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MHHOACHUTEJIbBHASA 3ATINCKA

[IporpaMmma 1Mo XWMHM Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe @enepanpHoro 3akoHa OT 29.12.2012 Ne 273-®3 «OO6 ob6pazoBanuu B Poccuiickoit
Odenepanuny, TpeOOBaHM K  pe3yiabTaTaM  OCBOEHHsS  (elepalibHONW  00pa3oBaTeIbHON
nporpaMmsl cpegHero oodmiero odpaszosanus (POII COO), npeacraBneHHbix B DegepanbHOM
rocyaapcTBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yu€rom Konmenmuu mnpemnogaBaHus
ydueOHOro mpenmMera «XuMHUsS» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoir ®deneparum,
pean3yIonMX OCHOBHBIE 00pa3oBaTeIbHbIE MMPOTPaMMbl, 1 OCHOBHBIX NOJIOKeHu# «CTpaTteruu
pazBuTus Bocniutanus B Poccuiickoit @enepanuu Ha mepuoxa mo 2025 roma» (Pacmopspkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAX0JOB K pa3pabOTKe MporpaMMbl IO XHMHH, K OIPEACIICHUIO oOmmen
CTpaTteruu 0Oy4YeHHs, BOCIIMTAHUS U PA3BUTHS OOyUYaIOIIMXCS CPEACTBAMU Y4eOHOTO MpeaMeTa
«Xumus» st 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBHJIM KOHIICTITYaJIbHBIE TIOJIOKCHUS
OI'OC COO o B3aMMOOOYCTOBIECHHOCTH IIEJCH, COJEP)KAHMS, PEe3yIbTaTOB OOYYCHHS U
TpeOOBaHUH K YPOBHIO TIOJITOTOBKHU BHIITYCKHUKOB.

Xumuueckoe o0pa3zoBaHME, IIOJy4aeMOE€  BBIIYCKHUKaMH  00I1eo0pa30BaTesbHON
OpraHu3aluM, SBISETCS HEOThEMJIEMOM 4acTbio MX 00pa3oBaHHOCTH. OHO  CIIy)KUT
3aBEpILAIOIIMM 3TAllOM peajlM3allid Ha COOTBETCTBYIOILEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
LIEHHOCTEW, MNPUCYIIUX LEJIOCTHONH CHUCTEME XUMHYECKOro oOpa3oBaHUs. OTH IIEHHOCTHU
KacaroTcsl MO3HAHUS 3aKOHOB MPHUPOJIbL, (GOPMUPOBAHMS MHPOBO33PEHMSI M OOLIEH KyabTYpbl
YeJoBeKa, a TaKXkKe OHKOJOTMYECKM OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3J0pPOBBIO U
NpUPOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHue 0O0YYaIOLIMXCS Ha YPOBHE CPEIAHEro
oOrmiero oOpa3zoBaHMs CpeACTBaMHU y4eOHOro mpeaMera «XHMHA», COJAEpkKaHUE U MOCTPOCHUE
KOTOPOTO OIpeaeNeHbl B MporpaMMe MO XUMHUH C Y4ETOM CHEeUU(UKH HAyKH XUMHH, €€
3HA4YeHHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPHAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHIUIOB, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEeIHEro OO0IIero
oOpasoBanus B Poccuiickoit @enepanuu.

XUMHUS KakK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTpact OCO6y10 POJib B COBpCMCHHOﬁ
OUBUJIN3allK, B CO3JaHHUU HOBOM 0a3bl MaTepHaJlBHOf/'I KYJIBTYPBI. Ona BHOCHUT CBOI BKJIaJl B
(bOpMI/IpOBaHI/Ie palroOHAJIbBHOI'O HAYYHOT'O MBIIIJICHUS, B CO3JaHUC LCIIOCTHOT'O MPEACTABIICHUA
00 OKpYyKaromeM MHUPEC KaK O CANUHCTBC IMPUPOJAbI U YCIIOBCKA, KOTOPOC (I)OpMI/IpyeTCSI B XUMHUHU



Ha OCHOBC IMOHHMMAaHUS BCHICCTBCHHOI'O COCTABA OKPYXAIOMICIO MUpPA, OCO3HAHHA B3aMMOCBA3U
MCKAY CTPOCHUEM BCIICCTB, UX CBOMCTBAMH U BO3MOKHBIMHU 00JIaCTSIMU IMPUMCHCHUHI.

Tecno B321PIMOI[CI>1CTBy§I C ApyrumMu €CTCCTBCHHBIMU HayKaMW, XUMUA cTrajia
HEOTHEMJIEMON YaCThI0 MHPOBOM KyJIbTYpbl, HEOOXOJAWMBIM YCIOBHEM YCHEIIHOTO Tpyaa M
JKHU3HHU KaXJ0ro 4JcHa 06HI€CTBa. COBpCMeHHaﬂ XMMHA KaK HayKa CO3HUJaTCl/IbHas, KaK HayKa
BBICOKMX TEXHOJIOTHI HallpaBlieHa Ha PEUICHHE TII0OATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BHTHUS
YEJIOBEYECTBA — CBHIPHEBOM, HHEPreTUYECKOM, NHUIIEBOM, HKOJIOTHYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbS.

B coorBercTBUMM ¢ OOmMMH LENIMU M IPUHLIUIAMHU CpEIHEro o0Iero oOpa3oBaHUs
cozepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb W3YUEHUsI) OPUEHTHPOBAHO
MIPEUMYILIECTBEHHO Ha OOILEKYJIbTYPHYIO MOJrOTOBKY OOy4aroUIMXCs, HEOOXOAUMYIO UM JUIs
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIIOUYEHUS B KHU3Hb COLMYMA,
MIPOJIOJKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEN.

CocraBnsromiuMu  ipeaMeTa  «XUMHsD SBISIOTCS 0a30Bble Kypchbl — «OpraHudeckast
xuMusi» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HaHUM MO0 HEOPraHUYECKONH XMUMHHU (C BKIIOUEHUEM
3HAaHUW U3 OOIIeH XMMHMM) U OpraHndeckol xumuu. QopMUpOBaHUE TAHHOW CHCTEMbI 3HAHMM
IpU M3YYEHUU NpeaMeTa Oo0ecleyuBaeT BO3MOXHOCTbh PACCMOTPEHHUS BCEro MHOTooOpa3us
BEIIECTB Ha OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPHI XUMUH.

CtpykTypa comepxkanusi KypcoB — «Opranndeckas xumus» U «OO0IIas 1 HeopraHu4eckas
XUMUsD» c(HOpPMUPOBAHA B MPOrpaMMe 110 XUMHUH Ha OCHOBE CHCTEMHOTO IMOJIXO0Ja K W3YYECHUIO
y4eOHOro MaTepuaia ¥ OOyCIIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHWNA Ha
OTIpENIENIEHHBIX TEOPETHUECKUX YPOBHsIX. Tak, B Kypce OPraHMYECKOW XHMHHU BEIIECTBa
paccMaTpUBaIOTCSl Ha YPOBHE KIIACCHUYECKOW TEOPHH CTPOCHHS OPraHWMYECKHX COCAMHEHUH, a
TaKXKe Ha YPOBHE CTEPEOXUMHUECKUX W DIICKTPOHHBIX IMPEICTABICHUH O CTPOCHUH BEIIECTB.
CBeneHusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX JAKOTCS B PAa3BUTUU — OT YIJIEBOJOPOJIOB [0
CIIO)KHBIX OMOJIOTHUECKH aKTUBHBIX COCIMHEHHMU. B Kypce OpraHM4eckod XUMHH TOJIy4aroT
pa3BuTHE CPOPMHPOBAHHBICE HA YPOBHE OCHOBHOTO 00IIEero oOpa30BaHUs IEpPBOHAYAIbHBIC
MPEJCTABICHUS O XUMUYECCKON CBS3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEILECTB OT UX CTPOCHHSI, 0 XUMUYECKON PEAKIIHH.

[Tox HOBBIM yIJIOM 3peHHs B IpeaMere «XHUMHsS» 0a30BOTO YPOBHS paccMaTpUBAETCS
M3YYCHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETHUYECKU MaTepuan u
(bakToNoruuecKkue CBEICHHUS O BELIECTBAX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO01ast 1 HeOpraHUYeCcKas XUMUs» 00ydalOIUMCSl TPEIOCTABIAETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TIEPHOJUYCCKOTO 3aKOHA C OOIIETEOPETHYCCKHMX M METOJIOJOTHYCCKUX ITO3UIIHH,
rIy0Xe MOHATh HCTOPUYECKOEe H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT o00oOmiaroieil 1o
OOBSACHSIONIEH U TPOTHO3UPYIOMIEH.

Enunas cucrtema 3HaHUNM O BaXKHEUIIIUX BCIICCTBAX, UX COCTABEC, CTPOCHHU, CBOICTBaxX U
MMPUMCHCHUH, a4 TAKIKC O XUMHUYCCKHUX PCAKIHAX, UX CYIHHOCTU U 3aKOHOMCPHOCTAX ITPOTCKAHU A
AOIIOJIHACTCA B  KypcCax 10 m 11 KjaccoB »iaeMEHTaMU COACPIKAHUA, HMCIOIIUMU
Ky.]'ILTypOJ'IOFI/I‘-IeCKI/Iﬁ u HpI/IKHa,I[HOﬁ XapakTep. OTU 3HAHUSI CHOCO6CTBYIOT IIOHHUMAaHHIO
B3aMMOCBA3HU XUMHU C JPYIrMMHU HAyKaMH, PACKPbIBAIOT eé poOJib B MO3HaBaTEIbHON U
HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA, CHOCO6CTBYIOT BOCIIUTAHUIO YBAXKCHHA K MPOLCCCY
TBOPYCCTBA B o0iactu TCOPHUU U MPAKTUYCCKUX HpI/IJ'IO)KeHI/II‘/’I XUMHUH, NTOMOTarOT BBIITYCKHUKY
OpPUCHTHPOBATLCA B O6IJ_ICCTBCHHO N JIMYHOCTHO 3HAYHMMBbIX HpO6JICMaX, CBA3aHHBIX C XHMHeﬁ,
KPUTHYCCKHU OCMBICIINBATDH I/IH(I)OpMaI_II/IIO U NpUMCHSATDH €€ IJIs MOIIOJIHEHUS 3HaHPII>i, peuIcHud



HUHTCJUICKTYAJIbHBIX W SKCICPUMCHTAJIbHBIX HCCICIOBATCILCKUX 3aj1ay. B aejioM COACPIKAHUC
y4eOHOTO mpeamera « XUMHsD» JaHHOTO YPOBHS M3y4YEeHHUs OPHEHTHUPOBAHO Ha (popMUpOBAHHE Y
00yJaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMAHUS (PUIOCOPCKUX MICH, TAKUX KaK:
MaTepHAIbHOE €INHCTBO HEOPraHMYECKOTO U OPraHUYeCKOro MHupa, 00yCIOBICHHOCTb CBOMCTB
BEILIECTB UX COCTABOM U CTPOCHHUEM, ITIO3HABAEMOCTb IIPUPOIAHBIX SIBJICHUN ITyTEM DKCIIEPUMEHTA
U pemeHus] NPOTUBOPEYHA MEXITy HOBBIMH (aKTaMH M TEOPETUUYECKUMHU MPEIIOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUM IKOJIOTMYECKUX MPOOJeM, a Takke MpodaeM cOepexeHUs
SHEPIreTHYECKUX PECYPCOB, ChIPbsl, CO3/IaHNsI HOBBIX TEXHOJIOTMH U MaTEPHUAJIOB.

B mnnane pemieHuss 3ajad  BOCHMTAHUS, Pa3BUTHUS U COLMAIM3ALUM  OOY4YarOLIUXCS
MPUHATBIE MPOTPAMMOM MO XUMHUHU MOJXOJAbI K OIPEAETICHHUIO COJEp)KaHUS M IOCTPOEHUS
IpeaMeTa mpelycMaTpuBaoT (OPMHpPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX NEHCTBHUI, MMEIOMINX
0a30BO€ 3HAUEHUE JUISl Pa3IMUYHBIX BUJIOB JIEATEILHOCTHU: PELICHUs IPO0OeM, IOUCKA, aHAIN3a U
00paboTKkn HUHpOpMAIMK, HEOOXOJUMBIX JUIsI MPUOOPETEHUs OIbITa MPaKTHYECKOH U
HCCIIEI0BATENIbCKON AESITETbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B npaktuke npenogaBaHusl XMMUN KaK Ha YpOBHE OCHOBHOTO 0O1Iero oOpa3oBaHMsl, TaK U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHMs, IpU  ONPEAEICHHUU  COJAEP/KATEIbHOU
XApaKTEPUCTUKN LEJIeH H3ydeHUs IpeaMeTa HaNpaBJICHUEM IMEPBOCTEINIEHHON 3HAYNMOCTHU
TPaJAMLMOHHO Tpu3HAETCsl (OPMUPOBAHME OCHOB XHMMHUYECKOW HayKd Kak o0yacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOW JEATEIBbHOCTH 4YElIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOH KyJabTypbl. C METOAWYECKOW TOYKM 3pEHHsS TakKOM MOJIXOI K
ONIPENIETICHUIO LIeJIEH U3YUYEHHUSI IIPEIMETA SABIJISIETCS BIIOJHE OITPABIAaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEISIMU W3YYCHHS TpeaMeTa «XUMUs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

(dhopMuUpOBaHUE CUCTEMbl XMMHUUYECKHX 3HAHUN KaK Ba)KHEHIEH COCTABJISAIONICH €CTeCTBEHHO-
HAay4yHOM KapTHUHBI MHpa, B OCHOBE KOTOPOM JIEKAT KIIOYEBbIE MOHATHS, (DyHIaMEHTaJIbHbIE
3aKOHBI M TEOPHUM XUMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHUMAaHHE CYIIHOCTH
JOCTYIHBIX 00O0OIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HUCTOpHEH ux
Pa3BUTHUS U CTAHOBJICHUS;

dbopMupoBaHME U pa3BUTHE MPEJICTABICHUM O HAyYHBIX METOJaX II03HAHUS BEUIECTB U
XMUMHUYECKUX PEaKIui, HEOOXOJUMBIX IJsl MPUOOPETEHUsT YMEHUN OPHUEHTUPOBATHCS B MHpPE
BEIIECTB M XUMHUYECKHX SBJICHUW, MMEIOIIUX MECTO B MpPHUPOJAE, B TMPAKTUYECKON U
MIOBCE/IHEBHOM JKU3HH,

pa3BUTHE YMEHUH U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJCHHEM U OOBSICHEHHEM
XUMHYECKOTO SKCIIEPUMEHTA, COOII0IEHUEM TIPAaBUIT O€30M1aCHOTO OOpAIIeHHsI C BELIECTBAMH.

Hap;my C 9TUM, COACPIKATCIIbHAA XapPaKTCPUCTHUKA ueneﬁ " 3aa4 U3Yy4YCHHA IMPEAMCTa B
nporpamMmme 1o XuMHUHU YTOYHCHA U CKOPPCKTUPOBaHa B COOTBCTCTBHUU C HOBBIMU IIPUOPUTCTAMUA
B CHUCTEMC CpPCIHCIO 061].161"0 06p330BaHI/I}I. CGI‘O)IHSI B IpenogaBaHuU XUMHH B OoJIbIIIEH
CTEIIEHU OTHAETCs MMpeaAIIOYTCHUC HpaKTquCKOﬁ KOMIIOHCHTC COJACPpIKaHUsA O6y‘IeHI/I$I,
OpHCHTHpOBaHHOﬁ Ha TIOATOTOBKY  BBIITYCKHUKA O6Hl€06p3.30B8.TCJ'IBHOfI OopraHusaluu,
BJIaJCOIICTIO HE Ha60p0M 3HaHHI>'I, a (I)YI{KHHOHaHLHOﬁ rpaMOTHOCTBIO, TO €CThb crioco0aMu u
YMCHHUAMU AKTUBHOTO TTOJIYYCHUA 3HaHUHU U IMPpUMCHCHUSA UX B peaanoﬁ JKU3HU I PCHICHUA
MPAaKTUYCCKUX 3a1da4.

B cBa3u ¢ aTUM npu H3Yy4YCHHUU MpCIAMETA «XHUMUS AOMUHUPYIOIICC 3HAYUCHUC
an/Io6peTa10T TaKHuEC ICJIU U 3aJa4u, KaK:



aganranus O6yanOIHHXC$I K YCJIOBUAM JUHAMUYHO Pa3sBUBAOIICTOCH mupa,
(dhopMHpOBaHHE WHTEIUICKTYyalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K camMo0Opa3oBaHUIO,
COTPYAHHUYCCTBY, CaMOCTOATCIbHOMY HNPUHATUIO TI'PAMOTHBIX peH_IeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTyallUuAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHUCM

¢dopmupoBaHre y OOYdYaIONIMXCSl KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTCHIIHN),
MMEIOIINX YHUBEPCATbHOE 3HAYCHHE /ISl PA3IMYHBIX BUJIOB JESITEIHHOCTH: PEUICHHUS IpoOiemM,
MOUCKa, aHaIM3a W 00paboTKM WHQPOpPMAIMK, HEOOXOTUMBIX JUII TPHOOPETEHHUS OIBITA
JEATeIbHOCTH, KOTOpasi 3aHMMAET BAKHOE MECTO B TMO3HAHWU XMMHH, a TAKXKe JUIS OLIEHKU C
MO3UIIMIA HKOJIOTUYECKOH 0€30TacCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHM3M 4YeJIOBEKa U MPUPOJIHYIO CPELY;

Pa3BUTHUC MMO3HABATCIIBHBIX MHTCPCCOB, MHTCIJICKTYAJIbHBIX U TBOPYCCKUX cnocoOHoCTEM
oOyyarouuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUA [0 XUMHUHU B
COOTBETCTBUU C )KU3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPEMECHHBIC HHq)OpMaHHOHHBIe
TEXHOJIOTUU JJIsl IOMCKA U aHaJIn3a y4eOHOW U Hay4yHO-TIOMYJIIPHOM HHPOPMAIIMK XUMUYECKOTO
COZIEPKaHHUS;

(dhopMupOBaHUE U PA3BUTHE Y 00YUAIOIIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBIIIICHHUSI,
HaOIOAATeIbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOJNMBI, B
YaCTHOCTH, MPHU MIIAHUPOBAHUN U MPOBEICHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOy4arommxcs YOEeKIEHHOCTH B TyMAaHUCTHMYECKOW HAIpaBJIEHHOCTU
XUMHHM, €€ BaXHOM pOJIM B  pElIEHUH TJI00AIbHBIX  MpOoOJeM  PalMOHAIBHOTO
MIPUPOJIOTNIOJIb30BAHUS, IONOJHEHHSI DHEPreTUYECKUX PECYpCOB M COXPAHEHUS IMPUPOJIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OEpEKHOTO OTHOLIEHUS K TPUPOJE U CBOEMY
3JI0POBbIO, @ TAaK)K€ MPUOOPETEHUs OMbITa MCIOIb30BAHMS MMOTYYECHHBIX 3HAHUM JUISl TPUHATHUS
IPAMOTHBIX PELHICHUH B CUTYaLUsIX, CBSI3aHHBIX C XUMHUYECKUMU SIBJICHUSMH.

B yuebHoMm muane cpeanero oOmiero oOpasoBaHus mpeamMeT «Xumus» 0a30BOro YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAYUHbIE PEAMETHIY.

OOmiee 4ncio 4acoB, OTBEIEHHBIX JIUISI M3YUCHHs] XMUMHUHU, HA 0a30BOM YPOBHE CpPEIHEro
obmero obpazoBanusi, cocraBisieT 68 vacoB: B 10 kmacce — 34 gaca (1 wac B Henmemo), B 11

knacce — 34 vaca (1 yac B Hezemo).

COJEP)KAHUE OBYYEHUA

10 KJIACC

OPITAHNYECKASA XUMUA



TeopeTl/lquKne OCHOBBbI opra}mqeckoﬁ XUMHHU

IIpeqmer opraHuM4ecko XUMHUHU: €€ BO3HUKHOBEHHE, pa3BUTHE W  3HAYCHHUE
B IIOJIyYEHUH HOBBIX BEILIECTB MU MaTepHalioB. TeOpHusl CTPOCHUS OPraHUYECKUX COEAMHEHUN A.
M. ByrnepoBa, e€¢ ocHOBHBbIE MOJOXKeHUA. CTPYKTYpHbIE (OPMYIIBI OPraHUYECKUX BEIIECTB.
I'omouorust, u3omepus. XuMHUecKas CBSI3b B OPraHUYECKUX COCAUHEHMUSIX — OJUHApHBbIE U
KpaTHbIE CBS3H.

[IpencraBnenne o KnaccUpUKAINKA OPraHUIECKUX BenlecTB. HOMeHKaTypa opraHu4ecKkux
COEIMHEHUI (cucTeMaTuyeckas) M TPHUBHAJIbHbIE Ha3BaHUS BAXKHEUIIMX IIpeJCTaBUTENIEH
KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YUYEHMs BEIIECTB U MX NPEBPAICHUN: 03HAKOMJICHHE C
o0Opa3laMu OpraHMYeCKUX BEIECTB M MaTepHalaMHM Ha UX OCHOBE, MOJICIIMPOBAHHE MOJEKYI
OpraHMYECKUX BEILIECTB, HaOJIOIEHUE M ONMCAHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHne, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHUE, T'OMOJIOTHYECKMH psiA. MeTraH M 3TaH — MpocCTennIne
MIPE/ICTAaBUTENN aJIKaHOB: (pU3MUecCKWe U XUMHYECKHE CBOMCTBA (peaklUMH 3aMelIeHUs U
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psii. DTUIIEH U MPOTUIIEH — MPOCTEHIINE
MPE/ICTaBUTENIN AJKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALUN, OKHCIEHUS U TIOJMMEPU3aliK), TOJTyYeHUEe U TPUMEHEHHE.

Anxanuensl: OyramueH-1,3 m MerunOyramueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
cBOMcCTBA (peakuus moaumepu3anun). [loydeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psia. AlETHIeH —
MPOCTEHIINI TPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOTYyICHHUE U IPUMEHEHHE.

Apenbl. beH3on: cocra, cTpoeHHe, (QHU3MYECKHME U XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), TMOJy4eHHE M MpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (PeaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydexue u
npumeHenue. TOKCHYHOCTh  apeHOB.  ['eHeTHueckass CBSI3b  MEXKJIY  YIVIEBOJOPOJAMU,
MPUHAJISKAITUME K PA3IMYHBIM KIIaCCaM.

[IpupoiHbIE UCTOYHMKH YIJIEeBOAOPOAOB. [IpupoaHblil ra3 u nomyTHble He(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTKM He(TH: TEeperoHkKa, KpEeKUHT
(TepMHUEeCKH, KaTamUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOYKThI €ro nepepadboTKy.

OKCHepUMEHTAIbHBIC METOJbl M3YUYCHHUS BEIISCTB M WX MPEBPALICHUN: 03HAKOMJICHHE C
O6p&3].[aMI/I IJ1acTMaccC, KaydyKOB U PE3HHbI, KOJUICKITUN ((He(bTB)) u ((YFOJ'IB)), MOJCIINPOBAHUC
MOJICKYJT  yIJICBOAOPOAOB U TaJIOI'CHOIPOU3BOJHBIX, IIPOBCACHHUC IPaKTUYECKOU Da6OTBI:
IMOJIYYCHHEC 3THJICHA U U3YUCHUC CTO CBOMCTB.

Pacuérnbie 3agaun.




Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOH peakiuuu (Macchl, 00b&Ma, KOJIMYECTBA
HCXOJHOTO BELIECTBAa WJIM NPOAYKTAa pEeakUuu [0 HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:kamme oprannyeckue coeinHeHUs

[IpenenpHbIe OJHOATOMHBIE CHHPTHI. METaHOI W ATAHOJ: CTpPOCHHE, (DU3WYECKHE W
XMMHMUYECKHUE CBOWCTBA (pEakUUu C aKTUBHBIMU MeETaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOpPEHHUE),
IIPUMEHEHHE. BOAOPOIHBIE CBA3M MEXKY MOJIEKYJIAMM CIIUPTOB. JleMCTBHME METaHOIA U 3TaHOJIA
Ha OPraHHU3M 4YeJIOBEKA.

MHoOroaToMHbl€ CHUPTHL. OTHJIEHIJIMKONb M TIULEPUH: CTPOCHHE, (PU3MUECKHE W
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIEIOYHBIMU METaJlJIaMU, KaUeCTBEHHAs peaKkius Ha
MHOTOATOMHbIE CcIUpThI). JlelicTBUe Ha opraHuM3M uesjoBeka. lIpuMeHeHwe riaunepuHa U
ITUJICHTJINKOJIS.

@deHoNI: CTpOeHHE MOJIEKYbl, (PU3MYECKHe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anbrerunpl U kemowusl. Dopmanbleruj, areTagbAeruia: CTpOeHHe, (QU3NYecKhue |
XMMHYECKHE CBOMCTBA (pEaKkIMM OKHCIEHUS W BOCCTAaHOBJIEHUS, KadeCTBEHHbIE PEAKIIHH),
MTOJTy4eHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KUCIOTHl. MypaBbHHAsE U YKCYCHasl KHCIIOTHI:
CTpoeHHe, PU3NIECKHE U XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS Ki1acca KUCIIOT, PEaKIUs
sTepuduKanmm), MoJydeHHe U mnpuMeHeHue. CreapuHOBasi M OJIEMHOBAas KHUCJIOTHI Kak
MPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJHM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

Crnosxzble 3¢upbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MOpONn3 CIOKHBIX 3(DUPOB.
Kupsl. 'maponus sxupoB. [Ipumenenue sxupoB. buosorudeckas pojb KUPOB.

VYraeBoibl: cocTaB, KiaccupUKaIys yrieBooB (MOHO-, TU- U moymcaxapuibl). [oko3a —
MPOCTSHIIIMI MOHOCAaXapHI: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (H3UYECKUE U XUMHUYECKUE
cBoiicTBa (B3ammozericTBue ¢ ruapokcuaom Mmeau(ll), okucieHHe aMMHAYHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHOBICHHE, OpOKCHHE TJIIOKO3bI), HAXOXJICHHE B IPHUPOJIE,
npUMeHeHue, Onosioruueckas poJib. Dorocunre3. DpykTo3a Kak H30MEp TIIFOKO3BI.

KanMaJ'I H LCJJII0JI03a KaK IMPHUPOJAHBIC ITOJIMMCPEI. CTpO@HI/IC KpaxMaja U OCJIIKOJI03bI.
dusznyeckre U XMUMHUUYECKHE CBOMCTBA Kpaxmaja (I"I/II[pOJ'II/IS, Ka4CCTBCHHAs pCaKIusl C I/IOI[OM).

OKCIEpPUMEHTAIbHBIE METOJbl M3YYEHHUs BEUIECTB M WX MPEBpPALICHUN: MPOBEICHUE,
HaOMOJIeHNe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIHPTOB, KAaYECTBEHHBIE
peaKkiuu OJHOATOMHBIX CHHPTOB (OKHcIeHHe 3TaHona okcuaoMm wmenu(Il)), MHOTOATOMHBIX
cnupToB (B3aumojelicTBue TiuiepuHa ¢ ruapokcunom wmeau(ll)), ampaerugoB (OKucCICHHE
aMMHUa4HBIM pacTBopoM okcuga cepebpa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTue
KpaxMaja C HOJIOM), TPOBEIEHHE IMPAKTUUYECKOW paboThl: CBOWCTBA pacTBOpa YKCYCHOU
KHUCIIOTBI.

Pacuérnble 3agaun.




Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOH peakiuuu (Macchl, 00b&Ma, KOJIMYECTBA
HCXOJHOTO BELIECTBAa WJIM NPOAYKTAa pEeakUuu [0 HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WJIM IPOAYKTOB PEAKIIUH).

A3oTcoepikalinue OpraHuuecKie COeAMHEHNUSI.

AMMHOKHUCIIOTHI Kak aMm(pOTEepHbIEC OpraHudecKue coeuHeHus. DU3NYecKrue U XUMUYECKUE
CBOMCTBA aMUHOKHCIOT (Ha TpUMEpe TJIMIMHA). buonormyeckoe 3HAYCHHUE AMUHOKHUCIIOT.
TlenTuger.

benku kxak TpUpoAHBIE BBICOKOMOJIEKYISpHBIE cOequHEHUs. [lepBuuHas, BTOpUYHAS H
TPETUYHAsE CTPYKTypa O€nKoB. XUMHUECKHE CBOWCTBA OEJIKOB: THIPOJU3, JI€HATypaIus,
KaueCTBEHHbIE PEAKIIMH HA OEIKH.

9KCHGDI/IMCHT3J'IBHBI€ MCTOAbI M3VUYCHHSA BCHICCTB U HUX HDGBD&HIGHI/II\/’I: Ha6J'II-OI[€HI/I€ n
ONMHUCAaHUC JEMOHCTPAIIMOHHBIX OIIBITOB: JCHATypalusd OEJIKOB npu Harp€BaHuH, LIBCTHLIC
peakiuu O6eIKoB.

BrbicokomoliekyJisipHble cOeIMHEeHH s
OcHOBHbBIE TIOHATUSI XWMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMEp, IMOJIHMED,

CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALH, CPEeaHsAs MoJyeKyilspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

OKCIIepUMEHTAIbHBIE METOJbl M3YUYCHHs BEIIECTB U MX MPEBPAIICHUN: 03HAKOMJICHHE C
oOpa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexxnopeaMeTHEIE CBSI3H.

Peanuzanust MeXnpeIMETHBIX CBSI3€H NMPU M3y4eHUU OpraHudeckord xumuu B 10 kiacce
OCYILIECTBJISICTCSl Yepe3 HUCIOJb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, Tak W
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU ISl OTJICJIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TOHATHS: SBJICHUE, HAaydHbIH (akT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCu(UKaIus, TEePUOTUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICTTUPOBAHHUE.

dusuka: Marepus, SHEPIrusd, Macca, aToOM, SJICKTPOH, MOJICKYIIA, SHCpFCTI/I‘IeCKHﬁ YPOBCHB,
BCIICCTBO, TCJIO, O6’béM, arperaTHoc¢ COCTOAHHC BCHICCTBA, (bHSH‘IeCKI/IC BCINYMHBI U CAMHUIIBI
HUX U3MCPCHMUA.

buonorusi: knerka, opraHusM, Ouocdepa, oOMEH BelIeCTB B OpraHusme, (pOTOCUHTE3,
OMOJIOTUYECKH aKTUBHBIE BeleCTBa (OEIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTBHI).

Feorpa(pm[: MUHCPAJIbI, TOPHBIC TOPO/JIbI, TTOJIC3HLIC HCKOIIAEMBIC, TOIIIMBO, PECYPCHI.
TexHosorus: nMuiIeBbIE MNPOAYKTBI, OCHOBBI PALIMOHAJIBHOI'O ITUTAHUS, MOIOIIHUEC CPCACTBA,

JICKAPCTBCHHBIC 1 KOCMCTUYCCKHUC MPCIIapaThbl, MaTCPpHaAJIbl U3 UCKYCCTBCHHbBIX U CUHTCTUICCKHUX
BOJIOKOH.



11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTl/l'{ecRne OCHOBBI XUMHUH

XUMHUYECKUN dJIeMEHT. ATOM. Slapo artoma, H30TOMBI. DJEKTPOHHAs 000J0YKa.
DHepreTuyecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacmpesiesieHusl 3JIEKTPOHOB TI0 OPOUTAISIM B aTOMax 3JIEMEHTOB TIEPBBIX YETHIPEX MEPHOOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[lepmognueckuit 3akoH u Ilepmoanueckas cucTtemMa XHMHYECKUX dieMeHTOB [l
N. MengeneeBa. CBsizb NEpUOAUYECKOr0 3akoHa M Ileproauyeckoil CHUCTEMBbl XMMHUYECKUX
anemeHToB JI. . MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHMsI CBOMCTB XUMUYECKHUX IEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
0 Tpynnam M rnepuojiaM. 3HaueHHe NepUOJUUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHWMHYECKash CBs3b. BUAB XUMHYECKOW CBS3M (KOBaJCHTHAs
HETIOJISIpHAs. W TIOJISIpHAs, MOHHAs, MeTauimueckas). MexaHu3Mbl 00pa3oBaHHs KOBAJICHTHOM
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DIIEKTPOOTPUIIATEIBHOCTh. CTeneHb OKUcIeHUs. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAJUIMUECKUX PEUIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTATTNYECKON PEIIETKHU.

Ilonsatue o AUCIICPCHBIX CUCTEMAaX. HUctuaHBIE T KOJUIOMIHBIC PaCTBOPHLI. MaccoBas JOJIA
BCIICCTBA B paCTBOPC.

Knaccmbnxaum[ HCOPraHU4CCKUX COGHHHGHHﬁ. HOMeHKHaTypa HCOPraHU4YCCKUX
BemiecTB. ['eHeTHdeckas CBS3b HCOPraHMYCCKUX BCUICCTB, IIPUHAJICKAIIUX K Pa3JIMYHbIM
KJj1acCaM.

Xumuyeckas peakius. Krmaccudukanus XUMHUYECKUX pEaKklIMii B HEOPraHUYECKOW U
OpPraHMYECKON XUMUU. 3aKOH COXPaHEHHsI MAacChl BEILIECTB, 3aKOH COXpPAaHEHUs U MpEeBpallleHus
SHEPTUU MPU XUMUUYECKUX PEAKITUSX.

CkopocTb peakiuu, €€ 3aBUCHUMOCTb OT pa3iU4HbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumnyeckoe paBHoBecHe. DakTOpbl, BIUSIOIUE HA COCTOSHHE XMMHYECKOTO DPABHOBECHS.

[Tpunnun Jle [Hlartense.

QHCKTPOHI/ITI/IHCCKEUI JUucconmuanms. CunpHble W cla0ble OJICKTPOJIUTEIL. Cpe;[a BOAHBIX
pacTBOPOB BCIICCTB: KHUCJIAasd, HCﬁTpaHBHaH, oIejIo4Has.

OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKkiuu.



OKCIEPUMEHTAIbHBIC METOJIbl M3YYCHHS] BEIIECTB M WX NPEBPAILCHUN: JEMOHCTpPALIMS
tabmun, «[lepuoguueckas cuctema xumudeckux syemeHToB J[. M. MenneneeBa», u3ydeHue
MOJIeJen KPUCTAJUIMYECKUX PElETOK, HaOIroIeHNe
Y OTIMCAaHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIoKEHUE MTEPOKCH A BOJIOPOIA B
IIPUCYTCTBUU  KAaTAJIM3aTOpa, OIPEIEICHUE Cpeabl pPacTBOPOB BEUIECTB € IIOMOIIBIO
VHUBEPCATHLHOTO MHIWKATOPA, PEaKIMd MOHHOTO OOMEHA), MPOBEACHUE MPAKTUICCKON PabOThI
«BnusiHue pa3auvHbIX GAKTOPOB HA CKOPOCTh XMMHYECKOM pPEeaKIum.

Pacuérnbie 3a1a4u.

Pacuérel 10 ypaBHEHHUAM XMMHUYECKUX PEAKIUH, B TOM YUCJIE TEPMOXUMUYECKNAE PACUETHI,
Pacy€ThI ¢ UCIOIB30BAHUEM ITOHATUS «MACCOBas 10JIS1 BELIECTBAY.

Heopralmqeacaﬂ XUMMUA

Hewmerannsl. [Tonoxxenue HemetanioB B [leproauyeckoit cucteMe XUMUYECKUX DJIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTpO€HUsI aromMoB. dDu3nyeckue CBOWCTBA HEMETAJUIOB.
AmtoTponsi HEMEeTauIoB (Ha IpUMEpPe KUCI0poia, cepsl, hochopa u yrieposaa).

XWMHUYECKHE CBOWCTBA BAKHEWIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTra, (ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHUI).

[IpumeHeHre BaKHEUIINX HEMETAIIIOB U UX COCAMHEHUM.

Meramnel. [lonoxxenue metaiuioB B [lepuoauyeckoil cucteMe XUMUYECKUX 31eMeHTOB /l.
N. MenneneeBa. OcOOEHHOCTH CTPOCHHSI AJICKTPOHHBIX 000J104eK aTOMOB MeTauioB. Oomue
¢uzuveckue cBoiicTBa MeTaioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METAJIJIO0B.

XWMHYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpWM, KaJMid, KaJbllUi, MarHwi,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O6H_[I/Ie CIIOCOOBI IMOJIYYCHUA MECTAJIJIOB. HpI/IMCHeHI/Ie METAaJIJIOB B 6BITy N TCXHHUKCE.

OKCIIepMMEHTAJbHBIC METOJbl M3YYCHHUS BEIISCTB M WX NPEBPaLllCHHN: HU3YUYCHHUC
KoJuleKuuu «MeTabl U CILJIaBbI», o6pa3u0B HCMCTAJJIOB, PCIICHUC OKCIICPUMCHTAJIBbHBIX
3aJa4, Ha6J'IIOI[CHI/IC u OIIMCAaHUuC JACMOHCTpAllMOHHBIX n na6opaToprlx OIIBITOB
(BSaHMOﬂeﬁCTBHC I'MApOoKCHJia aJlltOMUHHA C PACTBOPAMH KHCJIOT H menoqeﬁ, Ka4C€CTBCHHBIC
PCaKIMKU Ha KaTHUOHBI MeTaJ'IJ'IOB).

Pacuérnbie 3agaun.

Pacuérel Macchl BemiecTBa MM 00BbEMA ra3oB MO H3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi o0bEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMH BELIECTB, pacuy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIH OJIHO U3 BEIIECTB UMEET IMPUMECH.

XumMus M ;KH3Hb
Ponp xumun B o0ecrieueHUH SKOJOTHYECKOM, SHEPreTHYeCKON U MUIIEeBON 0€30TacHOCTH,

pasBuTuu MeauuuHbl. [IOHSATHE O HayyHBIX METOJAxX IO3HAHUS BEIIECTB M XUMUYECKUX
peaKuuu.



[IpencraBnennst 00 OOMMX HAyYHBIX TPUHIHUINAX T[POMBIIUICHHOTO  TOTYYCHHS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEIIECTB M MAaTE€pUAIOB: BaXKHEHIINE CTPOUTEIbHBIE MaTEPHAIIbI,
KOHCTPYKIIMOHHBIE MaTepUaJbl, KPacCKH, CTEKJIO, KEpaMMKa, MaTepHalbl Ul DJIEKTPOHUKH,
HaHOMAaTepHUAaJIbl, OPTaHUYECKUE ¥ MUHEPAIbHBIEC yI00pEHUSI.

XuMHUs U 370pOBbE YEJIOBEKAa: MpaBUja HCIOJIb30BAHUS JIEKAPCTBEHHBIX IMPENaparos,
IIpaBUIIa 0e301macHoro UCIOJIb30BaHUs IIpernapaToB OBITOBOM XUMHUU

B IIOBCEIHEBHOU KU3HHU.

MexnpeaMeTHBIE CBSA3H.

Peanuzanus MeXnpeaMEeTHBIX CBsI3€l NPU M3YUYE€HUU OOIIEeH M HEOPraHM4YEeCKOW XMMHH B
11 kyacce OCyIeCTBIACTCS Yepe3 MCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK ¥ NOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUSI, aHATIU3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTb, HAOTIOACHUE, OKCIIEPUMEHT, MOJICITUPOBaHUE,
W3MEpEHHUE, SIBJICHHUE.

®dusuKa: MaTepusi, dHEpPrus, macca, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, W30TOI,
PaaMo0aKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe

COCTOSAHHE BCIICCTBA, (1)I/ISI/I‘IGCKI/IG BCJIMYMHBI U CAMHUIBI KX U3MEPCHHS, CKOPOCTb.

buonorus: kmerka, opraHusM, sKocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BELIECTB B OPraHU3ME.

I'eorpadust: MuHEpasbl, FOpHBIE MOPO/IbL, MIOJIE3HBIE CKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHosornus: XuMH4IeCKast IMPOMBIIIJIICHHOCTE, METAJIITYPIrus, IIPOU3BOJACTBO CTPOUTCIIBHBIX

MaTcpuajiosn, CEIIbCKOXO03SMCTBEHHOE IMPpOU3BOJCTBO, MU eBas IMPOMBIIIJICHHOCTD,
(bapMaL[eBTI/I‘IeCKaH IIPOMBIIIJICHHOCTD, IMPONU3BOJACTBO KOCMCTHYCCKUX npcriapaTtos,
IIpOU3BOACTBO KOHCTPYKOHOHHBIX MaTcpuralion, QJICKTPOHHAs IMPOMBIINIJICHHOCTD,
HAaHOTCXHOJIOI'UH.

INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI



OI'OC COQO ycranaBnmuBaeT TpeOOBaHHS K pe3ylIbTaTaM OCBOCHUS OOYYarOIIUMHUCS
porpamMm cpeaHero oOrmiero oOpazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM Juid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
MporpaMM CpeHEro o01Iero 0opa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBMM C CHCTEMHO-/IEATEIBHOCTHBIM I10JXO/J0M B CTPYKTYpE JIMYHOCTHBIX
pe3yJibTaTOB OCBOEHMs InpeaMera «XHUMHS» Ha YpPOBHE CpelHero ooOimero oOpa3oBaHUs
BBIJICJIEHBI CIIEYIOLINE COCTABIIAIOIINE!

O0CO3HaHUE OOYYAIOIIMMUCS POCCHMCKON Tpa)KAaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEJIbHOCTH M CAMOOIIPENIETICHUIO;

HaJIn4yue MOTHBAITUHU K 06y‘-I€HI/II-O;

L[eJIeHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIACHUN JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CITOCOOHOCTH OOYYarONIUXCS PYKOBOJICTBOBATHCS B CBOCH JICATCIILHOCTH
HEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMu, HNPUCYIIHUMHA HGHOCTHOﬁ CUCTEMEC XHUMHYCCKOTIO
o0pazoBaHUs;

HaJINM4YUEC IIPaBOCO3HAHUS 9KOJIOTHYECKOM KYJIbTYpbl H CIIOCOOHOCTH CTaBHUTh e u
CTPOMTD )KU3HCHHBIC IIJIaHbI.

JImuHOCTHEBIE pE3yabTaThl OCBOCHHUA MPEAMCETA «X MU JOCTHUTalOTCA B CAUMHCTBEC
yqe6H0171 M BOCIUTATCIILHOM ACATCIIBHOCTH B  COOTBETCTBHMU C T'YMAaHUCTHYCCKUMU,
COOUOKYJIBbTYPHBIMH, AYXOBHO-HPABCTBCHHBIMKU LCHHOCTAMM MW HACATIaMU pOCCHfICKOFO
I'paKaaHCKOI'O O6IHCCTBa, IIPUHATBIMH B O6H.[CCTB€ HOpMaMMU M IIpaBHUJIaMH ITIOBCIACHUS,
CHOCO6CTBYIOI_HI/IMI/I mnmponeccaM CaMOIIO3HAHUA, CaMOPa3BUTUA W HPABCTBCHHOI'O CTAHOBJICHUA
JIMYHOCTHU o6yqafom1/1xc5{.

JImuHOCTHBIE PE3YIbTAaTbl OCBOCHHA IIPCIAMETA «XUMHUS OTpaxXaroT C(bOpMI/IpOBaHHOCTB
OIbITA II03HABATEJLHOM U HpaKTquCKOﬁ ACATCIBbHOCTHU o6yqa10m14xc;1 o peajiru3anuu
IPUHATBIX B O6H_ICCTBC HCHHOCTGIZ, B TOM YMCJIC B 4aCTH:

1) rpaKIaHCKOro BOCIHUTAHMA:

OCO3HaHUA O6y‘IaIOI_HI/IMI/IC$I CBONX KOHCTUTYUHOHHBIX IIpaB U O6H33HHOCT€I71, YBAXKCHUS K
3aKOHY U ITPAaBOIIOPAJAKY;

OpEACTaBJICHUA O COLUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIIIGHUNA B
KOJIJICKTUBC,

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOfI ACATCIIbBHOCTHU ITPpHU CO3JaHUU y‘{e6HI>IX IMPOCKTOB,
peuIicHun y‘ICGHBIX 1 MMO3HABATCJIbHBIX 3a/la4, BBIIIOJIHCHUHN XUMHUYCCKUX DKCIICPUMCHTOB,

CIIOCOOHOCTHU MOHUMATH U MNPpUHHUMAaTh MOTUBLI, HAMCPCHUS, JIOTUKY U apr'YMCHTBI APYI'UX
IIpH aHAJIN3C pa3JINYHbIX BUJIOB y‘leGHOﬁ ACATCIIBHOCTH,



2) HNATPUOTHYECKOI0O BOCIIUTAHMS

LIECHHOCTHOTO OTHOILLIEHUS K HMCTOPHUYECKOMY M HAYYHOMY HACJIECIAHI0 OTEYECTBEHHOM
XUMUH;

YBaXEHHUsI K MPOIIECCY TBOPYECTBA B O0JIACTH TEOPUM M TPAKTUUYECKOTO MPUMEHEHUS
XHUMUHU, OCO3HAHUS TOTO, YTO JOCTMXKCHHS HAYKU €CTh PE3yNIbTAT JJIUTEIbHBIX HAOIIOJICHUM,

KPOIIOTJIMBBIX SKCIICPUMCHTAJIbHBIX ITOUCKOB, ITIOCTOSIHHOI'O TPpyda y‘IéHI)IX N IIPAaKTUKOB;

MHTEpeCa M II03HABATEIBHBIX MOTHMBOB B IIOJYYEHUHM U IIOCIEAYIOLIEM aHaIU3e
nHGOpPMAIINY O IEPEAOBBIX TOCTHIKCHUIX COBPEMEHHOM OTEUECTBEHHONW XUMUM;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA

HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O ITOBEACHN,

CIIOCOOHOCTHU OIICHUBATh CHUTyaluu, CBA3aHHBIC C XUMHWYECKHMMH  SABJICHUSMU,
U MPUHUMATb OCO3HAHHBIC PEHICHHA, OPUCHTHUPYACH HAa MOPAJIBHO-HPABCTBCHHBLIC HOPMBI U

LIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE IMOBEACHHUEC M TIOCTYIIKHM CBOHX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHBIX U MPAaBOBBIX HOPM M OCO3HAHHE HOCJ'I@,ZICTBPII?I OTUX IMOCTYIIKOB;

4) hopMupOBaHNS KYJIbTYPbI 310POBbI:

MMOHMMAaHMs ITIEHHOCTEH 3I0pOBOrO0 M 0€30MacHOro o0pasza KWU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3MYECKOMY U TICHXHYECKOMY 37I0POBBIO;

coOmoieHnsT TpaBuiI 0€30MMaCHOTO OOpaIlleHUsT ¢ BEIIECTBAMHU B OBITY, IMOBCEIHEBHOM
JKU3HU U B TPYJIOBOM JICATCIBHOCTH,

IIOHUMAHHA [OCHHOCTU IIPpaBWJI HWHIAUBUAYAJIBHOI'O W KOJUICKTUBHOI'O 0e3omacHOro
IOBCACHUS B CUTYAalIUAX, YI'POKAIOIIUX 310POBbIO U JKU3HU J'II-OI[CI‘/'I;

OCO3HAHHUS TOCJEJICTBUN U HENPUATHUS BPEIHBIX MPUBBIYEK (YHOTpEOJEHUS alKoroJs,
HAapPKOTHUKOB, KypeHUs);

5) Tpy10BOro BOCIIUTAHHUS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B yqe6HO'HCCHeHOBaT€HBCKOﬁ ACATCIIbHOCTH,
O6H_[€CTBCHHO HOJ'IC3HOI>1, TBOp‘lCCKOﬁ U IPpYIrux BUAaX ACATCIIbHOCTH,

YCTAHOBKM Ha AaKTHBHOC Y4YaCTHC B PCHICHHU MNPAKTHYCCKHUX 3aJau COIMaIbHOMI
HaIIpaBJICHHOCTHU (B paMKax CBOCTO KJIacca, H.IKOJ'H:;I);

HHTEpCCa K IMPAKTUYCCKOMY H3YUCHHUIO npo@eccnﬁ pa3jin4HOro pogaa, B TOM YHCJIC Ha
OCHOBC ITPUMCHCHU MMPEAMCTHBIX 3HAHUU 110 XHUMUH,

YBaKEHHsI K TPYAY, JIOASIM Tpy/a U pe3yabTaTaM TpYyIOBOH e TeNbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHIMBUAYAJIBbHOW TpaeKTOpHUH 0Opa30BaHMUS,
Oyaymieit mpodeccuu U peanu3alud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUU, UHTEPECOB U MOTPEOHOCTEN 001IeCTBa;

6) PKOJIOrHYecKOro BOCIMTAHMA:

IKOJIOTHYECKH IEIeCO00Pa3HOTr0 OTHOIIEHUS K TPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KU3HH Ha 3emiie;

MOHUMAaHHUS TJI00AIBLHOTO XapakTepa 5KOJOTrHYCCKHUX HpO6JIGM, BIIMSAHHUA 5KOHOMMUYCCKUX
IIPOLIECCOB HAa COCTOSIHUE IIPUPOJHON U COLMAIIBHOM CpEIbl;

OCO3HaHus HCO6XOJII/IMOCTI/I HCITIOJIBb30BaHHUA I[OCTI/DKGHI/II\/’I XUMHWH I pCHICHUS BOIIPOCOB
palOHaJIBbHOT'O NPHUPOAO0IIOTIB30BAHN A,

AKTHBHOTO HENPUATHSA JCUCTBUM, NPHUHOCAIIUX BpPEI OKPYXKAIOLIEH MPUPOIHOM cCpene,
YMEHHSI IPOrHO3UPOBAaTh HEOIArONpPUSATHBIE KOJIOTMUYECKUE MOCIEACTBUS MPEIIPUHUMAEMBIX
JNEUCTBUN U MPEAOTBPAIATh UX;

HaJu4Musl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHMYECKOW KYyJIbTYpbI, OIBITA
NEATENBHOCTH  JKOJOTHYECKOM HANpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HWMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UEOJIOTUH XeMOpoOuu;

7) HEHHOCTH HAYYHOI O MO3HAHUS

C(OPMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHON MPAKTHKH,

MOHUMAaHMs CcrenuUK XUMHM KaK HayKd, OCO3HaHHS €€ pojau B (HopMHpOBaAHHUU
paIMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYKarolleM
MHUpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEpPHOCTEU U
pelieHny mpodieM COXpaHEHUsl IPUPOJTHOTO PAaBHOBECHS;

yOex)AEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHU JUISI COBPEMCHHOW LMBHJIM3AIMU: B €&
T'YMaHHCTUYECKON HANpaBIEHHOCTH M BAXXHOW POJIM B CO3JaHUU HOBOW 0a3bl MaTepUAIbLHOU
KYJBTYPBI, PELICHUU TII00aTbHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHS UYECIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, IHUIIEBOM M DKOJIOTMYSCKOM O€30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
00eCIeYeHUN YCIOBHUI YCIECIIHOTO TPy/Ja U SKOJOTHUECKH KOM(POPTHOM KHU3HH KaXKJIOTO YICHA
0O0IIIEeCTBA;

CCTGCTBeHHO'HaquOﬁ paMOTHOCTH: TIOHUMaHHA CYHNIHOCTU  MCTOJAOB  IIO3HAHU,
HCIIOJIb3YEMbBIX B CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTHU HCIIOJIBb30BATh MOJIy4aCMbIC 3HAHUSA 11
aHainu3a U OOBSCHEHUS SBIICHUI OKpyKaromero Mupa v MpoucCxoJsalux B HEM HSMeHeHHﬁ,
YMCHHA OCIAaTh 000CHOBaHHbBIE 3aKJIFOUYCHUS HA OCHOBE HAayYHBIX (I)aKTOB N UMCIOINXCA JaHHBIX
C LCJIBIO MOJYUCHUA JOCTOBCPHBIX BHIBOJOB,

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS JJI pCIICHUA HpO6HCM
B PCAJIBHBIX )KU3HCHHBIX CUTYAllUAX;

HUHTEpPCCAa K NO3HAHUIO U HCCIe10BaTeIbCKOM ACATCIIBHOCTH,



TOTOBHOCTH M CIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHMIO M CamMOOOpa3o0BaHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWM 1O XHMHH B COOTBETCTBHUM C JKH3HCHHBIMHU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOCHHOCTSIM Tpylda B pa3iuuHbIX cdepax npodecCHOHATHHON
JeSTEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOEHHUS Y4eOHOTro Impeamera «XUMHUS» Ha YpPOBHE
cpenHero oOmiero 0opa3oBaHus BKIIOYAIOT:

3HauYuMble i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYUaIOIIUXCS MEXAUCHUTIIMHAPHBIE
(MexTpeIMeTHbIE) 00IIIeHaYyYHbIE TIOHITHSI, OTPaKaIOIINe LET0CTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B MO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (aKT, NPHUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUs, UCCIIEI0BaHUE, HAOIIOIEHUE, N3MEPEHHE, IKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJbHBIE  yueOHble  JecTBHsA  (TTO3HABATEJIbHEIE, KOMMYHHKATHBHEIE,
peryiasTuBHBIC), obecrieunBaronie GopMupoBaHWe (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMABHOM KOMITETEHITH 00yYarOIIuXCs;

CMOCOOHOCTh  OOYYaroImUXCsS ~ WCIOJB30BaTh  OCBOCHHBIE  MEKIUCIHIUIMHAPHEIC,
MHUPOBO33PCHYCCKHE 3HAHWsS W YHHBEpCAJbHbIC Yy4eOHbIC JCHCTBHS B IO3HABATEIBHOW U

COI_[I/IaJ'IbHOI\/'I IPAKTHUKE.

MeTaHpeI[MeTHBIe pE3YyIbTaTbl OTPAXAKT OBJaJACHUC YHHBCPCAJIbHBIMU y‘ie6HBIMI/I
IMO3HaBaTCJIbHbBIMHU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA ﬂCﬁCTBHﬂMH.

OBJIaI[eHI/Ie YHUBEPCAJIbHBIMHU y‘leﬁﬂbIMl/I nmo3HaBaTeJIbHbBIMU IIEfICTBPIHMH:

1) 6a30Bble JJOTHYeCKHUE eCTBHS:

CaMOCTOSTENIbHO  (OPMYJIMPOBAaTh U AKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €
paccMaTpuBaTh;

ONpCACIIITE HCJIN ACATCIBHOCTU, 3aldaBas HapaMETpbl U KPUTCPUHU HUX HJOCTHKCHUA,
COOTHOCHTDL PEC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMHU LCIISAMU



HCII0JIb30BAaTh IIPpU OCBOCHUU 3HAHUH HpI/IéMBI JJOT'MYCCKOIro0 MBbIIJICHUSA — BBIACIATH
XapaKTCPpHbIC IMPU3HAKU MOHATHH U yCTaHaBJIMBATb WX B3aWUMOCBA3b, HWCII0JIb30BaTh
COOTBCTCTBYIOIIUEC IMOHATHA JISA 00BsICHEHUS OTACIBbHBIX (baKTOB u SIBJIeHI/IfI;

BBIGI/IpaTB OCHOBAHHA U KPUTCPUU JJIA KJIaCCI/I(l)I/IKaI_II/II/I BCIICCTB U XUMHUYCCKUX peaKLIPIfI;
YCTaHAaBJIMBATb NPHUYHUHHO-CJICACTBCHHBIC CBA3U MCKAY NU3YYaCMbIMU SIBJICHUSAMU,

CTPOUTh JIOTMUECKHUE pacCyXJeHus (MHIYKTUBHbIE, JAE€AyKTUBHBIEC, [0 aHAJOTUH),
BBISIBJISITh 3aKOHOMEPHOCTU M IPOTUBOPEUUS B PAaCCMATPUBAEMBIX SIBICHUAX, (POPMYIMPOBATH
BBIBO/IbI U 3aKJIIOYECHUS;

MIPUMEHATHh B MpOIECCEe MO3HAHMS, UCIOIb3YeMble B XMMHUHU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeNH, MpeoOpa3oBbIBATH MO/IEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHueckas (¢GopMysia, YpaBHEHME XHMHMUYECKON peakuud — TMpU peHIeHUHd Y4eOHBIX
[TO3HABATENBHBIX M NMPAKTUYECKUX 3a]a4, IPUMEHSATh HA3BAHHBIC MOJCIIBHBIC INPEICTaBICHUS
JUISl BBISIBJICHUS XapAaKTEPHBIX IPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUN.

2) 0a30BbIe HCCJIEA0BATENbCKHE TeHCTBUSI:
BJIAJICTb OCHOBAMM MCTOA0B HAYYHOTO MMO3HAHHWA BCUICCTB U XUMHWYCCKUX peaKHI/Ifl;

dbopmynupoBaTh 1€MW W 3aJa4d  WCCJIEAOBAHMs, WCIOJIB30BAaTh TIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
i GopMUPOBAHUS TUIIOTE3BI MO MIPOBEPKE MPABHUIILHOCTH BHICKA3bIBAEMBIX CYXICHUM;

BIIQJICTh HABBIKAMU CAMOCTOSITEIIHHOTO IUTAHUPOBAHHUS M TIPOBEACHUS YYCHHUYCCKHX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOATh 32 XOJOM IpOIlecca, CaMOCTOSTEILHO
MIPOTHO3UPOBATh €ro pe3yinbTaT, (OPMYJIUPOBaTH OOOOMICHHS W BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIISTh 0OOCHOBAHHBIN OTUET O TPOJICIIaHHON
pabore;

HpI/IO6peTaTB OIIBIT yquH‘ICCKOﬁ HCCHe,I[OBaTeHBCKOﬁ n HpOGKTHOfI JACATCIBbHOCTH,
HPOsABJIATD CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIBHOMY IIOMCKY MCETOAOB PCHICHUSA
IMPAKTUYCCKUX 3ada4, MIPUMCHCHUIO PA3JIMYHBIX MCTOI0B IIO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUCHTHUPOBATBCA B  PaA3JIMYHBIX HCTOYHHKAX I/IH(bOpMaI_II/II/I (Hay‘IHO -IOIYyJIApHad
JaTeparypa XUMHUYCCKOro COACPIKAHUS, CIIPABOYHBIC HOCO6I/IH, pPeCypChI HHTepHeTa),
AHAJIM3UPOBATDH I/IH(i)OpMaI_II/IIO pa3IMdHbIX BHUIAOB H CI)OpM npeaACTaBJICHHA, KPUTHYCCKU
OILICHUBATH €€ JAOCTOBCPHOCTb U HCIPOTUBOPCUUBOCTD;

(dbopMynupoBaTh 3arnpockl W HPUMEHATH pa3IMYHbIE METOJbl INPH TMOUCKE M OTOOpe
nHpopManuu, HeoOX0AUMOI JUIs BBIMOJIHEHUS YUEOHBIX 3a/1a4 ONPEeIEHHOIO THIIA;

HpI/IO6peTaTL OIIBIT HCIIOJB30BaHHA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIX TEXHOJIOTUH U
PA3JIMIHBIX TIOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMy INpejacTaBieHUs] HH(POpMALUU (CXEMBI,
rpaduKy, 1uarpamMMbl, TaOIHUIIbI, PUCYHKU U APYTHe);



HCIIOJIb30BAaTh HAY4YHBIM $3bIK B KayeCTBE CpEACTBA IpU pabdoTe ¢ XUMHYECKOU
uHpOpMalMell: NPUMEHATh MEXKIpeAMETHbIE ((U3UYEeCKUe W MaTeMaTHYeCKHe) 3HAKd U
CHMBOJIBI, POPMYIIBI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIB30BaTh U HpCO6pa30BbIBaTB 3HAKOBO-CHUMBOJIMICCKHUEC CPCACTBA HAITIAAHOCTHU.

OgBjaaaenue YuuB€EpCaJdbHBIMU KOMMYHUKATUBHBIMHA e CTBUSAMM

3a/1aBaTh ~ BOINPOCHI IO  CYHIECTBY  OOCYXJaeMOW TeMbl B  XOJI€ JMajora
W/WIM JTUCKYCCHH, BBICKa3bIBaTh HJEU, (HOPMYITUPOBATH CBOM MPEIOKEHUS OTHOCHUTEIIBHO
BBITIOJTHEHUS TIPE/ITIOKEHHOM 3a]1a4H;

BBICTyrIaTI) C npe3eHTauHeI71 pGSYHLTaTOB HOSH&B&TGJ’IBHOﬁ ACATECIBbHOCTH, HOJ'Iy‘—IeHHI)IX
CaMOCTOATCIBbHO Ui COBMECCTHO Cco CBepCTHI/IKaMI/I HpI/I BBITIOJIHCHUM XUMHWYCCKOI'O
AKCIIEPUMEHTA, TPAKTUYECKOW padOThl 10 HCCISAOBAHUIO CBOMCTB HM3Y4YaeMBIX BEIIECTB,
peam3anuu y4eOHOTO MPOeKTa 51 (bopMyIHpOBaTH BBIBOIBI
M0 pe3yiabTaTaM TMPOBEAEHHBIX HCCIEAOBAHUNA IMYyTEM COTJIACOBaHUSA TMO3WLUA B XOJ€
00CcyX1eHHsI 1 0OMEHAa MHCHHSIMHU.

OBiaeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH 1€ICTBUAMM:

CaMOCTOSITENIBHO TUIAHUPOBATh U OCYILIECTBIISTH CBOIO IO3HABATEIBHYIO JESTEIbHOCTD,
ompezenss e€ LUeMu U 3a/a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeaaraeMblii aJropuT™ ACWCTBUI MPH BHIMIOJHEHUH Y4EOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosnee 3(h(HEeKTUBHBIN CIOCOO MX PEIICHUS C YY4ETOM MOTyYeHHUS] HOBBIX 3HAHUH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYIICCTBJIATD CAMOKOHTPOJIb CBOEM JIEATEILHOCTM Ha OCHOBE caMoOaHajlu3a M|
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC



[IpenmeTHbIe pe3yapTaThl OCBOEHUSI Kypca «OpraHudeckas XMMUsD OTPaXaroT:

c(OPMHUPOBAHHOCTH MIPEJICTABICHUI O XUMHUYECKOW COCTABIISIFOIICH €CTeCTBEHHO-HAYIHON
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBJICHUU TPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS H
KyJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOW MJid penieHus
MPAKTUYECKUX 3a7a4 M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpEAE;

BJIAJICHUE CUCTEMOM XUMHYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJArarouine
MOHATUS (XMMHUYECKHUI JIEMEHT, aTOM, 3JIEKTpPOHHAs 000JI0YKa aToMa, MOJIEKYsla, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATENILHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas (opmyna (pa3BépHyras U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJISIPHBIA OO0BEM, YIJIEPOJAHBIM  CKEJIET,
(yHKIMOHANMBHAS TPYIIA, PaJuKal, W30MEpHUs, U30MEPbI, TOMOJOTUYECKUH pPsJ, TOMOJOTH,
YIJIEBOJOPO/IbI, KUCIOPO M a30TCOAEPKAIINE COCTUHEHUSI, MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS OPraHU4YEeCKUX
BemectB A. M. byrnepoBa, 3akOH COXpaHEHHMs] MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU SI3BIK XUMHH; MHUPOBO33PCHUYCCKHUEC 3HAHMIA, JICKAIIMEC B OCHOBE IMOHMMAaHHA
MNPUYUHHOCTU U CUCTCMHOCTH XUMHUYCCKHUX SIB.]'IGHI/If/i, CbaKTOJ'IOFI/I'-IeCKI/Ie CBCIACHUA O CBOfICTBaX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BaKHEUITUX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JIEATETHHOCTH YeJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKKU MOHSATUH, YCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJB30BaTh COOTBETCTBYIOIME MOHSATHS PH OMKUCAHUM COCTaBa, CTPOCHUS U
MPEBpAIICHUN OPTAHUYECKUX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHHI MCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHMS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOI) (GOpMYST OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKUX pPEaKLUi, U3rOTaBIMBATh MOJEIU MOJIEKYJI OPraHMYEeCKUX BEIECTB
JUIS WJUTIOCTPAIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHI YCTaHABIUBATh MPUHAICKHOCTh U3YYCHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBY W CTPOCHUIO K ONpeAeNEHHOMY KIACCy/TpyIIe COEIUHEHU
(YrneBomopoipl, KUCIOPOA M  a30TCOAEpIKAIlUe COEAUHEHHUS, BBICOKOMOJIEKYISPHBIC
COeIMHEHUS), JaBaTh UM Ha3zBaHusa o cuctemarnyeckoil Homenkiatype (IUPAC), a Ttakxe
MIPUBOJIUTh TPUBUAIBHBIC HA3BaHUS OTAEIHHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIHIIEH,
alleTUJICH, STWICHIJIMKOJb, TIUIEpUH, (PEeHod, (GopMaibIeruj, aleTaibAeruja, MypaBbHHAsS
KHCIIOTA, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTA, CTEapUHOBAs KHUCIOTa, TIIOKO3a, (hpPYyKTO3a,
KpaxMmal, eJUTI0JI03a, TJIUIUH);

C(I)OpMI/IpOBaHHOCTB YMCHHA ONPCACIATH BUJBI XHUMHUYECKOM CBS3U B OpPraHUYCCKUX
COCAMHCHUAX (OI[I/IHapHBIe )41 KpaTHBIe);

C(I)OpMI/IpOBaHHOCTB YMCHHA TIPUMCHATH ITOJIOKCHUSA TCOPUHU CTPOCHHUA OPraHUYCCKHUX
BCIIICCTB A. M. BYTJ'IepOBa JJIA OOBSICHEHHSI 3aBUCUMOCTH CBOICTB BCIICCTB OT HMX COCTaBa U
CTPOCHUA; 3aKOH COXPAaHCHUA MACChI BCUICCTB;

cOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpOCHHE, (UIHUYECKUE U
XUMHUYECKUE CBOMCTBA TUIMYHBIX MIPEICTABUTENICH PA3IMUHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB
(MetaH, STaH, JTWJICH, MPOMWJIECH, aleTwWieH, OyraaueH-1,3, mMerunoOyramueHn-1,3, OeHzon,



METaHOJI, STaHOJ, STUJICHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbIeru, MypaBbuHas U YKCyCHas
KHACJIOTBI, TJIOKO3a, KpaxMal, LEeJUI0NI03a, AMUHOYKCYCHas KHUCIOTa), WIUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJYy HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XMMHMUYECKHX PEaKLUN ¢
WCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

C(OPMHUPOBAHHOCTh yMEHHUS XapaKTePH30BaTh HWCTOYHUKU YIIIEBOJOPOJHOTO CHIPhS
(medTh, MPHUPOHBIN Ta3, Yroyb), CHOCOOBI MX NEPEepadOTKA M TMPAKTHYECKOE NPUMEHEHHUE
IIPOJIYKTOB ME€pepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUI TPOBOIUTH BBIYHMCICHUS [0 XUMHUYECKUM YPaBHEHUSIM
(maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM NPOAYKTAa PEAKIUH 1O H3BECTHBIM
Macce, 00BEMY, KOJINYECTBY OJIHOTO u3 UCXOIHBIX BEIIIECTB
WM TPOJIYKTOB PeaKun);

c(hopMUPOBAHHOCTh YMEHHUH BIAJECTh CUCTEMOW 3HAaHMM 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HCIOJb3YEMbIX B XHMHHU I[pPU U3YYEHUU BEUIECTB W XUMHYECKUX SIBICHHUM
(HaOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJEIUPOBAHNE), MCIOIb30BaTh CHCTEMHBIE
XUMHUYECKUE 3HAHUS ISl TPUHATHS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX
C BEIIECTBAMH U UX IPUMEHEHHUEM;

c(hOopMUPOBAHHOCTh YMEHHUH COOIIOJATh MpaBHUJja MOJIb30BAHUSI XUMUUYECKON TOCYAOU U
abopaTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBUJIa 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJTHEHHIO JTA00PATOPHBIX XMMUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHUHN I[JIAHUPOBATh M BBIMOJHATH XUMHUYECKUNA SKCIIEPUMEHT
(mpeBpalieHusi OpraHuYecKuX BEIIECTB MPU HAarpeBaHUU, MOJYUYEHHE 3TUJICHA M U3YYEHUE €ro
CBOMCTB, KayeCTBEHHbIE pEAKIMU OPraHMYECKUX BEILIECTB, JIeHaTypauus OElKOB MpHU
HarpeBaHUH, [[BETHbIE PEaKUu OEJKOB) B COOTBETCTBUHU C MPABHJIAMU TEXHUKH 0€30MacCHOCTU
npu oOpallleHnu ¢ BellecTBaMH M J1a0opaTOpHBIM 00OpYIOBAaHUEM, MPECTABIATh PE3YIbTATHI
XMUMHUYECKOTO DSKClepuMeHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIMX peaKUUid U
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUIN KPUTHYECKH aHAIM3MPOBATh XMMHUYECKYIO HH(popmaluio,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBa MaccoBOM nHpopmalu, HTEpHET U IPYTHX);

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'II-O,I[8.TB IIpaBujia 9KOJIOTHYCCKU I_ICJ'ICCOO6p83HOFO
IIOBCJACHUA B 6bITy u pr,I[OBOﬁ JACATCIIbHOCTU B LEIAX COXpAaHCHHUA CBOCTO 30POBbA H
OKPY)KaIOHICﬁ HpHpOI{HOﬁ CpCabl, OCO3HABATh OIIACHOCTb BO3H€ﬁCTBHH Ha KUBLIC OPraHU3MbI
OHpe,Z[eJ'IéHHbIX OpPraHn4YCcCKuX BCUICCTB, ITOHHMMAsl CMBICII II0Ka3aTCJIAd HHK, IOsACHATH Ha
IIpuMepax CIIOCOOBI YMCHBUICHUSA U MPCAOTBPALLICHUA UX BPEAHOI'O BO3I[€I>1CTBHH Ha OpraHu3M
YCJIIOBCKA,

JJIA o6yqa}oumxc;1 C OrpaHUYCHHBIMU BO3MOKHOCTSAMU 3J0POBbA: YMCHHUC NPUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IMMO3HAHUS BCIIECTB U XUMUYCCKHUX HBHeHHﬁ;

JUISL CJIETIBIX M CTA00BUAALIMX O0YYaIOUIUXCs: YMEHHUE HCII0JIb30BaTh Pelibe(hHO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaitns nis 3anucn Xumuueckux Gopmyi.

11 KJIACC



[IpenMeTrHbie pe3ynbTaThl OCBOCHHUS Kypca «OOIIass W HEOpraHWYecKas XUMUSD)
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh MPEJACTABICHHUIA: O XHMHYECKOH COCTAaBIAIONIEH €CTECTBEHHO-
HAayyHOM KapTUHBI MHUpPA, POJM XUMHUU B TO3HAHWU SIBJICHUM NpPUpOJbI, B (HOPMUPOBAHUU
MBIIUICHUS! U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM st
pelIeHHs MPaKTUYECKUX 3a7ad M DSKOJOTMYECKM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpPELE;

BJIAJICHUE CUCTEMOM XUMHYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJArarouine
MOHATHSA (XUMUYECKHN DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTEIEHb
OKUCTICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METa/NINYecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKass  peIETKa, THUIIBI XHMHMYECKMX  PEaKLIHi, pacTBOpP,  AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECKAs NUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XMMHUYECKOM  peaklMH, XMMHYECKO€ paBHOBECHE); TEOPHUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON auccouuanuu, nepuoandeckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpaHCHUA MACChbl BCIICCTB, 3aKOH COXPAHCHHUSA W IMPEBpALICHUA SHCPIUH IPH XUMHYCCKUX
peaxuymx), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUHN SI3BIK XUMHUHU, MHPOBO33PCHUCCKUC 3HAHUA,
JeKamurue B OCHOBC IOHUMaHWA HNPUYUHHOCTU W CHCTCMHOCTH XHUMHUUYCCKHUX ﬂBHeHHﬁ,
(bakToNIOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30MaCHOM HCMOIb30BaHUU
BAYKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUECKON IEATEILHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKU MOHATHUN, YCTaHABIMBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIUE MOHSATHS MPH ONHUCAHUU HEOPTaHHMYECKUX
BEIIECTB U MX MPEBPALLICHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUUYECKYI0 CHUMBOJIUKY JUISI COCTAaBJICHMUS
dbopMyn BeIIECTB M YpaBHEHUH XHMHYECKUX pEAKIUN, CHUCTEMaTHYEeCKYl0 HOMEHKJIATypy
(IUPAC) u TpuBHaigbHBIC Ha3BaHUS OTICIIBHBIX HEOPTraHWYECKHX BeEIIeCTB (yrapHbld Tas,
YIJIEKUCHIbIA Ta3, aMMHaK, raméHasi U3BECTh, Herami€Has W3BeCTb, MUThEBas COJa, MUPUT U

Ipyrue);

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OoIpeaACsATb BAJICHTHOCTb U CTCIICHDb OKUCJICHUA XUMHUYCCKUX
QJIECMCHTOB B COCIMHCHHAX PA3JIMYHOI'O COCTaBa, BUI XUMHYECKOM CBSI3U (KOBaJ'IeHTHaSI, HOHHAasd,
MCTAJLNIMYCCKasi, BOI[OpOI[HaH) B COCAMHCHUAX, THIIL KpHCTaHHquCKOﬁ pCI_HéTKI/I KOHKPETHOI'O
BCIICCTBA (aTOMHaH, MOJICKYJISIpHAA, HWOHHAas, MeTaJ’IJ’II/I‘leCKaﬂ), XapakTep Cpcabl B BOAHBIX
PacTBOPAX HCOPTaAaHUICCKUX COG,I[I/IHGHPlﬁ;

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHaBJIUMBAThL MMPUHAMJICIKHOCTb HCOPTAHUYCCKUX BCIICCTB
0 UX COCTaBy K OHpeI[eJ'IéHHOMy Knaccy/rpyrme COCIUHEHUI (HpOCTHe BCIICCTBA — MCTAJIJIBI U
HEMCTAJJIbl, OKCHUbI, OCHOBAaHUWS, KUCJIOTEI, aM(i)OTepHBIC TUAPOKCUIBI, COJ'II/I);

C(OPMHUPOBAHHOCTh ~ YMEHHUH  PACKPBIBaTh CMBICA  MepHOAMYecKoro 3akoHa [Jl.
W. MenzneneeBa U JIEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOUIYI0, OOBSICHUTENBHYIO U
MPOrHOCTUYECKYIO (PYHKIIUH;

C(l)OpMI/IpOBaHHOCTB yMeHHf/'I XapaKTepru30BaTb OJICKTPOHHOC CTPOCHUC aTOMOB
XUMHYECKUX DJIeMEHTOB 14 NnepruoaoB Hepno;u/mecxoﬁ CUCTEMBI XUMHNUYCCKHX 3JICMCHTOB I[



W. MenpeneeBa, HMCHOJb3Ys MOHATHUS «S-, P-, O-3JCKTPOHHBIC OPOUTAIINY, «IHEPreTUUYCCKUE
YPOBHW», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHUYECKUX JJIEMEHTOB U UX
COCMHEHUH M0 IepuojaM M rpynnam llepuoauyeckoil CUCTEMbl XUMUYECKHX 3JIEMEHTOB /.
W. Menneneena;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIINE XUMUICCKUE CBOMCTBA
HEOPraHWYECKUX BEUIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKAATh CYHIECTBOBAHUE I'€HETHUYECKOU
CBSI3M MEXKJY HEOPraHMYECKHMMHU BEUIECTBAMU C IIOMOILIBI) YPAaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIIU;

Cc(OPMHUPOBAHHOCTh yYMEHHS KJIACCH(PUIMPOBATH XUMHUYECKUE PEAKIMH IO Pa3THIHBIM
MpU3HaKaM (YMCIy W COCTaBy pEarupyrolIMX BEIIECTB, TEIUIOBOMY J3(QQeKTy peakuuu,
W3MEHEHHIO CTEIICHEN OKHUCIICHNUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YYaCTHIO KaTalau3aropa);

c(OpPMHUPOBAHHOCTh YMEHHI COCTaBJISTh YPAaBHEHUS PEAKIMI pa3IU4HbIX THIIOB, MOJHBIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu uAyT A0 KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIMH, MOATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB pAa3JIMYHbIX HEOPraHWYECKHWX BEIIECTB, pPACHO3HABATH OINBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPIraHUUECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHU PaCKPBIBATh CYIIHOCTH OKHCIWUTEILHO-BOCCTAHOBHUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIICHHS 3JIEKTPOHHOTO OanaHca ATUX PeaKIItii;

C(OPMHUPOBAHHOCTh YMEHHI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOH PEaKIMH OT
pa3nu4HbIX (DAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3aeicTBus (npuniui Jle [latense);

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ XapaKTepu3oBaTb XUMHUYCCKUE IIPOLCCCHI, JIC)KaIIUE B OCHOBE
IIPOMBIIIJIICHHOI'O  ITOJIYUCHUA CepHOfI KHCJIOThI, aMMMHaAKa, a TaKKC C(bOpMI/IpOBaHHOCTB
HpeI[CTaBJ'ICHI/Iﬁ 00 06H_II/IX HAayY4YHBIX IPUHOUIIAX M ISKOJOTHUYCCKUX np06neMaX XUMHYECKOT'O
IIPOM3BOJICTBA,

C(bOpMI/IpOBaHHOCTI) YMGHI/Iﬁ IMPOBOJUTHL BBIYUCICHUA C HCIIOJIb30BAHUCM IIOHATHA
«MaccoBad A0Jis1 BCHICCTBA B PACTBOPCH, 00BEMHBIX OTHOIIEHHH TIa30B IIpu XUMHUYCCKUX
pCaKluAax, MacCbl BCIICCTBA HUJIU 00BEMa Ta3oB IO HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC
nimn O6’LéMy OJHOI'0 M3 YYAaCTBYHOIIUX B pCaAKIHMU BCHICCTB, TCIJIOBOT'O 3(1)(1)6KT3 p€akuun Ha
OCHOBC 3aKOHOB COXpAaHCHHA MACChI BCIICCTB, ITPCBPAILLICHUA U COXPAHCHUS SHCPIUU,

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'II-O,I[8.TB IIpaBujia I1OJIb30BaAHUS XUMHYECKOU HOCY,I[OI71 n
J'Ia60paTOpHHM 060py,HOBaHI/IeM, a TAKXKC IIpaBUia O6paH_IeHI/IH C B€IICCTBaAM B COOTBCTCTBUU C
HHCTPYKIUSAMMU 110 BBIIIOJIHCHUTO Ha60paTOpHLIX XUMHWYCCKHUX OIIBITOB,

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIaHUPOBATL U BBIIIOJIHATDH XUMHUYECKUMN SKCIICPUMCHT
(paSJ'IO)KCHI/Ie NEepokCcuJia BOAOpOAa B IPUCYTCTBHUU KaTAJIHU3aTOpd, OIPCACICHUC CpPCAbL
PacTBOPOB BCUICCTB € MMOMOHIIBIO YHHUBCPCAJIBHOTO MHAUKATOPA, BJIUAHUC PA3JINYHBIX Q)aKTOpOB
Ha CKOpPOCTb XHMHUYECKOH pcakuun, pCakuunu HOHHOTO O6MCHa, KaUYCCTBCHHBIC PCAKIUN Ha
cyﬂubaT-, Kap6OHaT- U XJIOpHUA-aHHUOHBI, HA KaTUOH aMMOHHs, PCIICHHUC SKCIICPUMCHTAJILHBIX
3aJa4 mo TeMaMm «MeTamie»y U ((HeMeTaJ'IJ'IBI») B COOTBCTCTBHU C TIIpaBUIIAMH TCXHUKH
0e30IMacHOCTH Inpu 06paH_ICHI/II/I C B€IICCTBAMH 1 J]a60paT0pHBIM 060py,[[0BaHI/ICM, IpCACTaBJIATH



pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOPMYIUPOBATH BBIBOBI HA OCHOBE ITHUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATh XUMHUECKYI0 HH(POpPMAIHIO,
[IOJIyYaEMYI0 M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MaccoBOMl KOMMyHMKaluu, VHTepHeT u

JPYTHUX);

c(OpPMUPOBAHHOCTh YMEHHUH COOMIOAaTh MpaBUJIa AKOJIOTUYECKH I1€1€CO00pa3HOro
MOBEJICHUsT B OBITY W TPYIOBOM JAEITEIBHOCTH B IEJSIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpYXaIoIleld MPUPOJHON Cpeibl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBbI
OTpeIeIEHHBIX BEIIECTB, MOHUMAas cMbica nokasarens [1JIK, mosicuaTes Ha mpuMepax crocoObl
YMEHBIIIEHHUS U MIPEJOTBPAILICHUS UX BPEAHOTO BO3/ICUCTBUS Ha OPraHU3M YEJIOBEKa;

JJIA 06yqa101111/1xc;1 C OrpaHU4YC€HHBIMHU BO3MOXHOCTSAMHU 3J0POBbSA: YMCHUC IMPHUMCHIATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAaHUsS BCIIECTB U XUMHWYCCKHUX ﬂBHGHHﬁ;

JUIS CIIETBIX U CIa00BUAALIMX 00y4YaroluXcs: YMEHHUE UCII0JIb30BaTh PEIbe(PHO-TOUEHHYIO
cucteMy o6o3nauenuii JI. bpaitnst ms 3anucu XxuMmudeckux Gopmyi.
TEMATHUHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBanue paszienoB u TeMm KomnuectBo gacos ‘ DJIEKTPOHHBIE
n/m HpOTpaMMBI Bcero|| Kontponbnbie || [TpakTuueckue (mudposrie)
paGoTHI PaGOTEI 00pa3zoBaTeIbHBI
pecypchl

Pa3znen 1. Teoperuueckue 0CHOBBI OPraHUYeCKO XUMHH

1.1 ||[IpeameT opraHUYECKON XUMHH. 3
Teopus cTpoeHHst OpraHU4eCcKUX
coenquuennit A. M. bytineposa

II/IToro o pazjaeny || 3 ||
|Pa3z(e.11 2. YrieBoaopoabl
2.1 |[IpenenbHBIC YTIIEBOIOPOIBI — 2
aJKaHbl
2.2 ||HenpenenbHbIC YIIIEBOIOPOIBI: 6 1
AJIKEHBI, AJIKAJUEHb], aJIKHHBI
‘2.3 HApOMaTI/ItIeCKI/Ie YIJI€BOIOPOIbI || 2 || || H
2.4 ||[IpupoaHBIC UCTOYHUKH 3 1
YIJIEBOJOPOIOB U UX IepepaboTka
‘I/ITOFO 0 pasaeny || 13 ||
‘Pa:{z[e.n 3. Kucaopoacoaep:xamiue Opranu4eckue coeJuHeHUs!
‘3.1 HCHI/IpTLI. Denon || 3 || || H
3.2 ||Anbnerunsl. KapOoHOBBIE KUCIOTHL | 7 1
CrnoxHble 3¢upbl
‘3.3 HaneBoz[LI || 3 || 1 || H
‘I/ITOFO IO pa3aeiny || 13 ||

‘Pasne.n 4. A3oTcoaep:kamye OpraHnyecKue coeInHeHust

‘4.1 HAMI/IHLI. AmuHOKHCIIOTHL. benku || 3 || || H

‘I/ITOFO IO pa3jeiny || 3 ||




Ne || HammeHnoBaHue pa3zesnoB U TeM KousmnuectBo yacos ‘ ONEeKTPOHHBIE
n/n HpOTpaMMBI Beero| Konrponbnsie || [Tpaktudeckue (dposbie)
paGoTHI paGOTHI 00pa3oBaTEIbHBI
pecypcsl
‘Pa3)1e.11 S. BbIcOKOMOJIEKY ISIPHbIE COeIMHEHUSA
‘5.1 HHnaCTMaCCH. Kayuyku. Bonokna || 2 || H H
‘I/ITOFO o pazaeny || 2 ||
OBLIEE KOJIMYECTBO YACOB I10 34 2 2
[MTPOI'PAMME
11 KJIACC
Ne HanmenoBanue pa3nenos u tem | KosmmuecTBo yacos ‘ ONeKTpOHHBIE
n/m HpOTPamMMBI Beero| Kontponshste || Ipaxtuueckue | _(HpOBEHIE)
paGoTHI PaGOTEI 00pazoBaTeNbHbIC
pecypchl

Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU ‘
1.1 |Ctpoenue aromoB. [Tepuomuieckwii 3

3akoH u [lepuoanueckas cucrema

XUMHUYeCcKnX deMeHToB J1. 1.

MenneneeBa
1.2 |Crpoenue BeniectBa. MHOTOOOpasue | 4

BEIECTB
‘1.3 HXI/IMI/I‘IGCKI/IG peaKuuu || 6 || 1 H 1 H ‘
‘I/ITOFO o pazjaeny || 13 || H H ‘
‘Pa?.z[e.ﬂ 2. Heopranmveckasi Xumust ‘
‘2.1 HMeTaJ'IJ'IBI || 6 || H H ‘
‘2.2 HHeMeTaJmH || 9 || 1 H 1 H ‘
2.3 ||CBs3b HEOPraHUYECCKUX H 2

OpraHMYECKUX BEILEeCTB
‘I/ITOFO 0 pazaeny || 17 || H H ‘
‘Pafmen 3. Xumus ¥ JKu3Hb ‘
‘3.1 HXI/IMI/I}I U ’KU3Hb || 4 || H H ‘
‘I/ITOFO 0 pasaeny || 4 || ‘
OBLIEE KOJIMYECTBO YACOB I10 34 2 3

I[TIPOTPAMME
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