTbl XUMHUECKUX peakmuid. TepMoxuMudeckue
YPaBHEHUSI.

CKopocTh XMUMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Ppa3IW4YHBIX (HaKTOPOB.
I'oMoreHHbIe 1 reTeporeHHble peakuu. Karaaus u kaTain3aTopsl.

O6parumble ¥ HeOOpaTHMbIE pEaKIMU. XHUMHUYeCKoe paBHOBecue. KoHcTanTa
XUMHYECKOTO paBHOBeCUsA. DaKTOPHI, BIUSAIOIIME HA MOJ0KEHUE XUMUYECKOIO PAaBHOBECHS:
TEMIIEPATYPa, NABJIECHUE U KOHLIEHTPALMK BELIECTB, Y4acTBYIOWUX B peakuuu. [Ipunnun Jle
[Tarense.

Onexktponutuyeckas auccounanus. CunbHble W ciaOble AIeKTponuThl. CreneHb
nuccormaiuu. Cpena BOJAHBIX paCTBOPOB: KUCIOTHAs, HEUTpasibHasl, miesiouHas. Bomopoaubrit
nokasarens (PH) pactBopa. ['maponus coneil. Peakiiun nonHoro ooMeHa.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. CTeneHb OKHUCIeHUsA. OKHCIUTENb U
BOCCTaHOBUTENb. [Iponeccel OKMCIEHUS M BOCCTAHOBJICHHsA. BakHeHIIne OKHUCIHUTENN U
BOCCTAaHOBUTENIH. MeToa 3JeKTpOHHOro OanaHca. DIJIEKTPOJIU3 PacTBOPOB U PacIlIaBOB
BEILECTB.

OKCIepUMEHTAJIBHBIE METOJbl M3Yy4YEHHsS BEUIECTB M UX IPEBPAIICHUMN: pa3IOKEHUE
IIEPOKCUJA BOJOPOJA B IMPUCYTCTBUM KaTaJIM3aTOPA, MOJEIN KPUCTALIMYECKHX PEHIETOK,
MIPOBEJICHUE peaklUid HOHHOro OOMeHa, OMNpeJesieHHe Cpelbl PACTBOPOB C IOMOIIbIO
WH/IMKATOPOB, U3yYCHUE BIUSHUS Pa3IMYHBIX (PaKTOPOB HA CKOPOCTh XUMHUECKON peakluy U
IIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuueckasi xummusl.

[Tonoxenne HemeramwioB B llepuoauyeckoll cucreMe XUMHUYECKHX 3jeMeHTOB J[.U.
MenieneeBa U1 0COOGHHOCTH CTpPOEHHS MX aToMoB. PU3MYECKHE CBOWCTBA HEMETAJIOB.
AnnoTponus HeMETauIoB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

Bomopon. [Tonydyenue, pusnyeckne 1 XMMUYECKUE CBOMCTBA: PEAKIIMU C METAITIAMHU U
HEMETaJUIaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ Mapuapl. TOIIMBHBIE 3JIEMEHTHI.

I"anorensl. Haxoxnenue B npupoe, crnocoObl moydeHusi, U3nIecKue 1 XUMHUIECKHe
cBOMCTBA. ['amoreHoBoOpoAbl. BaxkHenmme KUCiIopoacoAepKalue COEUHEHNs TaJI0TeHOB.



JlaGopaTopHble 1 TPOMBIIIJICHHBIE CITIOCOOBI MOTY4YeHHsI TajJoreHoB. [IpuMenenue rasioreHoB
U UX COCOUHEHUN.

Kucnopoa, o30H. JIabopaTopHble U MPOMBIIIUIEHHBIE CIIOCOOBI MOJIyYEHHs KHCIOPO/a.
dusnyeckue U XMMHUUYECKHE CBOMCTBA M INPUMEHEHHE Kuciopoaa MU o30Ha. Okcuabl U
MIEPOKCU/IBL.

Cepa. Haxoxnenue B mpupojie, CocoObl MOMy4YeHHs, (PU3NYECKUE U XUMUYECKUE
coiictBa. CepoBogopon, cynbhuasl. Oxcun cepoi(1V), okcun cepri(V1). Ceprucras u cepHast
KUCJIOTBI U uX coiih. OCOOEHHOCTH CBOMCTB CepHOU KHUCIOTHI. [IpuMenenue cepbl u e
COCTUHEHUH.

A3zor. Haxoxnenue B mpupoje, crocoObl MonydeHus, GU3NYECKue U XUMHYECKUE
cBoiicTBa. AMMHUAK, HUTPUJbI. OKCUIBI a30Ta. A30TUCTas U a30THAsE KUCIOTHI U UX COJIH.
Oco0eHHOCTH CBOKMCTB a30THOHM KUCIOTHL. [IprMeHeHre a30Ta U ero CoeMHEHUN. A30THBIC
ynoopeHus.

®ochop. Haxoxnenue B mpupojae, CocoObl MoydeHus, Gusndeckrue 1 XUMUYECKUe
croiictBa. Pochuapl U dochun. Oxcumsr dochopa, dochopHas kuciora u e€ Comu.
[Tpumenenue pocdopa u ero coeaunenuii. @ochopHbie yI0OpEHHS.

VYrnepon, HaxoxIeHWe B Mpupojae. AmorpomnHble Moaudukauuu. dusnueckue u
XMMHYECKHE CBOWCTBA MPOCTHIX BEINECTB, 00pa3oBaHHBIX yriepoaoMm. Okcua yriepoaa(ll),
okcua yraepoaa(lV), yronbHas kuciora u e€ conu. AKTUBUPOBAHHBINA YIrojb, aJICOPOIIMS.
@Oymnepensl, rpadeH, yriaepoaHble HaHOTPYOkH. IIpuMeHeHHe TPOCTHIX BEIIECTB,
00pa30BaHHBIX YIIEPOAOM, U €r0 COSAMHEHU.

Kpemuuii. Haxoxenue B mpupoje, crnocoobl nosyueHusi, Gu3n4eckue U XuMHUecKue
coiictBa. Oxcun kpemuus(1V), kpeMHueBas KUCII0Ta, CUIIMKAThL. [[puMeHeHne KpeMHUs ¥ eT0
coequHeHunil. CTekI1o, ero MmojiydeHue, BUAbI CTEKIIA.

[Tonoxxenne wMeramwioB B llepuomanueckoil cucTeMe XHMHYECKHUX DIJIEMEHTOB.
OCOOEHHOCTH CTPOEHHs AJIEKTPOHHBIX 000JI04eK aToMOB MeTaioB. OOmue ¢uszndeckue
cBoiicTBa MeTaiioB. [IpuMeHeHne MeTamioB B ObITY U TeXHUKe. CIlJIaBbl METAJJIOB.

DNEeKTPOXUMHUYECKUN psAl HampsbKeHW MertauioB. OOmmMe crnocoObl TMOMydeHUs
METAJUIOB: THAPOMETAIUIYPrUs, HUPOMETAIUIYprus, »3jieKkTpomeTtaimyprus. Ilonsarue o
KOppo3ux MeTauioB. CrocoOb! 3aIUThI OT KOPPO3HH.

O6mas xapakrepuctuka MeramioB |A-rpynnsl [leproanueckoil cucTeMbl XUMHUECKUX
aneMmeHToB. HaTpuii u xanuii: nomyyenue, puznueckrue U XUMHUECKHUE CBOMCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEINHEHUM.

O6mas xapaktepuctuka metamioB ||A-rpymnmsl [lepuonnueckoil cucTeMbl XUMUYECKHX
3JIeMEeHTOB. Maruuii W Kajbluil: mnosiydeHue, (u3nueckue M XHUMHYECKHE CBOMCTBA,
MPUMEHEHUE NPOCTHIX BELIECTB M UX coenuHeHui. JKECTKOCTh BOABI M CHOCOOBI €€
yCTpaHEHHS.

ANIOMHHMI: TIOTy4YeHue, pU3MUECKUue U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE POCTOTO
BELIECTBA U €ro COeAMHEHHH. AMQOTEpHbIE CBOICTBa OKCHIA M THAPOKCHIA ATIOMUHUSA,
TUIPOKCOKOMITIIEKCHI aTFOMUHUSL.

OOmiast xapakTepucTika MeTasioB nmodounsix noxarpymm (b-rpynm) Ilepuoanueckoit
CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

®u3nYeCKre U XUMUYECKHE CBOMCTBA XpOMa U €ro coeTMHEHNU. OKCUABI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomarsl u quxpomMaThl, ©X OKUCIUTEIHHBIC CBOMCTBA.
[TonydyeHne u npuMeHEHUE XpoMma.



duznyeckue U XMMHUYECKHME CBOMCTBA MapraHila M €ro coeJuHeHuid. Baxueiimine
coenunenus Mmapranma(ll), mapranna(lV), mapranna(VI1) u mapraama(VIl). Ilepmanranar
KaJIus, €0 OKHCIUTEIBHBIC CBOMCTBA.

dusnyuecKkre 1 XMMUUECKHE CBOMCTBA XKeJle3a U ero coeAMHeHu. OKCUAbL, TUIPOKCHUIbI
u cosm xkene3a(ll) u xeneza(lll). [lomydyenne u mpuMeHEeHHE KeJIe3a U ero CIIJIaBOB.

duznyeckue M XUMHUYECKHME CBOWMcTBA Meau M e€ coenuHeHuil. [lomydyenue wu
MIPUMEHEHUE MEJIU U €€ COCTMHEHUM.

[unk: momydyenue, (U3MYECKHEe U XUMHUYECKHE CBOWCTBA. AMDOTEpHBIE CBOWCTBA
OKCHJIa M TUJIPOKCHAA IIMHKA, THIAPOKCOKOMIUIEKCHI LHMHKA. [IpuMeHeHHe IuHKa U ero
COCTUHEHUH.

DKCHEepUMEHTAIbHBIE METOJbl HM3YYECHMs] BEUIECTB U HX IMPEBpAIICHUN: H3y4CHUE
00pa3IoB HEMETAJIOB, TOpeHUe cepbl, Pocdopa, Keneza, MarHus B KUCIOPOJIE, U3yICHHE
KOJIJIGKIIMA «MeTaabl M CIJIaBBI», B3aUMOJICHCTBHE IIEIOYHBIX M IICI0YHO3EMEIbHBIX
METaJUIOB C BOJIOH (BO3MOYKHO HCIIOJIb30BAHUE BHICOMATEPHAIIOB), B3aUMOICHCTBUE ITUHKA H
JKeje3a C pacTBOpaMHu KHCJIOT W INEJIo4Yed, KaueCTBEHHBbIC PEaKIIMU Ha HEOPTraHUYeCKHe
AQHUOHBI, KATUOH BOJOPO/a U KATHOHBI METAJIJIOB, B3aUMOICHCTBUE THAPOKCHIOB AIIFOMUHUS
Y [IMHKA C pacTBOPAMH KHCJIOT U ILIEJI0YEH, pelIeHre IKCIEPUMEHTANIbHBIX 3a/1a4 10 TeMaMm
«["anorenb», «Cepa u €€ coequHeHUs», «A30T U (hochop M MX cCoenUHEHHS», «MeTallIbI
[JIABHBIX MOATPYIID, «MeTasibl MOOOYHBIX MOATPYIII.

X¥MHSA U JKU3HbD.

Ponp xumuu B obOecreyeHHMM YCTOMYMBOIO pa3BUTHs dYeloBedecTBa. l[loHsATHE O
Hay4HbIX METO/IaX MMO3HAHUS U METOJIOJIOTMU HAy4YHOro HcclieqoBanusa. HayuHnbsle mpyUHIIUIBI
OpraHu3aliy XUMHYECKOTO TPOU3BOJACTBA. [IpOMBINITIEHHBIE CMOCOOBI  MOMYYEHUS
BOKHEUIIIMX BEIIECTB (Ha MpUMEpe MPOU3BOACTBA aMMHaKa, CEPHOM KHCJIOTHI, METAHOJA).
[TpomblnineHHble cIOCOOBI MOJNYYEeHHsT METAJIOB M CILIAaBOB. XHUMHUYECKOE 3arpsi3HEHUE
OKpYy)Karollel cpenbl U ero mociueAcTBus. Poiab XuMuu B 00ECHEUYEeHHUU HHEPreTHUECKOi
0e30IaCHOCTH.

Xumusi ¥ 30poBbe uesoBeka. JlekapcTBeHHBbIE cpeiacTBa. [IpaBuiia MCMoNb30BaHUSA
JIEKApCTBEHHBIX IIpenaparoB. Poib XUMHUM B pa3BUTUN METULIUHBI.

X¥MUS TUITY: OCHOBHBIC KOMIIOHCHTHI, TUIIEBbIC J00AaBKH. POJIb XUMHHK B 00eCIIeUeHU U
MMUIEBOI OE30IaCHOCTH.

Kocmernueckune n mapdromepusie cpencta. beiroBas xumus. [IpaBuna Ge3omnacHoro
WCIOJIb30BaHUS MIPEapaToB OBITOBOM XMMHUH B IIOBCEAHEBHON KHU3HU.

XuUMHUS B CTPOUTENHCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHallbl (IIEMEHT, OETOH).

XUMHS B CEIBCKOM X03siiicTBe. OpraHnuecKre 1 MUHEPAIbHBIC yI00pEeHMUSI.

CoBpeMeHHbIE KOHCTPYKITMOHHBIC MaTepUaIbl, KPaCKH, CTEKIIO, KepaMuka. MaTepuab
JUTst 3NIeKTpoHuKH. HanotexHonoruu.

PacuérHeie 3amaun.

Pacuérer: maccel BemecTBa uim 00bEMa Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YUaCTBYIOIINUX B PEAKITUHU BEIIIECTB, MacChl (00bEMa, KOTHMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIIMH, €CJIM OJHO W3 BEUIECTB MMEET MpPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKI[UH, €CJIM OJHO U3 BEIECTB JAHO B BUIE pacTBOpa C
OnpeAeIEHHON MacCOBOM MOJE€ld PacTBOPEHHOIO BEIIECTBA, MACCOBOW JIOMM U MOJISIPHOM
KOHIIEHTpAllMK BEILIECTBA B PACTBOPE, JOJH BBIXOJIa MPOJAYKTA PEAKIMH OT TEOPETUUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBS3U.



Peanmzanus MeXNpeaMEeTHBIX CBsI3el IPH N3yYEeHHH OOLIel 1 HEOPraHMYECKOW XUMUH
B 11 kiacce OCYIIECTBISETCS 4Yepe3 HCIIOIb30BAHUE KAaK OOLIMX €CTeCTBEHHO-HAYYHBIX
HOHSITI/If/'I, TaK U HOHSITI/II;’I, MMPUHATBIX B OTACIBHBIX MMPEAMCETAX CCTCCTBCHHO-HAYYHOI'O LIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC MOHATHS: SBICHUE, HAYYHBIN (haKT, TUTIOTE3a, TEOPHs,
3aKOH, AaHAJM3, CHHTE3, KiIacCH(UKALYs, MEPHOJNYHOCTh, HAOIIOJCHUE, W3MEpPCHUE,
IKCIIEPUMEHT, MOJIEIIb, MOJICTHPOBAHUE.

dusuka: marepusi, MUKPOMHpP, MaKpOMHp, aTOM, 3JEKTPOH, NMPOTOH, HEHTPOH, HOH,
M30TOIIbI, PaAMOAKTUBHOCTD, MOJIEKYJIa, YHEPTETUYECKUI YPOBEHB, BELIECTBO, TEJIO, 00BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, HICATbHBIN ra3, (U3MYECKUE BEIUYUHBI, CIUHUIIBI
U3MEpEeHHs, CKOPOCTb, SHEPIHsl, Macca.

buonorusi: kinerka, opraHu3M, 3KocucTema, Oumocdepa, MeTrabonIM3M, MakKpo- u
MHUKPOAJIEMEHTBI, OCNKH, JKUPBI, YIIIEBOJbI, HYKJICHHOBBIE KUCIOTHI, (JepMEHTHI, TOPMOHBI,
KPYTrOBOPOT BEILECTB U MIOTOK SHEPTHU B IKOCHCTEMAX.

[eorpacdusi: MUHEpaIIBI, FOPHBIE OPOJIBI, [IOJE3HBIC HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: XUMHNYECCKasa IMPOMBIINIJICHHOCTD, MCTaJlJIyprus, CTPOUTCIIbHBIC
Marcpuraibl, CEITBbCKOXO03IMCTBEHHOC IMpONU3BOACTBO, IMUIcBas IMPOMBIIIJICHHOCTD,
(bapmarieBTHYECKasi POMBIILIICHHOCTh, POU3BOACTBO  KOCMETHYECKHX  IPEapaToB,
HPOU3BOJCTBO  KOHCTPYKLIMOHHBIX ~ MaTEpPHUANIOB,  OJJIEKTPOHHAs  IPOMBIILICHHOCTb,
HAaHOTCXHOJIOI'HU.

INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 XMMHMKM HA
YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B coOTBETCTBUU C CHCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMs MpeaMeTa «XHMHUS» Ha YPOBHE CpelHEero oOIiero oOpa3zoBaHUs
BBIJICJIEHBl  CIEAYIOIIME COCTABISIONIME: OCO3HAHME  OOYHYaIONIMMHCA  POCCUICKON
IpaXIaHCKOW MAEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEJICJIEHUIO; HalIW4Yhe MOTHBAllMM K OOY4YEeHHIO; TOTOBHOCTh M CHOCOOHOCTh
o0yJaroIuxcss pPyKOBOJACTBOBATbCS TNPUHATHIMH B OOLIECTBE NpaBWIAMH M HOPMaMHU
MOBE/ICHUS; HAJIM4YKe PaBOCO3HAHMS, SKOJIOTHUECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTh LENIN
U CTPOUTD KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE ~ PE3YJBTATHI OCBOEHUS npeaMmeTa «XUMHS» OTpakaroT
c(OPMHPOBAHHOCTH OIBITA MTO3HABATEILHON U MMPAKTUYECKON JEATEIbHOCTH 00YJaIOIXCs B
IpoIecce pealn3aluu 00pa3oBaTeIbHOMN 1EATENbHOCTH.

JIM4HOCTHBIE  PE3yJbTaThl OCBOEHUS npeaMeTa «XUMUD» OTpaKaroT
c(OPMHPOBAHHOCTH OIBITA MTO3HABATELHON U MMPAKTUYECKON JEATEIbHOCTH 00YJatoNuXcs B
npoliecce peain3aluu 00pa3oBaTeIbHOM e TeIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOr0 BOCIIUTAHMS

OCO3HaHUS 00yYarOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS
K 3aKOHY Y NPaBOMNOPSAKY;

IIPEJICTABICHNUS] O COLMAIbHBIX HOPMAaxX M NpaBUIaX MEXKINYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKON JEATEIBHOCTH NPU CO3/aHUU Yy4EeOHBIX
MIPOEKTOB, PEIICHUU Y4eOHBIX M TIO3HABATENbHBIX 3a/1a4, BBINOJIHEHUH XHUMHUYECKUX
IKCIIEPUMEHTOB;

CHOCO6HOCTI/I INOHMMAaTh WU HNPUHUMATb MOTHUBBI, HAMCPCHUSA, JIOTUKY U APryMCHTLI
JPYTUX NpU aHAJIM3€ Pa3IMYHbIX BUJOB YUeOHOM NeSTENbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

HCHHOCTHOI'O OTHOLICHHA K HMCTOPHYCCKOMY W HAYUYHOMY HACJICOHUIO OTCUECTBCHHOU
XYUMUU,;

YBaXKEHHsI K MPOLECCY TBOpPUYECTBA B 00JACTH TEOPUU U MPAKTHUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HAHHSA TOTO, YTO JJaHHBIE HAYKH €CTh PEe3y/lbTaT JJIUTEIbHBIX HAONIOICHUH,
KPOIIOTJIUBBIX SKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyJda y‘-IéHbIX " IPAKTHKOB;

WHTEpeca W IIO3HABATEIIbHBIX MOTHBOB B TIOJYYEHUH H TIOCICAYIOIIEM aHAJIHM3e
nH(OpPMALIUY O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOW XHUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPAaBCTBCHHOI'O CO3HAHUSA, STHYCCKOI'0 IMMOBECACHU,

CHOCO6HOCTI/I OLCHUBATh CHUTyallUW, CBA3AHHBIC C XHMHUUYCCKHMHU SABJICHHUAMU, H
MPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUCHTUPYSACh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTHU OLICHUBATH CcBOE IMOBCACHUEC U IIOCTYIIKH CBOHX TOBapI/IHIef/'I C HO3PIIII/II>1
HPaBCTBCHHLIX U IPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUuA HOCJIGI[CTBI/Iﬁ IIOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUS [IEHHOCTEW 30pOBOTO0 U 0E30MacHOro o0pasza >KU3HU, HEOOXOIMMOCTH
OTBETCTBCHHOI'O OTHOIIICHUA K CO6CTBGHHOMY (1)I/ISI/I‘~I€CKOMy U IICUXUYCCKOMY 310POBbIO;

cOOJTI0/IeHUsI TIPaBHJI O€30MacHOTO OOpaIIeHUs C BEHIECTBAMHU B OBITY, MMOBCEIHEBHON
KU3HHU, B TPYJIOBOU JEATEINBHOCTH;

MOHUMAHUS IIEHHOCTH MPaBHJ HMHIUBUIAYATbHOTO M KOJIJIEKTUBHOTO O€30MacHOTO
MOBCACHUA B CUTYyallUAX, YTPOKAIOIINX 3J0POBbIO U ) KU3HU J'IIO)IGfI;

OCO3HAHUS MOCIEACTBUM U HENPUATUS BPEAHBIX MPUBBIYEK (YIOTPEOIEHUS aJIKOTroJs,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIHUTAHUA:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B Yy4eOHO-HCCIICIOBATEILCKON JCATCILHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUIAX JCITCILHOCTH;

YCTaHOBKM Ha AaKTUBHOE y4yacTHE B pPEIICHUHM MPAKTUYECKUX 3a7]ad COIUATHHON
HaMpaBJIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJIbI);

WHTEpeca K MPaKTHIECKOMY M3YUEHHUIO TTpodeccuii pa3muyHOTo pojaa, B TOM YUCIE Ha
OCHOBC IMPUMCHCHUA MMPEAMCTHBIX 3HAaHWUH 110 XHUMUH;

YBXKEHUS K TPYIY, JIOASIM TPYyJa U Pe3yJbTaTaM TPYAOBOH e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYATbHOW TPACKTOPHH OOpa30BaHUs,
Oynymei mpodeccuu u peanu3anuu COOCTBEHHBIX )KH3HEHHBIX TIJIAHOB € YYETOM JTMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIECTBa;

6) ’3K0J10rMYEeCKOT0 BOCTIUTAHUS

OKOJIOTHUECKHA  I1eJeco00pa3HOTr0  OTHONICHHS K MPUPOJAE KaK  HMCTOYHHUKY
CYLIECTBOBAHMS KU3HU Ha 3eMII€;

MOHUMAaHUS  TJ00AlTbHOTO  XapakTepa  HSKOJIOTMYECKUX  MpoOsieM,  BIUSHUSA
SKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOTHON U COIIMATBHON CPEIbI;



OCO3HaHUs HEOOXOIUMOCTH HCIOJB30BaHUSA JOCTHKEHUM XUMHUHU JJIs pelleHus
BOIIPOCOB PallMOHAIBHOIO NPUPOAOIIOIb30BAHNS;

AKTUBHOT'O HENPUATUA AEHUCTBUH, PUHOCIIIMX BPEI OKPYKAOLIEH IPUPOIHON CpeaeE,
YMEHHUS IIPOrHO3MPOBAThH HeOIaronpusITHHIE DKOJIOTUYECKHE IIOCJIEICTBUS
MpeANPUHUMAEMBIX JEHCTBUN U IPENOTBpALaTh UX;

HaJU4usl Pa3BUTOrO HKOJIOTMYECKOIO MBILUIEHUS, SKOJOTHYECKONW KYJIbTYpPbI, OIBITA
JESTEIbHOCTH  SKOJIOTMYECKON HAINpaBIEHHOCTH, YMEHMsI PYKOBOJICTBOBATbCS HMHU B
M03HABATEIbHOM, KOMMYHMKATUBHOM M COIMAJIbHON MPAKTHUKE, CIIOCOOHOCTH U YMEHUS
aKTUBHO MPOTUBOCTOSITH UJCOJIOTUU XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHUsI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKu U
OOIIECTBEHHOH MPaKTHKH;

MOHUMAHUS CIeNU(UKU XUMHHM KaKk HayKH, OCO3HaHHUsS €€ ponu B (pOopMHpOBAHUU
paIMOHAJILHOTO HAYYHOTO MBINUICHHS, CO3[JaHUM IIEIOCTHOTO IPEJCTaBiIeHUs 00
OKpY)KAIOIllEeM MHpE KaK O EAMHCTBE MPHUPOAbI U YEIOBEKA, B IO3HAHUU TPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu NpooIeM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTH XUMHH JUI COBPEMEHHOW IUBWIM3AIMH: B €&
T'YMaHUCTHYECKON HAMpPaBICHHOCTH U Ba)KHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepHalbHON
KYJIbTYpbl, B PEIICHHH TJIOOAJBHBIX IMPOOJIEM YCTOWYMBOTO DPAa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, HSHEPreTUUECKOM, MUINEBOM W SKOJOTUYECKOM OE€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, 00ECIIEUEHUU YCIOBUN YCIEUIHOTO TPYyAa M 3KOJOTHYECKH KOM(OPTHON >KU3HU
KaX/10TO 4IeHa O0IeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: ITOHMMAHMSI CYIIHOCTH METOJO0B II03HaHU,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOTydaeMble 3HAHUS
JUI aHaiu3a W OOBSACHEHMs SBJIECHUN OKPYKAIOUIETO MHpAa M MPOMCXOJAIIUX B HEM
U3MEHEHHUH, YMEHMs JenaTb OOOCHOBaHHbBIC 3aKJIIOYEHMsS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIUXCS JAaHHBIX C LENbI0 MOJIYYeHHs! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHUYECKUE 3HAHUS IS pPELICHUS
Mpo0JieM B pealbHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpPEca K MO3HAHUIO, UCCIIEA0BATEIBCKON 1EATENBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO, K
aKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAHMM IO XHMUU B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSAMHU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pa3iMuyHbIX cdepax mnpodeccrnoHaIbHON
NEeATETBHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe Pe3yiIbTaThl OCBOCHHS MTPOTPAMMBI [0 XUMHH HA YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HAYUMBIC HJIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqa}01m/1x05{ MCKIUCHUIITIMHAPHBIC
(MeXTpeTMeTHbIE) OOIIeHAYyYHbIE TOHSTHS, OTPAKAIOIIUE IETOCTHOCTh HAYYHOW KapTHUHBI
MHupa u cneunq)mcy MCTOAOB IMO3HAHU, UCIIOJIb3YCMbIX B CCTCCTBCHHBLIX HAayKax (MaTepI/ISI,
BEIIECTBO, DHEPrHs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (aKT, NMPHUHIHUI, THIIOTE3a,



3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIIEI0BaHNEe, HAOII0ACHUE, U3MEPEHHUE, SKCIIEPUMEHT U
Jpyrue);

yYHUBEpCaJbHbIE  yueOHble  JCWCTBUS  (IIO3HABATENbHBIE, KOMMYHHUKATHUBHBIC,
perynsTuBHbBIE), obecneunBaroniye (opMUpoBaHHE (YHKIMOHAIBHONH T'PAaMOTHOCTH U
COLMAJIbHOW KOMIIETEHIIUN 00yJaroIuXcs;

CIIOCOOHOCTh ~ OOYYalOIMXCA HCIOJIb30BATh OCBOCHHBIE MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS M YHUBEpCAJbHBIC y4eOHBIC NIEHCTBHS B IMO3HABATEIBHON U
COLIMAJIBHOM ITPAKTHKE.

MerarpegMeTHbIE pe3ysIbTaThl OTPAXKAIOT OBJIAZCHUE YHHUBEPCAJIbHBIMU Y4eOHBIMU
[103HABATEIbHBIMHY, KOMMYHUKATUBHBIMU U PETyJIATUBHBIMU JIEHCTBUAMHU.

Ilo3naBaTenbHBbIC YHHBepCcAJIbHbIE YUeOHbIe NeliCTBUS

1) 6a30BbIe JIOTHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (DOPMYJIUPOBAaTh U AKTyalIM3HpPOBATh MPOOJIEMYy, pacCMaTpUBaTh €€
BCECTOPOHHE;

OIpEeAEIATh LEIN JEATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU UX JTOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl I€ATEIILHOCTHU C ITOCTABICHHBIMHU LEJISIMU;

UCIOJb30BaTh NPU OCBOEHUM 3HAHUM MPHUEMBI JIOTMYECKOI'O MBIIICHUSA: BBIICIATh
XAapPaKTCPHBIC IIPHU3HAKU MOHATHH U YCTaHaBJIMBATb HUX B3aMMOCBA3b, HCIIOJIbB30BATh
COOTBCTCTBYIOIIUEC ITOHATUSA TJIA 00BSICHEHHUS OTACIBHBIX (1)8,KTOB n ﬂBHeHHﬁ;

BbIOMPAaTh OCHOBAHUS M KPUTEpUHM s KJIACCU(PUKALMU BEIIECTB M XMUMHYECKHX
peaKLuii;

YCTaHaBJIMBATh NPUYINHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYCCKHUE PACCYXKICHUSA (I/IHIIYKTI/IBHBIG, ACAYKTUBHBIC, II0 aHaHOFI/II/I),
BBISIBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUUS B pACCMATPUBAEMBIX SBJICHUSX, (DOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOYEHHS;

IMPUMCHATH B MPOUCCCC MMO3HAHUA NCITIOJIB3YEMBIC B XUMHUU CUMBOJIMYCCKHC (3HaKOBI>I€)
MOJIETIN, MpPeoOpa3OBbIBATh MOJEIbHbIE MPEICTaBICHUS — XUMHUYECKHH 3HAaK (CUMBOJI)
3JIeMEHTa, XUMHUecKas (popMyia, ypaBHEHHE XUMHUUECKOM peakliuy — PH PELICHNH YIeOHbIX
MIO3HABATENIbHBIX U MPAKTUYECKUX 3a]1a4, IPUMEHATh HA3BaHHBIE MOJCIIBHBIE NIPEACTABICHUS
AJId BBISIBJICHUA XapaKTCPHBIX ITPU3HAKOB U3Yy4Aa€MbIX BEIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 6a30BbIe HCCIeN0BATEIbCKHE e CTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TO3HAHMS BEILIECTB U XUMUUECKUX PEAKLU;

dbopMynMpOBaTh LETM W 33Ja4d HCCIEJ0BaHMS, HCIIONb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYIHPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
I CbOpMI/IpOBaHI/IH TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX cy>1<)1eH1/1171;

BJIIETh HABBIKAMHU CAMOCTOSATEIBHOTO IJIAHUPOBAHUS WM IPOBEIEHUS YYEHHUYECKHX
HKCHEPUMEHTOB, COBEPILIEHCTBOBAaTH yMEHHUs  HaOmoJgaTh 3a  XOJOM  IIpolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (popMynupoBaTh 0OOOLIEHUS U BBIBOJBI
OTHOCHUTEINIbHO JOCTOBEPHOCTH PE3y/IbTaTOB UCCIIEA0BAHNUS, COCTABIATh 00OCHOBAHHBIN OTUET
0 IIpo/ieTIaHHOM paborTe;

IpUOOpeTaTh OMBIT YYEHUYECKOW HCCIeI0BATENbCKOW M NMPOEKTHOW AEATeNbHOCTH,
IPOSBJISITh CHOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSTEIBHOMY ITOMCKY METOAOB pELICHHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METOI0B MO3HAHMSI.

3) paGora ¢ nngopmanmeii:



OPHCHTUPOBAThCSI B PA3IMYHBIX HCTOYHUKAX WHPOpMANUU (HAYYHO-TIOMYJISIpHAsS
JUTEepaTypa XUMHUYECKOTO COJICp)KaHWs, CIpPaBOYHbIE NocoOusi, pecypchl HHTepHera),
aHAIM3UPOBATh WH(GOPMAIUIO Pa3IMYHBIX BHJIOB U (HOpPM TIPEACTABICHUS, KPUTHICCKHU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

(GbOopMyYIHPOBATH 3alPOCHI U MPHUMEHSATh PA3JIMYHbIC METOJbI MPH TIOUCKE U 0TOOpE
nHpOpMaIMY, HEOOXOJMMOH TSI BBITIOJIHEHHUS YI€OHBIX 33124 ONPEISIIEHHOTO THIIA;

MPUOOPETATh OIBIT UCTIOIB30BAaHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHN
Y Pa3JINYHBIX MIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (opMy mpencTaBieHUs HH)OpPMAIUH
(cxemsl, TpadUKH, THArpaMMbl, TAOIHIIbI, PUCYHKH U APYTHE);

WCIOJIb30BaTh HAYYHBIN SI3bIK B KAUeCTBE CpEJICTBAa MpU paboTe ¢ XUMHUYECKOM
nH(popMaNuel: TPUMEHSATh MEKIPEIMETHbIC ((PU3NYECKHEe W MaTeMaTHYCCKUE) 3HAKH U
CHUMBOJIBI, (POpMyITbI, a00OpEBUATYPBI, HOMCHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JeCTBHUA:

3a1aBaTh BOIIPOCHI 11O CYHICCTBY O6CY)KI[3.€MOI71 TEMBI B XO0A€ AHUajora H/uau
AUCKYCCHHU, BBICKA3bIBATb UCH, q)OpMy.]'II/IpOBaTB CBOHU MPCAIIOKCHNUA OTHOCUTCIIBHO
BBITTOJTHCHUA HpeHHO)KeHHOﬁ 3aaa4uu,

BBICTYIIATH C HpGSGHTaHI/Ief/'I PE3YJIbTATOB MOo3HaBaTEeIbHOMN ACATCIbHOCTH, IMOJTYYCHHBIX
CaMOCTOATCIIBHO HWJIW COBMECTHO CO CBEPCTHUKAMWU IIPU BBIIOJHCHUHU XHMHUUYCCKOI'O
HKCHEPUMEHTa, MPAKTUUYECKOM paboThl MO HMCCIEOBAHHUIO CBOMCTB M3Yy4aeMbIX BEIECTB,
peanu3anuy yueOHOro mpoekTa, u (GopMyIMpPOBaTh BHIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
HCCIIEIOBaHUM MyTEM COTTIaCOBAHMS ITO3ULIUHN B X0J€ 00CYX/IeHNU U 00OMEHA MHEHUSIMH.

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIE 1eHCTBHSA:

CaMOCTOSITENTFHO TUTAHUPOBATh M OCYIIECTBIISTH CBOIO MTO3HABATEIBHYIO ICATEIBHOCTS,
ompenessist e€ IeNn W 3aJa9, KOHTPOJIMPOBATh M M0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
IpeJularaeéMblii aITOPUTM JASUCTBUI MPH BHITOJIHEHUH YU€OHBIX U MCCIIE0BATENbCKUX 3a/1aY,
BbIOMpaTh Hanbosee (P (HEeKTUBHBIN CIIOCOO UX pelIeHHs ¢ YYETOM MOTyUYeHUS] HOBBIX 3HAHUN
0 BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb ACATEIHHOCTHA Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MHNPEIMETHBIE PE3YJBTATHBI

[IpenMeTHBIC pe3yabTATHl OCBOSHHS MMPOTPAMMEI [0 XUMHUH Ha YIITyOIEHHOM YpOBHE Ha
YPOBHE CpemHero o0miero oopa3oBaHus BKIIOYAIOT crienuduaeckue st yueOHOTO mpeameTa
«XUMUS» HAYYHbIC 3HAHUS, YMEHUS M CIIOCOOBI JHCTBUI 110 OCBOCHUIO, HHTEPIIPETAIIH U
HpeOGPaSOBaHI/IIO 3HaHI/II71, BUBI ACATCIIbBHOCTHU 110 IMMOJTYYCHHUIO HOBOI'O 3HAHUA Y TIPUMCHCHUIO
3HAaHUU B Pa3INYHBIX y‘-ICGHBIX CUTyallMdX, a TaKKC B PCAJIbHBIX XKU3HCHHBIX CHUTYyAllUAX,



CBSA3aHHBIX C XUMuel. B mnmporpamMme 1o XUMHHU MPEAMETHBIC PE3YJIbTAThI IPEACTABICHBI I10
roagaM MU3y4YCHUS.

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHUA Kypca «OpraHuyeckast XUMHsD) OTPaXaroT:

Cc(OPMHUPOBAHHOCTD MPEJCTABICHUI: O MecTe M 3HAUYEHUM OPraHUYECKOH XMMHUHU B
CHCTEME €CTECTBEHHBIX HayK U €€ poJId B 00ECIICUEHUH YCTOMUYUBOTO PA3BUTHS YEIOBEUECTBA
B pEIICHUH ITPOOIEM IKOJIOTHUECKOM, SHEPTeTUYECKON U MUIIEBOI 0€30MacHOCTH, B Pa3BUTHU
MEIULUHBI, CO3JaHUU HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHUKOB SHEPruH, B OOECHEUCHHUU
panoHaIBHOIO IPUPOJIONI0JIb30BAHMS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOILEH KyJIbTYphI
4eJI0BEKa, a TaKKe SKOJOIMYECKHM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CpeJIE;

BJIaJICHUE CHCTEMOW XMMHUYECKUX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJAraromue
HOHSTUSL — XUMHYECKHUI 3JIEMEHT, aTOM, SJPO M DJICKTpOHHas 00oiouyka atoma, S-, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE U BO30YXIEHHOE COCTOSHUS aTOMa, THOPHIN3ALUS aTOMHBIX
opOuTanei, MOH, MOJIEKYJa, BAJIEHTHOCTh, JJIEKTPOOTPUIIATEIBHOCTD, CTETIEHb OKHCIICHHS,
XUMHYECKas CBA3b, MOJIb, MOJISIpHash Macca, MOJIAPHBIA OOBEM, YIVIEPOAHBIM CKeJer,
GbyHKLIMOHATBHAS TPYIIA, pajuKai, CTpPYKTypHble (hOpMyibl (pa3BEPHYTHIEC, COKpAIIEHHBIE,
CKEJIETHBIE), U30MEpPHUsl CTPYKTypHas M MPOCTPAHCTBEHHAs (reoMeTpuuecKas, ONTHYecKas),
U30MEpBI, TOMOJIOTMUYECKUI PsAJl, TOMOJIOTH, YIJIEBOAOPO/bI, KHUCIOPOJ- U a30TCOACpKALIIE
OpraHUYecKue COeAMHEHUs, MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYIISIPHBIE
COEIMHEHMS; TEOPUH, 3aKOHBI (nepuoanyeckuit 3akoH /. 1. MenneneeBa, Teopust CTpOCHHUs
opranuueckux BemecTB A. M. ByriepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH
COXPAaHEHHS U TMPEBpAIllEHUs SHEPIHMH MpPH XUMHUYECKHX PpEeaKlMsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUH, MUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIINE B OCHOBE TOHMMAHMUS
IPUYUHHOCTH ¥ CHUCTEMHOCTH XHMMUYECKHX SBJICHUH; IPEACTABICHUS O MEXaHU3Max
XUMHUYECKUX pPEaKIHUi, TEepMOJMHAMHYECKMX U KHHETHYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aMHOM BJIMSIHUM aTOMOB U TPYIII aTOMOB B MOJIEKYJIaxX (MHIYKTHUBHBIA U
Me30MepHbIH 3pdeKThl, opueHTanTs! | 1 |l poxa); paxkronornyeckue cBeeHUs O CBOIMCTBAX,
COCTaBe, MOJIyueHHUH U 0€30MacCHOM MCIOJb30BaHUU BAXXHEWIIMX OPraHUYECKUX BEILECTB B
OBITY U IIPAKTHUUECKOHN NIEATEIbHOCTH YeJIOBEKa, OOIIMX HAayYHbIX MPUHILUIAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA MIpUMepe MPON3BOACTBA METAHOJIA, TIEPEPA0OTKU HEPTH);

c(OPMHPOBAHHOCTh ~ YMEHUH: BBUIIBISATh  XapaKTepHbIE MPU3HAKU  TOHSTHUH,
yCTaHaBJIMBaTh UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IIPHU ONMUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHWYECKUX COETMHEHUI;

c(OpPMUPOBAHHOCTh YMEHUH:

HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJs COCTABJIECHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX BEIIECTB;

COCTaBJIATh YpaBHEHMsS XUMHYECKHX peaKIMid U pacKpelBaThb WX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN TOCPEJACTBOM COCTaBIEHUS 3JIEKTPOHHOTO
OanmaHca 3TUX peakUWd, peakuuid HOHHOrO OOMeHa MyTEM COCTAaBIEHHUS WX MOJHBIX U
COKpalIEHHBIX MOHHBIX YPaBHEHMI;

W3rOTaBIMBATh MOJAEIM MOJEKYJ] OpPraHMYeCKHX BEIIECTB Ui WUIIOCTPALUU HX
XMUMUYECKOT0 M TPOCTPAHCTBEHHOI'O CTPOECHHUS;

cOPMHPOBAHHOCTh ~ YMEHH:  yCTaHaBIMBAaTh  NPUHAUIEKHOCTh  M3YYEHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTaBY M CTPOCHHUIO K OMNPEACIEHHOMY KIacCy/Tpyrie



COCIMHECHMH, JaBaTh WM Ha3BaHUsA N0 cucreMmarnueckord HomeHkinatype (IUPAC) wu
MIPUBOJIUTH TPUBUAJIbHBIC HA3BaHUS I OT/AEIbHBIX MPEACTaBUTENICH OPraHUYECKUX BEIECTB
(3TMNeH, aleTWIeH, TONYOJ, TJIWIEpUH, OSTUICHIJIHMKOIb, QeHon, (opmanpaerun,
aleTanbJeTu, alleTOH, MypaBbUHAs KUCIIOTA, YKCYCHasl KUCIIOTa, CTEAPUHOBAsI, OJIENHOBAS,
MaJIbMUTUHOBAS KUCIIOTHI, [NIMLWH, aJJaHUH, MaJIbT03a, GPYKTO3a, AaHUJIMH, TUBUHUI, U30IPEH,
XJIOPOIPEH, CTUPOII U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHUS OINPENENIATh BHUJ XUMHYECKOH CBS3M B OPraHUYECKHUX
COeMHEHUSX (KOBAJICHTHAS M NOHHAS CBSI3b, G- U M-CBSI3b, BOJAOPOIHAS CBS3b);

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHSAThH MOJOKEHUSI TEOPUH CTPOCHHUS OPraHUYEeCKHUX
BemiectB A. M. bytneposa 1ist 00bsICHEHHs] 3aBUCHMOCTH CBOWMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpPOEHHE, (U3NYECKHE WU
XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTEICH pPa3IMYHBIX KIACCOB OPraHHMYECKHUX
BEIIECTB: aJKaHOB, LMKIOAIKAHOB, AalKEHOB, aJKaJUCHOB, AQJIKMHOB, apOMAaTUYECKUX
YII€BOAOPOAOB, CIUPTOB, AJIbACTHIOB, KETOHOB, KapOOHOBBIX KHUCIIOT, IPOCTHIX U CIIOKHBIX
3(pUPOB, KUPOB, HUITPOCOCTUHEHUI 1 AaMUHOB, aMUHOKHCJIOT, OSIIKOB, YII€BOAOB (MOHO-, /TH-
U TOJMCaxapua0B), WIUIIOCTPUPOBATh TE€HETHUYECKYIO CBSI3b MEXAY HUMHU YypaBHEHHUSIMHU
COOTBETCTBYIOIINX XUMUYECKHX PEAKIUIl C MCIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHHS TOATBEPXKIATh HAa KOHKPETHBIX INpUMepax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCITMHEHHH OT KPaTHOCTH M TUIA
KOBaJICHTHOM CBSA3M (G- U M-CBSI3U), B3AMMHOT'O BIIUSHUS aTOMOB U TPYIIT aTOMOB B MOJIEKYJIaX;

c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTEePHU30BaThb HWCTOYHUKU YIIIEBOJOPOIHOTO CHIPHS
(HedTb, IPUPOJHBINA Ta3, Yrojib), CIIOCOOBI €ro nepepadoTKH U MPaKTUYECKOe NMPUMEHEHHE
MIPOJYKTOB MEpPepadbOTKH;

Cc(OPMHPOBAHHOCTh BIJIAJICHUS CHCTEMON 3HAaHMH O €CTECTBEHHO-HAyYHBIX METOJax
MO3HAHUS — HAOMIOJIEHUH, W3MEPEHHH, MOJCIMPOBAHUU, SKCIIEPUMEHTE (pealbHOM U
MBICIICHHOM) U YMEHUSI IPUMEHSTH OTH 3HAHMUS;

COPMHPOBAHHOCT, yYMEHHUSI TPUMEHSATh OCHOBHBIC OIEpAIlid  MBICTUTEIHHON
JeSITeNbHOCTH — aHaJIM3 U CUHTE3, CpaBHEHHUE, 0000IIeHNHe, CUCTEMAaTU3alluIo, BBISIBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /Il M3yUEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUi;

C(OPMHPOBAHHOCTh YMEHHH: BBIIBIATH B3aUMOCBS3b XHMHYECKHX 3HAHHU C
MOHATUSIMH ¥ TIPEJICTABICHUSIMH JIDYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB sl Oolee
OCO3HAHHOTO TOHUMAaHHUS CYIIHOCTH MAaTE€pPHAIbHOTO €IWHCTBA MHUpPA, HCIOIb30BaTh
CUCTEMHBIE 3HAaHUS 10 OPTAHUYECKON XUMUU I OOBSICHEHUS U MPOTHO3UPOBAHUS SIBIICHUH,
MUMEIOIINX €CTECTBEHHO-HAYYHYIO PHPOIY;

c(OPMHPOBAHHOCTh yYMEHHWH: TPOBOJAWTH PACUYETHl 1O XHUMHUYECKHM (opMynam
ypaBHEHUSM XUMUYECKUX PEAKIIMH C UCIOIb30BaHUEM (PU3UUYECKUX BEIHUYUH (Macca, 00BEM
ra3oB, KOJMYECTBO BEILECTBA), XapaKTEPHU3YIOUINX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
Pacu€Thl M0 HAXOXKICHUIO XUMHYECKOH (DOPMYJTBI BEIIECTBA ITO U3BECTHBIM MacCOBBIM JIOJISIM
XUMHAYECKHX 3JIEMEHTOB, IPOJAYKTaM CrOPaHUs, IJIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHIA: IPOTHO3UPOBATH, AHATTU3UPOBATH M OIICHUBATH C TTO3UITUI
HKOJIOTUYECKOM O€30MacHOCTH TMOCIEACTBUS OBITOBOW M MPOU3BOJCTBEHHON AEATEIbHOCTU
YeNioBeKa, CBSI3aHHOW ¢ mepepabOTKOW BEHIeCTB, MCIHOJIb30BaTh MOJyYEHHBbIE 3HAHUS IS
MPUHSATHS TPAMOTHBIX PEHICHUI MPOOJIEM B CUTYALIUSX, CBSI3aHHBIX C XUMUEH;

c(hOpPMUPOBAHHOCTh YMEHHI: CAMOCTOSITEIBHO IJIAHUPOBATH U TIPOBOAUTH XUMUYECCKUI
HKCHEPUMEHT (TIOJIyYeHHE U H3Y4YE€HUE CBOMCTB OPraHMYECKUX BEIIECTB, KaYeCTBEHHBIC



peaKkuUM YTIJIEBOJOPOJIOB PA3IUYHBIX KJIACCOB M KHUCIOPOJACOJCPKAIIUX OPraHUYECKHUX
BEILIECTB, PEIICHUE YKCIIEPUMEHTAILHBIX 33J1a4 110 PAaCIIO3HABAHUIO OPTraHUYECKUX BEIICCTB)
c coOmoneHueM npaBuWil OE30MaCHOrO OOpamieHust € BemeCTBaMH M JIAOOPATOPHBIM
obopynoBanueM, (HopMyIUpOBaThH MENb HCCICAOBAHUS, MPEACTABIATh B PA3IUYHON Gopme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OIIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI:

coOJII0IaTh MpaBUiIa SKOJIOTHYECKHU IIeTIECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM
NESATEIBHOCTH B LEISIX COXPAHEHHSI CBOETO 3/I0POBbs, OKpY)KAlOLIEH MPUPOIHON Cpelsl U
JIOCTUKEHHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOI'O JCHCTBUS HA JKUBBIE OPraHU3MBbI OMPEACIEHHBIX
OpraHM4YeCKHUX BELIECTB, MOHUMAas cMbIca ntokazaress [T/1K;

AQHAIM3UPOBATh  I1€JIECOOOPA3HOCTh  NPUMEHEHUSI OpPraHMYEeCKUX  BEUIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOIICHUS PUCK-TIOb3a;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISAThH IIeJICHANPABICHHBIH MOUCK XUMHUYECKOM
nH(OpPMANMY B Pa3IUYHBIX UCTOYHHKAX (Hay4YHAs U y4eOHO-HAYYHAS JIUTEepaTypa, CpeacTBa
MaccoBoii mHGpopMaruu, VHTEpHET W Jpyrue), KPUTUYCCKH aHATH3UPOBATH XUMHUYCCKYIO
uH(popmMalnio, mepepadaThIBaTh €€ U UCIOIB30BATh B COOTBETCTBUHU C TOCTABICHHON y4eOHO
3a7a4ei.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHS Kypca «OOmas W HEOPraHWYECKas XHMHES
OTPAXKAIOT:

chOpPMUPOBAHHOCTh ~ TPEACTABICHUN: O  MaTepuaibHOM  €OUHCTBE  MHpa,
3aKOHOMEPHOCTSX W TI03HABAEMOCTU SIBJICHUW TPHUPOJBI, O MECT€ M 3HAYCHUU XUMHUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00ECIEUEeHNN YCTOMYUBOTO PA3BUTHUSI, B PEIICHUN
Mpo0JIeM SKOJIOTHYECKON, YHEPTETHUECKOH 1 MUIIEBON 0€30MaCHOCTH, B PA3BUTHU METUIIUHBI,
CO3/IaHUU HOBBIX MaTE€pPHAaliOB, HOBBIX UCTOYHHKOB YHEPTHH, B 00€CIIEYCHUH PAIlMOHATEHOTO
MIPUPOJIOTIONB30BaHus, B (DOPMHUPOBAHUM MHPOBO33PEHHS M OOIIECH KyJbTyphbl YeJIOBEKa, a
TaKKe IKOJIOTHUYECKH 0OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TIPUPOTHOM CpEIE;

BJIAJICHUE CUCTEMOM XMMHUYECKHUX 3HAHMUM, KOTOpas BKIKOYAET: OCHOBOIOJIArarolue
MOHATHS — XUMHUECKUN DJIEMEHT, aTOM, PO aTOMa, U30TOIIbI, 2JIEKTPOHHAs 000JI0UKa aToMa,
S-, p-, d-aToMHBIE OpOWTAH, OCHOBHOE M BO30YKIEHHOE COCTOSHHUS aTOMa, THOPUAM3AIINS
aTOMHBIX OpOWTajeil, MOH, MOJEKYJa, BAJICHTHOCTh, J3JIEKTPOOTPHUIATEIHHOCTh, CTETICHb
OKHUCJICHUs, XUMHUYecKass CBs3b (KOBaJCHTHAs, WOHHAs, MeTaJlIndecKas, BOJOPOJHAs),
KpUCTAJUITMYECKasi PEIIETKA, XUMUYECKasl PeaKkiysi, paCTBOP, 3JIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJIUTHYECKAST JUCCOIMAIINS, CTENEeHb JUCCOLMAINK, BOJOPOJHBIN IOKa3aTelb,
OKHCITUTEh, BOCCTAHOBUTENh, TEIUIOBOM J(P(HEKT XUMHUYECKONH peakiuu, CKOPOCTh
XUMHYECKOH  peakIuh, XHWMHUYECKO€ paBHOBECHE, TEOPUU U  3aKOHBI  (TeopHs
AJIEKTPOJIUTAYECKON JUCCOIMauuM, nepuoauueckuid 3akoH J[.M. MenngeneeBa, 3akoH
COXpaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHECHHS W MPEBPAIICHHS YHEPTUHU NP XUMHYECKUX
peakmusax, 3aKOH TIIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XMMUU, MUPOBO33PEHUECKUE 3HAHMS, JICKAIUE B
OCHOBE IMOHUMAHHUSI MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKHUX SIBIICHUW; COBPEMEHHBIE
MpEJCTAaBICHUs O CTPOCHUMU BEIIeCTBA HAa AaTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJIMOJICKYJIIPHOM YPOBHSAX; TMPEJACTABICHUS O MEXaHM3MaxX XHUMHUYECKHUX pEaKIHid,
TEPMOJUHAMUYECKUX U KUHETUYECKHX 3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O XUMHUYECKOM
PaBHOBECHH, PACTBOpAX M AUCIIEPCHBIX CUCTEMaX; (DAKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX,



cocTaBe, OJyYeHUH U 0€30MaCHOM MCIOJIb30BaHUU BAXKHEUITUX HEOPraHMUECKUX BEIIECTB B
OBITY U IIPAKTHYECKOHN JEATEIbHOCTH YeJIOBeKa, OOIIMX HAYYHBIX MPUHIUIIAX XUMUYECKOTO
IIPOU3BOJICTBA;

cOpPMUPOBAHHOCTh ~ YMCHHIA: BBISBISATH  XapaKTEpPHBbIC TMPU3HAKH  TOHSTHH,
YCTaHABIIMBATh UX B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOLIUE MOHATUS IIPU ONHCAHUHU
HEOPraHUYECKHUX BEIECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTH YMEHUS UCIIOJIB30BAaTh XUMHUECKYIO CUMBOJIUKY JJISl COCTaBJICHUS
(dbopMysT BeIIeCTB M YPaBHEHUH XMMHYECKHX PEAKIHH, CHCTEMAaTHYEeCKyI0 HOMEHKIATYpy
(IUPAC) u TpuBHabHbIE Ha3BaHHS OTACIBHBIX BEIICCTB;

cOpPMUPOBAHHOCTh YMEHHS OMNPENENATh BAJICHTHOCTb U CTENEHb OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XUMHUYECKOW CBs3M (KOBAJICEHTHAs, MOHHAs,
MeTaJlJIn4ecKasi, BOJOPOJIHAs ), TUIl KPUCTAIUIMUECKOHN pEeIETKH KOHKPETHOTO BEILIECTBA;

c(hOpPMUPOBAHHOCTh yYMEHHsI OOBSCHATH 3aBUCHMOCTh CBOWCTB BEILECTB OT BHJA
XUMHUYECKOH CBSI3M U TUIA KPUCTAJUTMUECKOMN peréTku, OOMEHHBIN U JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

c(OPMHPOBAHHOCTh YMEHHI: KJIaCCH(PHUIMPOBATh: HEOPTaHWYECKHUE BEIIECTBA MO HX
COCTaBY, XMMHYECKHE PEAKIIMH 0 PA3IMYHBIM MMPU3HAKAM (YUCITY U COCTaBY pEarupyromux
BEIIECTB, TEIUIOBOMY 3(QeKTy peakiuu, U3MEHEHHIO CTEINEeHEW OKHCIICHHS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaJU3aToOpa U JPYTUE); CaMOCTOSTEIHHO BBIOMPATh OCHOBAHUS U
KPUTEPHH TS KIIACCU(PUKALNN U3Y9aeMbIX BEIICCTB U XMMHYCCKHUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHSI PAcCKpbIBaTh CMBICT mepuoaunyeckoro 3akona JI. U.
MenzaeneeBa ©u JEMOHCTPUPOBATH €ro CHUCTEMATH3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKIIHH;

c(OpMHUPOBAHHOCTh YMEHUI: XapaKTEPU30BaATh FJIEKTPOHHOE CTPOCHHUE aTOMOB M HOHOB
XMMHYECKHUX DIIEMEHTOB II€PBOro—4eTBEPTOro nepuonos llepmoamueckon cucremsr [1.M.
MeHeneeBa, UCIONb3Ys MOHATUS «IHEPTETUUECKUE YPOBHNY, «IHEPre€TUUECKUE TOAYPOBHIY,
«S-, p-, d-aTroMHBIE OpOMTAIIN», «OCHOBHOEC M BO30YXKIEHHOE SHEPreTHUCCKHE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XMMHYECKHUX JJIEMEHTOB M HX
coenqMHEeHM 1o mnepuonaM u rpynnam Ilepuommyeckon cucremsl [[. WM. Menneneesa,
BAJICHTHBIE BO3MOKHOCTHM aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS HX 3JIEKTPOHHBIX
000JI0YEK;

cOpPMUPOBAHHOCTh YMEHHUM: XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE
CBOMCTBA BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIAATh CYIIECTBOBAHUE T€HETUUECKOU CBS3U
MEXJy HEOPraHMYECKUMM BEIIECTBAMH C TIIOMOIIbIO YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHHUS pacKpbIBaTh CYLIHOCTb: OKHUCIIUTEIBHO-
BOCCTAaHOBUTENIBHBIX PEAKIUN TIOCPEICTBOM COCTABJICHUS JJIEKTPOHHOTO OallaHca 3THUX
peaxiuii; peakiuii HOHHOTO0 0OMEeHa MyTéM COCTABIEHUS WX MOJIHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHWN; pEaKIUid TUIPOJU3a; peakuuid KOMIUIeKcooOpa3oBaHus (Ha MpuUMepe
THAPOKCOKOMITICKCOB ITMHKA U aTFOMUHHS);

c(hOpPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKUX
peakuuii ¢ y4€ToM HMX JHEPreTHYECKUX XapaKTEPUCTHK, XapakTep H3MEHEHHUsI CKOPOCTH
XUMHUYECKOHN peakliy B 3aBUCUMOCTH OT Pa3UYHbIX (DAKTOPOB, a TAKKE XapaKTep CMELICHUS
XUMHUYECKOTO PAaBHOBECHUS T10]] BIUSHUEM BHEIIHUX Bo3nericTBuit (nmpuniun Jle [llaTense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUYECKHE pEaKIUU, JICKaIIhe B
OCHOBE IMPOMBITINIEHHOTO MOJIYYEHHUSI CEPHOUM KUCTIOThI, aMMHAaKa, O0IIe HaydHbIe TPUHIIUITHI



XUMHUYECKHUX IPOU3BOJICTB; 1I€IECO00pPa3HOCTh NMPUMEHEHUsS] HEOpPraHWYEeCKUX BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILIEHUS PUCK-TIOJB3a;

c(OPMHPOBAHHOCTh BIIAJICHUS CUCTEMOW 3HAHUI O METOJaX HAYYHOTrO IO3HAHUS
SIBJIGHUN MPUPOJbI — HAOIIOEHUE, U3MEPEHHE, MOJIEIIMPOBAHHUE, IKCIIEPUMEHT (pEeasIbHbII U
MBICJICHHBII), UCTIOJIb3YEMbIX B €CTECTBEHHbBIX HayKaX, YMEHUS MPUMEHSTh 3TH 3HAHUS MPU
AKCIIEPUMEHTAJILHOM HCCIEI0BAaHUN BEIIECTB U JJS1 OOBSCHEHUS XUMHYECKHUX SIBJICHUH,
UMEIOLUX MECTO B NPUPOJIE, NPAKTUUECKON NEATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM
AKU3HU;

c(hOpPMUPOBAHHOCTH YMEHHUS BBISBIISITH B3aUMOCBSI3b XMMHUUECKUX 3HAHUM C TOHATUSIMU
U TPEACTaBICHUSAMHU APYTUX €CTECTBEHHO-HAYYHBIX HPEIMETOB AJisi 0ojiee OCO3HAHHOTO
[IOHUMAaHUsI MaTEPUAIILHOTO €IMHCTBA MHUPA;

c(OPMHPOBAHHOCTH yMEHHS TPOBOAUTH PACUYETHI: C WCIOJIB30BAHHEM MOHATHI
«MaccoBasi J0JIs BEIIECTBA B paCTBOPE» U «MOJISIpHAsi KOHLICHTPALIKs»; MACChl BEILIECTBA WU
o0béMa raza MmO H3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OO0bEMY OIHOrO U3
YYACTBYIOIIMX B PEaKIMU BEIIECTB; TEIUIOBOrO 3(d(dekra peakuu; 3Ha4e€HUsI BOJOPOIHOTO
MIOKa3aTessl pacTBOPOB KUCJIOT U ILIEIOYEH C M3BECTHOM CTENEHBIO JHUCCOLMALIMU; MacChl
(06BEMa, KOTMYECTBa BEIECTBA) MPOIYKTA PEAKIIUH, €CIIU OJTHO U3 UCXOTHBIX BEIIECTB JIaHO
B BUJIE pacTBOpa C OMNPENEIEHHON MacCOBOM /10J1€il pacTBOPEHHOTO BEILECTBA WM JIAHO B
M30BITKE (MMEET MPUMECH ); JOIH BBIX0/1a TIPOIYKTa PEaKINU; 00bEMHBIX OTHOIICHUN Ta30B;

c(OPMHPOBAHHOCTH YMEHHIA: CAMOCTOSTEIHHO IJIAHUPOBATH U IIPOBOAUTH XUMHUECKHUIA
SKCIIEPUMEHT (MPOBEJIEHUE pPEaKIUii HOHHOTO OOMEHa, IMOATBEPXKJACHHE KAaueCTBEHHOTO
COCTaBa HEOPraHMYECKHUX BEUIECTB, ONPEIEICHHUE CPElbl PACTBOPOB BELIECTB C IOMOILBIO
MHMKAaTOPOB, U3yUEHHUE BIUSHUS PA3IUYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON peakluy,
pellIeHne SKCIIEpUMEHTATIBHBIX 3a/1a4 10 TeMaM «Metasuib» u «HemeTanis») ¢ cobtoiennemM
npaBua  Oe3omacHOro oOpaiieHHus ¢ BEleCTBAMU U JIAOOPAaTOPHBIM O0OPYAOBAaHHEM,
(dbopMyIMpOBaTh IEJb MCCIENOBAaHUS, IPEICTABIATh B pa3IMYHONH (GopMe pe3ynbTaThl
SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHUI: COOIOIaTh MPaBUJIa MOJIH30BAHUS XUMUUECKOU MOCYI0M
U J1a0opaTopHbIM 00OpyJOBaHHEM, OOpalleHHsI C BEUIECTBAMH B COOTBETCTBHHM C
MHCTPYKLIMSMHU 110 BBINOJIHEHUIO J1TA0OPAaTOPHBIX XHMMHYECKHUX OIBITOB, 3KOJIOTHYECKU
1eecoo0pa3HoOro MOBEAEHUS B ObITY U TPYJOBOU JEATEIBHOCTH B LEJIIX COXPAHEHUS CBOETO
3/I0pOBbS, OKpPYXKaloIed NPUPOTHOM cpelbl M JOCTUXKEHHS €€ yCTOMYMBOIO pa3BUTHA,
OCO3HaBaTh OIACHOCTb TOKCHYECKOTO JEHCTBUS HA JKHUBBIE OpPraHU3MBbl OIpPEAEIEHHBIX
HEOpPraHWYECKUX BEIIECTB, IOHUMas cMblca nokaszateins [TK;

c(hOpPMUPOBAHHOCTh YMEHHUH: OCYIICCTBIISITH IIEJICHANPABICHHBIN MOUCK XUMHUYECKON
nH(pOpMallUK B pa3IMYHbIX UCTOYHHMKAX (Hay4Has U yueOHO-HAay4Has JUTepaTypa, CpelacTBa
MaccoBoil mH(popmanuu, MHTEpHET M Apyrue), KpUTHUUYECKH aHATU3UPOBATh XUMHYECKYIO
uHpopMaluio, nepepadaThiBaTh €€ U HUCIIOIB30BaTh B COOTBETCTBUU C MIOCTABICHHOMN yueOHOM
3a/1a4en.
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