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yueOHoro npeamera «XumMusi. bazoBblil ypoBeHb»

115t ooyyatroruxest 10 — 11 kmaccos



MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pa3oBareiabHbIX opranu3anusax Poccuiickoii @enepannu, pealu3yrolnx OCHOBHbIE
o0Opa3oBaTesibHble IPOrpaMMBbl, 1 OCHOBHBIX MOJIOkKEeHUH «CTpaTeruu pa3BUTHs BOCHHUTAHUS B
Poccutickoit ®eaepannu Ha nepuon 10 2025 roxa» (Pacnopsikenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbl IO XUMHH, K OTIPEICTICHUIO O0IIEH CTpaTeTuu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS OOYUYAIONIMXCSI CPEACTBAMH y4eOHOTO mpenMeTa «XUMHsD)
st 10-11 kiaccoB Ha 6230BOM YpOBHE COCTaBWIIM KOHIeNTyanbHble nonoxeruss ®I'OC COO o
B3alMOOOYCIIOBJICHHOCTH L€, CoAepKaHus, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHM3alfy, SBISIETCS HEOThEMJIEMOW YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, IPUCYIIUX LIETIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIECH KyJIbTYPHI YEIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOULICHHS K CBOEMY 3/I0pOBBIO U MPHUPOTHOHN Cpere.
Peanuzyercs xumudeckoe oOpa3oBaHHe OOyyarOIIMXCsl Ha YpOBHE CpPEAHEro o0Ilero
o0pa3oBaHMs CpeACTBAMU yUEOHOIo mpeameTa «XUMUs», COAepKaHUe U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe IO XUMHH C Y4E€TOM Crenu(uKd HayKd XUMHH, €€ 3HA4eHUs B
NO3HAHUU NPUPOABI U B MaTEpUANbHOM >KM3HM OOLIECTBa, a TaKke ¢ Y4ETOM oOIuX Ieneil u
IOPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMBbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepannu.

XuMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pojb B COBPEMEHHOMN
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpyKaroIeM MUpPEe KaK O €IUHCTBE MPUPOJIBI U YeIIOBEKa, KOTOpoe (POPMUPYETCsI B XUMHUHU Ha
OCHOBE IMOHHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSMU PUMEHEHUS.

TecHo B3anMOJICHCTBYS € IpYyTMMHU €CTECTBEHHBIMU HayKaMH, XUMHUsI CTajla HEOTheMIIEMOM
YacThI0O MHUPOBOW KYJIBTYpPbI, HEOOXOJAUMBIM YCIOBHEM YCICIIHOTO TPyAa W KH3HH KaKIOTO
yieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3HMJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha pEUIeHHe TII00aJbHBIX MpOoOJeM yCTOMUMBOrO pa3BUTHUA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbl
3JI0POBBA.

B coorBercTBMM ¢ OONMMHU IEISIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUECHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromIMXCs, HEOOXOAUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMAa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHU» U «O0IIas 1 HeOpraHMYECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CHUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUHU (C BKJIIOUECHHEM
3HAaHUH U3 001IEeH XUMUH) U OpraHuYecKoi xumun. PopMUpOBaHKE JTAaHHOHN CHCTEMBbI 3HAHUH MTPH
U3yYEHUH IpeMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3Hsi BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

Crpykrypa conepxanus KypcoB — «Opranuueckas xumus» u «OO11as 1 HeopraHuyeckas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHUIO
y4eOHOro MaTepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BELIECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
CBenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTMUECKM AaKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHHU MOIYy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0LIero oOpa3oBaHUsS IEpBOHAYaJIbHBIE
NPEICTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIiOM 3peHHUs B mpeaMeTe «XHUMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
(akTosornuecKrue CBEACHUS O BEUIECTBaX U XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OOu1ast ¥ HEOpraHWYecKass XUMUsS» O0ydarolIUMCsl HPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMHUUYECKUX PEAKLMX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononHserca B Kypcax 10 m 11 KiaccoB dleMEHTaMH COAEpPKAaHUS, HMEIOIIHUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBS3M XMMHHU C JIpYTUMH HayKaMH, pacKpbIBalOT €€ poyib B IIO3HABAaTEIbHOH U
NPAaKTUYECKON JIEATEIIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHMs K IpOLEcCy
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjaemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYyaJIbHBIX U 3KCIIEPUMEHTAIbHBIX HCCIIEI0BATENIbCKUX 3a1ad. B 1enoM conepkaHue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUS PMIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHWYECKOTO0 U OPTraHMYeCKOro Mupa, o0yCIIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOJHBIX SIBJICHUM IMyTEM 3KCIIEPUMEHTA
U pELICHHUs NPOTUBOPEUHMH MEXITy HOBBIMH (aKTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOiieM, a Takxke MmpodiieM cOepeskeHus
HHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B nutane pemenus 3a1a4 BOCIUTaHMS, pa3BUTHS U COLMAIM3ALNN 00yYaIOINXCs IPUHSATHIE
IPOrpaMMOil MO XUMHHM NOJAXOABl K OIPENEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IpenMera
IpeaycMaTpuBalOT (OPMHUPOBAHNE YHHUBEPCAIbHBIX Y4EOHBIX JeHCTBHH, uMMeromux 0a3zoBoe
3HA4YEeHUE Ui pa3IM4YHbIX BHUJOB JESITEIbHOCTH: PEIIEHUs MpoOieM, MOUCKa, aHaau3a u
00paboTkn HH(pOpPMAIMK, HEOOXOOUMBIX IS IMPHOOPETEHUS ONbITa MNPAKTUYECKOH U
HCCIIEI0BATENbCKOM 1€ATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUU XUMHUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CPETHETO 0011ero 00pa3oBaHusl, IPH OMPEICIICHUN COCPKATEIILHON XapaKTePUCTUKU
nejael M3ydeHUs MpelIMeTa HalpaBlICHUEM IEPBOCTENIEHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XUMHUYECKOW HayKHM Kak O0OJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KyJabTypbl. C METOJAMYECKOM TOUKHM 3pEHHUS] TaKOW IMOJXOJ K OMNpPENEICHUIO IeJIe HU3yueHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3Y4YeHHUS IpeaMmeTra «XHUMHS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBASITOTCSL:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIECH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHUpPA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC MOHSTHS,
dbyHIaMeHTaIbHBIE 3aKOHBI U TEOPHUM XHUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOEHUE WU
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN WX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBAHME M PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl MIPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMUUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHM U CHOCOOOB JESTENbHOCTH, CBS3aHHBIX C HAOJIOJACHHEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIIEPHMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4YeHUs] IpeIMeTa B
mporpamMme 1Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJBIIECH CTENeHN
OTJa€TCs MPEANOoUTEHUE MPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00ydeHHsI, OPHEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIMYCKHHMKa OOIIe00pa3oBaTelbHON OpraHU3alliu, BIAJCIONIEro He HAabopoM
3HaHUHN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0AMH M YMEHUSMH aKTHBHOTO
MOJIyYEHUS 3HAHUM ¥ IPUMEHEHUSI UX B PEATbHOM KU3HU JIJIs1 PEIICHUS PAKTUYECKUX 3a7ad.

B cBi3M Cc 3TMM NpU HM3YyYEHUHM MpeaMeTa «XUMHUsS» JIOMUHUPYIOIIEE 3HAYeHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

azlanTaiys 00yJarmuxcs K yCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUpa, (HOpMUPOBaHNE
WHTEJUICKTyJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CamMoOOOpa30oBaHUIO, COTPYJAHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM,;

dbopMupoBaHre y O0OydYaroIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE /I PA3TUYHBIX BUOB JIEATEILHOCTHU: PEIICHUs MpobieM,
MOWCKa, aHalIW3a U 00paboTku WHGPOpPMAIUU, HEOOXOMUMBIX ISl MPHOOPETEHUs OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIIMHA DKOJIOTHYECKON 0€30TaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUECKUX TPOIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPEIY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4JarOmUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BAaTh COBPEMEHHbIE NH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHallu3a y4eOHOM U Hay4YHO-TIOMYJISPHOW HH(OPMALIUA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUU XUMHUECKOTO KCIIEPUMEHTA;

BOCIHUTAHUE Y 00ydaromuxcs yOex AEHHOCTH B TyMaHUCTUYECKOW HANIPaBICHHOCTH XUMHUU,
e€ BaXHOW pOJIM B PEUICHHH TJ00ANbHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOTIOJIHEHUSI SHEPreTHUYECKUX PECYpCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K IPUPOJIC ¥ CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETEHUS
OTIbITA HUCIIOJIb30BAHUS MOMYUYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalIUX,
CBSI3aHHBIX C XMMHYECKUMU SIBIICHUSIMHU.

B yuebHOM maHe cpemHero obmiero odpazoBaHus MpeAMET « XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TIPEMETHD.

OO61ee yucio 4acoB, OTBEAEHHBIX U U3YUYEHUS XUMHUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero oopazoBanus, coctaisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameT opraHM4ecKkoil XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE B MOJIYYCHUH
HOBBIX BEILIECTB U MaTepHuaioB. Teopus cTpoeHus opraHuueckux coequHennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoOrHus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o kiaccupuKaluy OpraHMYECcKUX BemecTB. HoMeHknaTypa opranndeckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHbIC Ha3BaHUS BaKHEHIIUX IIPEICTaBUTENEH KIIaCcCOB
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHUsI BELIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3liaMu OpraHUYEeCKUX BEUIECTB M MaTepuajaMu Ha WX OCHOBE, MOJEIHUPOBAHUE MOJEKYII
OpraHMYECKUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJI1aBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHME, TOMOJOTMYECKHH pAn. MeTaH W 3TaH — MNpocTeilue
IPEeCTaBUTEIN ATKAHOB: (pU3NYECKre U XUMUYECKUE CBOWCTBA (peaKIK 3aMeILeHHsI K TOPEHUs]),
HaX0XJIeHUE B IPUPO/IE, TOTYYEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3WYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIPUPOBAHMS,
raJloreHUpOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3alluN ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u meTwinOyTtaaues-1,3: cTpoeHHe, BaXKHEUIINE XUMHUYECKUE
cBoiicTBa (peakus noaumepusanun). Iloayyenne cuHTETHYECKOro KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
OPOCTEUIINNA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOeHUE, (PU3nUYecKre U XUMUYECKHUEe CBOICTBA
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TOJIyu€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayierHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJaMH,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIIIEBOJOPOJOB. [IpuposaHblii ra3 U MONyTHRIE HE(PTIHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CiocoObl mepepadboTKu HeTH: epEroHKa, KPEKUHT (TEPMUUYECKHIH,
KataauTuueckuit), muponu3. Ilpogykrel mnepepa®oTkm  HedTH, HUX NpPUMEHEHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib M MPOIYKThI €T0 MepepadoTKH.

OKCHEpUMEHTAJIHBIE METOJIbI M3YUYEHHs BELIECTB M HUX MPEBPAILEHUIN: 03HAKOMIIEHHE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuun «HedTs» 1 «Yroab», MoaeIupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEICHUE NPAKTUYECKOW palbOoThI:
MOJIyYEHHUE ITUICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnbie 3aaun.




Bbruuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOTYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WM IIPOTYKTOB pEaKLUN).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHre. BogopoiHble cBsI3U MEXAy MOJIEKYJaMHu cupToB. JleiicTBre MeTaHONIa U 3TaHOIIA
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHBIE CHUpPTHI). JlelicTBue Ha opraHu3Mm denoBeka. lIpuMeHeHue riuuepuHa u
STHJICHTJIUKOJISL.

®deHout: cTpoeHUe MOJIEKYJIbl, (PU3HUECKHe U XMMUYEeCKHe CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peaklUMu OKHMCIEHHMS M BOCCTAHOBJICHMS, KayeCTBEHHbIE DPEaKLUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalM), MOoIydyeHue U mnpuMeHeHue. CreapuHOBas U OJEMHOBAs KHUCJIOTHI Kak
IPECTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaKk COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIoIIee TIEUCTBHE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupoB. buonorundeckas poJib KUPOB.

VYrneBoJbl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapusl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumoseictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJAE, NMPHUMEHEHHE,
6uonornyeckas posib. oTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoJIu3, KaYeCTBEHHAs PeaKkusi C HOJ0M).

OKCHEpUMEHTAJILHBIE METOABl M3YUYEHMs BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoja okcujaoMm wmenu(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozericTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOU KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMUYECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIH IIPOJYKTOB PEAKIIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHUuyecKre coeqUHEeHUs. PU3NUECKne U XUMUYECKUe
CBOICTBA aMHUHOKHUCIOT (Ha IpuUMepe MMIMHA). buojormdeckoe 3HaYeHHE AMMHOKMCIIOT.
[TenTupael.



benkn xak NpUpOAHBIE BBICOKOMOJEKYJISIpDHBIE coequHeHMs. [lepBuyHas, BTopuyHas H
TPETUYHAsi CTPyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OENKOB IpU HarpeBaHUM, ILBETHBIC
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJIMMEPU3ALIUs U MTOJIMKOHEHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB M UX MPEBpAIllEHUI: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBA3€H NMpU U3ydyeHUU oprannyeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TOHSTHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC MOHATHS: SIBIEHHE, HAy4yHbIH (akT, TUIOTEe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoOe COCTOSIHUE BELECTBA, (PU3HUECKUe BETUUNHBI U €TUHHIIBI UX
U3MEpEHHUS.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XuUMUYeCcKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKa.
DHepreTHyeckue YpoBHH, IMOTYyPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OcOOCHHOCTH
pacripesie/ieHUs] AJIEKTPOHOB MO OpOUTANIIM B aToMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHas KOHQUTYpalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XMUMHYECKHUX 3ieMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CJIOKHBIX BEIIECTB
10 TPyIIaM U NepruojaM. 3HaueHHUE NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMOoJIsSIpHasl U TOJISIpHAsi, WOHHAs, METaJUIM4yecKas). MexaHu3Mbl 00Opa3oBaHUsl KOBaJEHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJISIpHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BEILIECTBA B pACTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. Homenknatypa HeopraHuueckux BelecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, NPUHAAICKAIIUX K PA3IIMYHBIM KIJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XMMHUYECKUX pEaKkIUii B HEOPraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPaICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3lu4HbIX (pakTopoB. OOpaTUMbIE pEaKIUU.
Xumnueckoe paBHoOBecue. (DakTOpbl, BIUSIONINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponauTnueckas aucconuanus. CunbHble u crnadbie 31eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YyYEeHHs] BEHICCTB U WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJiele KPUCTAJUIMUECKUX pemeéToK, HaOMIoeHHe | ONHUCAaHWE JEMOHCTPALMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAAa B TMPUCYTCTBUU KaTaau3aropa,
OTIpeJIeJIEHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATHHOTO HHAMKATOPA, PEAKIIUU
MOHHOTO OOMeEHa), MpoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKIINI.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBAs 0JI BEILIECTBAY.

Heoprannveckasi Xumus

Hewmeranmnsr. [Tonoxenue HemeTawioB B [lepronueckoi cucTeMe XUMHUECKUX SJIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AnoTponusi HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XVUMUYECKHE CBOWCTBA BAXKHEHIINX HEMETAJUIOB (TaJOreHOB, cephl, a3oTa, ¢ocdopa,
yrJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Meramisl. [lonoxenune meramios B llepuoguyeckoil cucteMe XUMUYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue
¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI
METaJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEWILMX METAJUIOB (HATpWil, Kajluid, KalablUd, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue cmocoOs! oy4YeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUY€HUS BEUIECTB U MX MPEBPALICHUN: HU3yUEHUE
KOJUTEKIIUU «MeTasibl U CIUTaBb», 00pa3lioB HEMETAIUIOB, PEIICHUE SKCIIEPUMEHTANILHBIX 3314,
HaOJIIO/IeHUE U ONMCAaHUE JEMOHCTPALMOHHBIX U JIa0OpAaTOPHBIX OIBITOB (B3aUMOJEHUCTBHE



TUAPOKCUAA AIIOMHUHHMS C PACTBOPAMM KHCJIOT M IIEJIOYEH, KAYECTBEHHBIC PEAKIIMM Ha KATHOHBI
METaJIJIOB).

Pacuérnble 3anaum.

Pacuétsl Maccel BemecTBa Win 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY BEILIECTBA, MACCe
W11 00bEMY OJJHOTO U3 YYaCTBYIOIIMX B PEaKIH BEIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CJIU OJHO U3 BELIECTB UMEET IIPUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0GecriedeHun SKOJIOTMYECKOM, SHEPreTUUeCKON U MUIIEeBON O€30M1acCHOCTH,
pa3BUTHU MeIULUHEL. [IoHATHE O HAyYHBIX METOAAX NIO3HAHMS BEIECTB U XMMHUYECKHUX PEAKIIHM.

[IpencraBienus 06 0OIUX HAYYHBIX TPUHIUIIAX TPOMBIIIIJICHHOTO OJTYYESHHUS BaXKHEUIITHX
BEILECTB.

YenoBek B MHUpE BELIECTB UM MaTEpUAIOB: BAKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl i1 SJIEKTPOHUKH,
HaHOMAaTePHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00PEHUSI.

XUMHUS M 310POBbE 4YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUSA JICKAPCTBEHHBIX IIPENAaparoB,
paBuiia 6€30MacHOr0 MCII0JIb30BAaHUs MIPENapaToB OBITOBON XHUMUH B TOBCETHEBHOM JKU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3yuyeHUH OO0IEl M HEOPraHUYECKONW XMMHHU B
11 xnacce ocyuiecTBs€TCs Yepe3 UCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX NMOHSTHH,
TaK WU NOHSTHUH, ABISAIOIUXCA CUCTEMHBIMU JJI OTHAEIBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MOHATUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEepPUOAUYHOCTb, HaONIOJEHNUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHHUE, ABJICHUE.

®dusuka: Marepus, dHEpPIUs, macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SJHEPreTUYECKUN YpPOBEHb, BEIECTBO, T€JI0, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEINYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHus3M, 3KocHcTeMa, Ouocepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

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

TexHOIOrns: XUMUYECKAsI TPOMBIIITIEHHOCTh, METAJUTY PITHsl, TPOU3BOJCTBO CTPOUTEIIBHBIX

MaTcpHrajioB, CEIbCKOX03SIHMCTBEHHOE IMpou3BOACTBO, numieBas MMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npenaparos,
IMPONU3BOJACTBO KOHCTPYKIMOHHBIX MaTrcpuaioB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyUYalOIMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aAisi pPa3pabOTKU IUIAHUPYEMBIX pPE3YyJbTaTOB OCBOCHHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO0/.

B cooTBeTCTBUM C CHUCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYypEe JIMYHOCTHBIX
PEe3yIbTATOB OCBOCHHUS MPEIMETa « XUMHsD Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIICICHBI
CJICAYIOLINE COCTaBIISAIOIHE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TpaauLUii 0a30BOM HAYKHU XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYyYalOMIMXCSl PYKOBOJICTBOBATHCS B CBOCH IESITEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE PE3YIIBTATHl OCBOSHHS MPEAMETa « XUMHSD TOCTUTAIOTCS B €IMHCTBE Y4eOHOU
U BOCIIUTATEIbHOMN JEATENIbHOCTH B COOTBETCTBUU C TYMAHUCTHUECKUMH, COLIMOKYJIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU U HJeajJaMHU POCCHUICKOr0 TI'pa)<IaHCKOro OOILEeCTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH W IPaBHJIAMH IOBEIEHHS, CIIOCOOCTBYIOIIMMHE IPOIECCaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS X HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH 00YYaIOIIMXCS.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT cOpPMHUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YYaIOIIMXCS IO peaTu3aliy MPUHATHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

0CO3HAHMsI 00YYaIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPABOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHINTOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W apTyMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YUEOHOH e TETFHOCTH,

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIECIUIO0 OTEUYECTBECHHOMN
XUMHU;

YBaKEHHUsS K Ipoleccy TBOpYECTBA B 00JACTH TEOPUM M IMPAKTUYECKOIO NMPUMEHEHUS
XMUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHS] HAyKH €CTh PE3yJbTaT JJIMTEIbHBIX HaOII0AeHUi,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYAa YUEHBIX U MPAKTUKOB;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B TMOJYYEHUH U TMOCIEAYIOIIEM aHajIu3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTIKECHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIC C XUMUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJICHUE W IIOCTYIIKM CBOMX TOBApUILEH C IMO3ULMUHI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUN ITHX MOCTYNKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOirofeHus MmpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMU
JKU3HU U B TPYAOBOI1 1€ATEIHHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIKX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aTKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBLCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHWHM MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3audHOro poja, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUSA K TPYAY, JHOJAM TPyJa U pe3ysIbTaTaM TPYA0BOM AESATENbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUAYAJIBHOM TpaeKTOpUM 00pa3oBaHus, Oyayiien
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTpeOHOCTEH 00I11eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIC, KaK UCTOYHUKY CYIIIECTBOBAHMS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOIieM, BIMSHHS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATIBHOM CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTH MCIIOB30BaHUS JOCTIKCHUH XUMUU JJIS PEIICHHS BOIIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPY’KaoIIed MpUPOIHOM cpene,
YMEHHS TPOTHO3UPOBATh HEOIArOMPUSATHBIC SKOJIOTHUECKHUE MOCIEACTBUS MPeIpPUHIMAEMbIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HaJUYMsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHON M COLMATBHON MPAKTHKE, CIOCOOHOCTH ¥ YMEHUS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOU MTPAKTUKY;



NOHUMaHMs CHeun(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poin B (HOPMUPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAUMMOCTHM XMMHUHU Al COBPEMEHHOW LMBMIM3AaLUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, MNHIEeBOM U HKOJOTMYECKOH Oe30HacHOCTH, B Pa3BUTHUM MEIUIMHBI,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTM METOJOB IIO3HAaHMA,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JUIs
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTH CAMOCTOSITENIbHO UCIOJIb30BATh XMMUYECKHE 3HAHUS [l PeLeHUs TpodiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 1O XMMHM B COOTBETCTBUM C >KM3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cpepax mpodheccuoHaTbHOMN JesITENbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOTrO IMpeaMeTa «XUMHS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIIME [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHHUE, MPOIECC, CHCTEMa, HAY4YHBIH (aKkT, MPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSI, UCCIICI0OBaHKe, HAOIIOIeHIE, H3MEPEHHUE, SIKCIICPUMEHT U JIPyTHE);

YHUBEPCAJIbHBIE y4ueOHbIe JEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKAaTUBHBIE,
peryJsTHBHBIE), oOecreunBarone (HOpMUpOBaHHE (PYHKIIMOHATBHOH TI'PaMOTHOCTH H
COILMAIbHOM KOMIIETEHIMH 00yUaroIInXCs;

CHOCOOHOCTh  OOYYarONmUXCSA  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCIUIUIMHAPHBIE,
MHPOBO33PCHUCCKHUEC 3HAHUA W YHHBCPCAJIBbHBIC y‘—Ie6HBIe }IeﬁCTBHﬂ B IIO3HABAaTEILHON U
COILMAJIbHOM MTPAKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA }IeﬁCTBHﬂMH.

OBJ]al]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l MO3HABATCJIbHBIMHU HeﬁCTBHﬂMH:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENILHO (POPMYJIMPOBaTh W  aKTyaJlM3HpPOBAaTh MPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNATh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH WX JIOCTHIKCHU,
COOTHOCHUTD PC3YJIbTAThHI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU,



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPHUH IS KJIacCU(UKALIMY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, JIeTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTHBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYITUPOBATH BBIBOJBI U
3aKIIIOUCHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakud — TpU PELICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKHX 3a/1a4, IPUMEHSITh Ha3BaHHbBIE MO/IETIbHBIC MPECTABICHUS JIJIS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHUS BEILIECTB U XUMUYECKUX PEAKU;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBbIX CYKICHUI;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb O0OOOIIEHHS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMuHbIX METO/OB ITO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHAIM3UPOBATh MH(POPMALIUIO PA3IUYHbIX BUI0B U (HOPM MPECTABICH NS, KPUTUUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

dbopMyIHMpOoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBbIE METOJAbl NpPH IOHCKE U OTOOope
uHpOopMaLKu, HeOOXOIMMOM [T BBITOJIHEHHS YU€OHbBIX 3a/1au OMpPEaeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAY4YHBIM $3BIK B KayecTBE CpEACTBa IpU pPadOTe € XUMHYECKOH
uH(popMalLMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKkue M MaTeMaTHYecKue) 3HaKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OgiajeHHe YHUBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUAIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJIe AMANIOra W/WIH TUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUU XHUMHUYECKOIO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
UCCJIEIOBAHUM IMyTEM COTJIACOBAHUS MTO3UIIUHI B X0/1€ 00CYX/I€HUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JACUCTBUN NPU BHIIOJHEHUHM Y4E€OHBIX M HCCIENOBATENBCKUX 337ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIIb CBOEH JeSITEIbHOCTH Ha OCHOBE CaMOaHaJIN3a U CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABJISIFOIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJIU XUMHH B TIO3HAHWU SIBJICHUU TPUPOJIBI, B (OPMUPOBAHUU MBIILICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJIArarolue
HNOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YITEpOAHBIA  CKEJET,
(GyHKIMOHATbHAA TPyIMNa, pajuKal, W30MEpHUs, H30MEpPHI, TOMOJOTHMYECKHI psijl, TOMOJOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpIKAIIME COCAVMHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUSI OpPraHNYEeCKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUHW; MHPOBO33PEHUECKHUE 3HAHMS, JISKAIIHNE B OCHOBE IMOHUMAaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBJICHHUM, (DaKTOJIOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyUYeHUHU ¥ 0€30MaCHOM UCIOIB30BAHNN BaXHEHUIIINX OPraHUIECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IIPU OMMCAaHUU COCTABA, CTPOEHUS U
MPEBPALLEHUI OPTraHUYECKUX COCIAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIMEHHON) (OPMYIT OPraHUYECKHX BEUIECTB
Y YpaBHEHUH XMMHMYECKUX PEAKLUN, U3rOTABINBATh MOJEIN MOJEKYJ OPraHWYECKHX BELIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABIMBATH MPUHAIICKHOCTh H3yUYEHHBIX OPTaHUYECKHIX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIACCy/TpyIle COeIUHEHUN
(YyrieBomopoabl, KHCIOPOA M a30TCOAEpXkalllhe COEAMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKHUX BEIIECTB (ITUJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJIMKONb, TJIMLEPHUH, (eHom, ¢GopMalbAeru, aneTaabAerh, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OINpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BeiecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOEHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IPEICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyrtaaueH-1,3, mermnOyramuen-1,3, OeH301,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (PEHOJ, aleTalbIeru/l, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmaj, ILeJUI0I03a, AaMHUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb HCTOUYHUKH YIIEBOJOPOAHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKH M MPAKTUYECKOE NMPUMEHEHHE
IPOJIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BELIECTBA MITH MIPOAYKTa PEAKIIMHU [0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXO/HBIX BEIIECTB W MIPOJYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XWUMHUU IIPU M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUUN
(HaOmoJieHne, U3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIONb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTpaBHUiIa OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIITOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMNOJHATE XUMHYECKUN HKCHEPUMEHT
(IpeBpallleHus] OPraHuYecKUX BEIECTB MPU HArpeBaHUH, MOJIYUYEHHUE HTHIIECHA U M3yUYCHHE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIINU OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB [P HarpeBaHHH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U J1a0OpaTOpHBIM 00OPYIOBaHHEM, MPEACTABIATH PE3yIbTaTbl XUMHUYECKOTO
JKCIEepUMEHTa B (OpPME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX peakiuidl U (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBoil uHGopMmauu, IHTepHeT u ApyTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOTro
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbsS M
OKPYXaIoIlel MPUPOIHOM Cpebl, OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha KUBBIC OPraHU3MBbI
ONpENENEHHBIX OPraHMYECKUX BELIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBIICHU;

JUTSL CTICTIBIX M CTA00BUISIINX O0YYAIONIMXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpeameTrHbIe pe3ybTaThl OCBOCHUS Kypca «O0Imas 1 HeopraHudecKasi XUMHUsD) OTPaKAIOT:

c(OPMHUPOBAHHOCTD MPECTABICHHIA: 0 XHMUYECKOI COCTABIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOUN [UIsl peIIeHus
NPaKTUYECKUX 3aJad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO U
HNPUPOIHOH cpeie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHUS (XUMHUYECKHUU 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIIM aTOMOB, HOH,
MOJICKYyJIa, MOJb, MOJSIpHBIH OO0BEM, BaJICHTHOCTh, JJIEKTPOOTPHIIATEILHOCTh, CTEICHb
OKHCIICHHsI, XHMHUYECKas CBs3b (KOBAJICHTHAas, WOHHAs, METAJUIMYECKas, BOJOPOIHAS),
KpUCTAIMYECKAsT  PEmETKa, TUIBI  XHUMHYECKUX  PEaKIUi, pPacTBOp, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJUTHYECKAST JTUCCOLHUAIUS, OKUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKON PEaKIK, XUMHUECKOE PABHOBECHUE); TCOPHHU M 3aKOHBI (TCOPHS ICKTPOIUTHUECKOM
qucconuanuu, nepuoandeckuit 3axon J{. . MenaeneeBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB,
3aKOH COXPAHCHHUS W TPEBPAIICHHUS YHEPTHH NMPH XUMHUYCCKUX PEAKIHSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMHUHW, MHPOBO33PCHUCCKHE 3HAHWS, JIe)KAIUe B OCHOBE IMOHUMAHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, TOMYyYeHUH M 0€30MacHOM HUCMIOJb30BaHUHM BAKHEUIINX HEOPTaHUYECKUX BEIIECTB B
OBITY M TPAKTHIECKOH JEATeITLHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, yCTAHABIIUBATH
UX B3aUMOCBSI3b, HCIIOIB30BaTh COOTBETCTBYIOIINE TMOHSATHUS MPH OMHUCAHUU HEOPTaHHMYECKHX
BEIIIECTB U UX MPEBPAILICHUM;

c(OpPMHUPOBAHHOCTh YMEHHUI HCIOJB30BAaTh XUMHUYECKYIO CUMBOJIMKY JIJISI COCTABIICHUS
GopMyJI BENIECTB W YpaBHEHUH XWMHUYCCKUX PEAKIUi, CHCTEMAaTHUYECKYI0 HOMEHKIIATYpY
(IUPAC) u TpuBHMaigbHbIC Ha3BaHHUS OTJCIBHBIX HEOPraHMYECKUX BellecTB (yrapHbId Tras,
VIIEKUCIBIA Ta3, aMMHUakK, TaméHas W3BeCTh, HETall€Has W3BECThb, MUThEBAs COJa, MUPUT U
ApyTHe);

c(OpPMHUPOBAHHOCTh YMEHUH ONPEAEIATh BAJICHTHOCTh M CTEIICHb OKUCIICHUS XUMHYECKHX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
METaJIJTNYecKasi, BOJOPO/IHAS) B COSAMHEHMSIX, TUN KPUCTALIUYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJICKYJISIpHAs, WOHHAS, METAaJUIMYecKas), XapakKTep cpeibl B BOJTHBIX
pacTBOpax HEOPTaHHMUECKHUX COCTUHCHHIA,

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAAICKHOCTh HEOPTAHUUYECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCY/TPYIINe COeNMHEHUH (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJLIbI, OKCUIbl, OCHOBAaHUS, KUCIIOTHI, aM(OTEpHBIE THUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona J[. U.
MengeneeBa W JEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYI0 U
IMPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHneneeBa, HCIOJIB3Ysl MOHATHS «S-, P-, O-3JIEKTpOHHBIE OPOUTAINY, «IHEPrETHUCCKHUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh (OMHUCHIBATH) OOIINE XUMUISCKUE CBOKWCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3M MEXJy HEOPIraHMYECKHMMH BEIIECTBAMU C IOMOILBI) YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKHUX PEAKIUK;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IUIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIIoBOMY 3(ddexTy peakiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATH YPABHEHUS PEAKIMK Pa3IUYHBIX THIIOB, MTOJHbBIC
U COKpalIEHHBIC YPAaBHEHHS peaklUii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACMO3HABATh OMNBITHBIM MYyTEM HOHHI,
MPUCYTCTBYIONIME B BOJHBIX PaCTBOpPaX HEOPTAHHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKIuu OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTePU30BaTh XUMUYECKHUE MPOIIECCHI, JIeKaIIIe B OCHOBE
MPOMBIIIUICHHOTO TIOJIYYeHHUSI CEPHOM KHCJIOThI, amMMHaka, a Takke CHOPMHUPOBAHHOCTH
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIMAX U IKOJOTUYECKHUX MPOOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJIsI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKHUX
PEaKIHIX, MACChI BEIIECTBA UK 00BEMA Ta30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCe UITH
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, TETUIOBOTO A (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MAaCChl BEUIECTB, IPEBPAILICHHS U COXPAHEHUS YJHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIJIAHUPOBATH M BBIMOIHATE XMUMHYECKUN JKCHEPUMEHT
(paznoxeHue TEpPOKCHIA BOJOpOAa B TPUCYTCTBUM KaTajau3aTropa, OINPEICICHHE CpPEIbl
PacTBOPOB BEIIIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHIWKATOPA, BIUSIHUE PA3IMUHBIX (DAKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklud HMOHHOTO OOMEHa, KAa4eCTBEHHBIC peakluu Ha
cynb(dar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
06e30macHOCTH TIPH OOpAIICHUH C BEIIECTBAMH U JJa0OPATOPHBIM 000PYI0BAaHUEM, MPEICTABISATh
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMYI0 U3 pa3HbIX UICTOUYHUKOB (CpeICTBa MACCOBOM KOMMYHUKAINKU, UHTEpHET U pyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/EHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpPY’KaIOIIEeW MPUPOIHON Cpelibl, OCO3HABATh ONACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBIIEHUS U MIPEAOTBPAIIECHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbsS: YMEHHE NPUMEHSTh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

JUTSI CTICTIBIX M CTA00BUISIINX O0YYAIOMINXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 11st 3anucy XuMu4eckux GopMyI.
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