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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanumy, TpeOOBaHUN K pe3ylibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENBHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbx B DefepallbHOM  TOCYJapCTBEHHOM
obpazoBarenpHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeaMeTa «XuUMHUs» B 00pa3oBaTelbHbIX Opranuzanusx Poccuiickoi
denepaniy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTeNIbHBbIE MPOrPAMMBI, H
OCHOBHBIX TnONOKeHHW «CTparerum pasBUTHS BoOcOUTaHuA B Poccuiickon
®enepauun Ha nepuon no 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO0/JOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OIMPEIEIICHUIO
oOwielt crpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHs 00Y4aIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanbabie 1osiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
collep KaHMs, pPe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE o0OpazoBaHue, MOJIy4aeMOoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpHIAIONIUM OTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeJIoBEeKa, a TakKe DSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3MI0POBBI0 M TPHUPOAHOU cpene. Peammsyercss XuMu4Yeckoe 0Opa3oBaHUE
oOydJarommxcst Ha YpPOBHE CPEHETo 00Iero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHUS», COJIep)KaHHUEe M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMe 1O XHMHUU € Y4ETOM CHenu(pUKH HAYKH XUMHUU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyrko poJib B
COBPEMEHHOW IUBWIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHNE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS



BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U >KM3HU KaXJaoro ujieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
TII00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHs YEIOBEYECTBA — CBHIPHEBOIA,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM C OOIIMMHU IEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJITOTOBKY
oOy4Jarommxcs, HEOOXOOUMYKD UM JJs  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, IPOJOJLKCHHUS
o0Opa30BaHMsl B pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XUMHS»  [BISIIOTCA  0a30Bble  KypCchl —
«Oprannyeckas xumus» U «OOmasgs M HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWH MO HEOPTraHWYECKOW XMMUU (C BKIIOYEHHWEM 3HaHUM U3 00Iel XuMUN) U
OpraHn4eckon xuMuu. @opMUpOBAHUE JAHHOW CHUCTEMBI 3HAHUM IIPU HU3YUYEHUU
npeaMeTra oOecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pas3ust
BEIIIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUN XUMUH.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHu4ecKas XUMus» cQopMupoBaHa B MpPOTpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYeHHI0 ydyeOHOro marepuajga U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUK HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKON TEOPUM CTPOCHHSI OPraHUYECKUX
COCIMHEHHW, a TakX€ Ha YPOBHE CTEPEOXUMHYECKUX M  3BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4eckO XMMHUU IOJIyYarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATILHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKIuu.

[lon HOBBIM yrjaoMm 3peHusi B npeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTHMYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMUSD» OOYyYaroIMMCSl TMPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE



NEPUOJINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTUYECKUX MO3ULUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o01mIaroIIe 10 0OBACHSIONMIEH 1 TPOTHOZUPYIOLICH.

Envnas cucreMa 3HaHMI O Ba)KHEWIIMX BEIIECTBAX, X COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTaMHU COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT NOHHMMAHHUIO B3aUMOCBS3M XUMHH C
JpYTMMHM HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBaXKEHHS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIMIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUIeHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEN0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XWUMHsSD» ~ JAHHOTO  YPOBHS ~ M3YYEHHMS OPUEHTHUPOBAHO  Ha
(dopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTo U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, TO03HABAEMOCTb MPHUPOJHBIX SBJICHUNW MYTEM OSKCHEPUMEHTA H
pEelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (haKTaMHM U  TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemieHus 3aad  BOCHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4JaronmMxcss NPUHATHIE MNPOrpaMMON IO XUMHUU TMOJXOJbl K OIpPEACIICHUIO
COJEpKaHUS M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (hopMHupoBaHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBUH, HMEIONMX 0a30Boe 3HAYEHHE I
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, IOUCKa, aHalu3a u
00paboTku MHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIECH Ba)XXHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiero oopa3oBaHusi, P ONPEICICHUN
COJEPKATENIBHON XapaKTEpUCTUKU LeJIeld H3y4eHHUs IpeAMETa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAayKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C



METOJUYECKOW TOYKHU 3PEHUS] TaKOW MOJXOJ K OINpENeJCHHUIO ILeNiel H3ydeHUs
IpeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHs TIABHBIMHU LIETSIMH W3YYEHHUS TpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBJISIFOLIEH €CTECTBEHHO-HAy4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHUE SI3bIKa HAYKH, YCBOEHHE M IMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOOUMBIX [UIsl HPUOOpEeTEeHUs
YMEHHA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOM U MOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro OOpaIleHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, copepikaTenbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpeaHero oomiero odpazoBanusi. CeroaHs B
OpernojaBaHUM XUMUM B OoJbllleld CTENeHH OTAAETCS  MpEeArnovYTeHue
IPAKTUUECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OPHUEHTHPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BJIAJCIOIIEro He
HAaOOpOM 3HaHWH, a (YHKIMOHATBFHOW TPAaMOTHOCTHIO, TO €CTh CIIOCOOAMHU U
YMEHMSIMH aKTUBHOTO IMOJIyYE€HHUS 3HAHUI U MPUMEHEHMs] UX B pPealIbHOM KU3HU
JUISL pEeIIeHUs] TPAKTUUECKUX 3aj1au.

B cBs3u ¢ 3TUM mpu HW3YYCHHH TMpeaMeTa «XUMHS» TOMHHHPYOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 33291, KaK:

amanraiusi 00yJaromMxcsi K YCIOBUSM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlHMsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHue 'y OOy4yaroUMXcs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), UMEIONINX YHHUBEPCaJbHOE 3HAUEHUE I Pa3jIMYHbIX BHIOB
JESTENIbHOCTH: PELIeHUs Mpo0iieM, MOUCKa, aHaau3a U o0paboTku uHpopManuy,
HEOOXOIUMBIX Ui TNPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAET
BaXHOE MECTO B I[IO3HAaHWU XHMMHMM, a TaKXKe JJs OLEHKH C [O3ULUN



HKOJIOTMYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKUX
MPOIIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00yUaroIMXCs: CIOCOOHOCTU CAMOCTOSITEILHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU OTPEOHOCTSIMU, UCIIOJIb30BATh
COBpPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COICP KAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOIIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TPOBEJIECHUU XUMHUYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss yOEeXIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJeM
PaIlMOHANBHOTO MPUPOJIONIOJIB30BAHUS, TTOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOIO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOILIEHHUS K TPUPOJE U CBOEMY 3I0pPOBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM mnaHe cpemHero oOImiero oOpa3oBaHUsA MpeaMeT «XUMUS»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpPeIMETHOU 001acTu «ECTEeCTBEHHO-HAyUHbIE
IPEIMETBD).

OO611ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYCHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopazoBaHus, coctaBiseT 68 yacoB: B 10 kimacce — 68 yacoB (2
gaca B Hezelnto), B 11 kimacce — 68 yacoB (2 gaca B HEJEIO).



COJAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE NoJI0keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XUMHYECKas CBSA3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(pUKaMKM OopraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3naMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NMPEBPALLIECHUIO OPTaHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MeraH W d3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBa
(peakuuy 3aMellleHUss M TOPEHHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTWIEH U NPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCJIEHUS U
NOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmnOytamuen-1,3: cTpoeHue, BakHEWIINeE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUiIeH
— TpPOCTEHIIMNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MYECKHUE U
XMMHUYECKHE CBOWMCTBA (peakUuy TUAPUPOBAHUS, raJlOreHUpPOBaHMs, THIpATaLly,
TOPEHMUSI), IOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, pU3NYECKUE U XMMHMUYECKHUE CBOICTBa
(peakiuu raJoreHMpOBaHHUs U HUTPOBAHUSA), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBS3b MEXIy YIJIEBOAOPOAAMH, MPUHAAICKAIUMU K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl mepepadoTKu HEPTH:
MEPEeroHKa, KPEeKUHT (TEPMUYECKUU, KaTaUTUYECKUW), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIH
yroJib U MPOAYKTHI €Tr0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJJIEKIIUH
«Hedptp» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOTeHONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpUMEHeHHe. BoaopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MeTaHOa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OJTWIECHIJUKOIb W  TIIMLEPUH: CTPOECHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMM, KaueCTBEHHas peaklUus Ha MHOIOAaTOMHbIE CIMPTHI). [leiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U STUICHTITUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue GpeHomna.

Anpperunpl U kemouvl. DoOpMaNbIErwj, aleTaIbIErHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (prU3HuecKue M XMMHUYECKHEe CBOICTBa (CBOMCTBA,
o0miue JuIsl Kjiacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAas KUCIOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCHOT. [‘maponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.



VYrneBoasl: cocTaB, kiaccu(ukamus ~— yrieBoloB  (MOHO-, JH- U
nosucaxapuabl). [roko3a — mpocTelmii MOHOCaxapHi: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucnenne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TIJIIOKO3bl), HAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. Potocunres3. OpykTo3a Kak U30Mep IITFOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie moauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NYecCKue W XUMHUYECKHE CBOMCTBAa Kpaxmaya (THIpOJu3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
IPOBEICHNUE, HAOJIOJCHUE WU ONHMCAHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKLUMH 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WJIM TPOYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOoTepHble oprannyeckue coeanHenus. dusznueckue
U XMMHYECKHE CBOMCTBAa aMHMHOKHCIOT (Ha mpumMepe IiuiuHa). buonoruueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

OKCNEpUMEHTAIBHBIE METOAbl M3YYEHMS] BEIIECTB M HUX IPEBPAILECHHIA:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALMOHHBIX OMBITOB: J€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIUMEPU3ALNU, CPEAHSS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
IIOJINMEPU3ALUS U MIOJTUKOHEH AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanust MEXIpPEIMETHBIX CBSA3EH IPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBIISIETCA 4Y€pe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HaOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETTUPOBAHHUE.

dusnka: MaTtepus, DHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIEeCTBa, (PU3MUECKUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBbIE BelleCcTBA (OE€NKH, YIJIEBOJbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbIE, TOIUIMBO,
pECYpCHI.

TexHonorusa: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUI 31IeMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUe YpOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XUMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b nMepuoanyeckoro 3akoHa u Ileproanyueckoil CHCTEMBI
xuMmuyeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEpUOaM.
3Ha4YeHUe MePUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTaimdyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKkUuenTopHslii). BomopogHas cBsA3b. BaneHTHOCTb. OJEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJIPHOTO HM  HEMOJICKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[loHATHE O OUCHEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4ECKUX COCIUHEHHNN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEMIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccudukamuss  XMMHUYECKHMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTOpbl, BIHAKOIIME HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U ciaadbie 251eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCU 1A
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKIUMh HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaAKIUm».

PacuétHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HMCIIOIb30BAHUEM IOHSATHUSI «MACCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxxkenue HemetaiuioB B Ilepuoamueckor  cucreme
xuMHueckux sjeMeHToB J[. M. MennaeneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOUHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. Ilonoxenne meramnoB B [leproanuecko cucreMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. OOmue guiznueckue cBoiicTBa MeTaioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSYKEHU METAIIIOB.

XWUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl monmyueHus: MeTawioB. [IpuMeHeHHe METaIOB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIEHWEe W OIHMCAaHHWE JIEMOHCTPAIUOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE TUIIPOKCHIA ATIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YEH, KAUECTBEHHBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérnbie 3agaun.

PacuéTtel mMacchl BemiecTBa WiM O0OBbEMA ra3oB IO M3BECTHOMY KOJIWYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJHO
U3 BEILIECTB UMEET PUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U THUILEeBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEaKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl sl 3JEKTPOHUKH, HAHOMAaTEpHUalbl, OPTaHUYECKUE W MUHEPAJIbHbIC
yI0OpeHus.

XUMHST W 30pOBbE YEJIOBEKA: IMpaBUJIa HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B OBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3€H TpU  HM3ydyeHUH oOOmend u
HEOpraHu4yeckor XxumMuu B 11 Kjacce ocylIecTBISIETCS YEpe3 MCIONIb30BAHUE KaK
OOlIMX ECTECTBEHHO-HAYYHBIX TOHSATHH, Tak M TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4YHBIH (DakT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(PUKAIMS, TEPUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, IHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaBl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
peCypCBHlI.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENBHBIX MATEPUATIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAsS
MPOMBIIICHHOCTh,  (hapMalrieBTUUECKass  MPOMBIILICHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOyYarONIMMHUCS TPOTPAMM CpPEIHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
00pa3oBaHus SIBJSIETCA CUCTEMHO-AEATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHSI» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CJICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TIpakAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIPECIICHUIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMILIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCSI B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHS» JOCTUTaroTCs B
CANHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOro TPaKJAHCKOrO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMd W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTH
00yJaroIuXcsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[I03HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
0Oy4YaromuXcsl MO peaanu3ali IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS] O COLMAJIBHBIX HOpPMax M MpaBUiaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN Yy4E€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCIEIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K IPOIIECCY TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHUS TOIO, YTO JOCTH)KCHMS HAayKH €CThb pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  SKCIIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHON OTE€YEeCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYal[MH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMoieHus TpaBwil 0e30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl UEHHOCTH TPaBWJI HMHIUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
JESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPyrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/1ady
COLIMAJIbHON HAaNpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOGECcCHuil pa3IMdHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIEC, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUSl TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUSA JOCTHKEHUW XUMHH  JUIS
pelIeHus. BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAKOIIEH
MPUPOIHON Cpelie, YMEHHS MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEITBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ polu B
GbOopMHUpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiIeHusT 00 OKpYKaloIeM MHpE KaK O €IMHCTBE MPHUPOABI M YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTA M BAXXHOW pOJIM B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, JHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIIEUEHUU YCIOBHI
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHON KHU3HU KaXKIOTO WICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W HWMECIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKON e TEIIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU NMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pazinyHbIX chepax npodhecCHOHATLHON
NEeATeTLHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro 00111ero 00pa30oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) O0IIeHayYHbIC MOHATHS, OTPaXKaIoIINe
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOIIOIeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPyTHe);

yHUBEpCaIbHbIC Y4eOHbIC NeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISTUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (yHKUHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00y4YarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAIbHBIE y4eOHBIE
JICCTBYS B O3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MertanpeaMeTHble Ppe3yibTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JAeicTBUSI:

CaMOCTOSITeIbHO  (OPMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIP30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIS1 OOBSICHEHUS OTICIBHBIX ()aKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUSA H KPUTEpUH [UIS KIAacCU(DHUKAIMKM BEIIECTB W
XUMHYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opMylia, ypaBHEHHUE XHUMHUYECKOU
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKLunii;

dbopMyIMpOBAThH MEJU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBObI OTHOCUTEIILHO TOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISITE CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEIICHUsI TMPAKTUYECKUX 3a]ay, MPUMEHCHHUIO Pa3IUYHBIX
METOJI0OB TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPaBOYHBIE IOCOOUS,
pecypcebl HTepHeTa), aHanmM3UpoBaTh MHPOPMALMIO PA3IUYHBIX BUIOB U (HOpM
MpEACTaBIICHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTS;



dbopMynupoBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIHOJIB30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KadecTBE CpeACTBAa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((du3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OsgiajieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH A€l CTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKJaeMOW TEMBbI B XOJ€ JUaJIora W/Win
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON ESTEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poekTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHMA MYTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00CYK/ICHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOI IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh TNpe/jlaraéMblii aJroput™M JAEUCTBUU MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJNyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH HAa OCHOBE CaMOaHan3a
¥ CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUU B TIO3HAHWUU SBJICHHUU



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHSI MPAKTUYECKUX 33124
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJSpHas
macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
panuKai, U30MepUsi, U30MEpbl, TOMOJIOTUYECKUN PAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOACpXKalMe COCIUHEHUs,, MOHOMEpP, IIOJIUMEP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXaluye B OCHOBE NOHUMAHMS NPUYMHHOCTH M CHCTEMHOCTH XUMWYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€30MacCHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JAEATEIBHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE MPU3HAKU TOHITHM,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA INPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U MPEBPALLCHUN OPTaHUYECKUX COCTUHEHU;

C(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHYECKYIO CUMBOJIUKY JUJIS
COCTaBJICHUS] MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
bopMyll  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTABJIMBAaTh MOJIEIN MOJIEKYJl OPTaHUYECKHX BELIECTB I WLUIIOCTPALUU KX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHaBIUBATh MPHUHA]JICKHOCTh HM3YyUEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne CoequHEHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoii Homenknarype (IUPAC), a Takke NpUBOIUTH TpUBHUAIbHBIC
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alEeTUJIEH,
ATWJICHTJIMKOJIb, TIULEPUH, (EeHON, (popManblaerus, aueTanbIerui, MypaBbUHas
KHUCJIOTA, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
dpyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENCH pPa3IUYHbIX
KJIACCOB OPraHMYECKHUX BEIECTB (METaH, ATaH, ATUJICH, MPOIWIICH, AalCTHUIICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTalbJeruj, MypaBbUHasi U YKCYCHas KHUCIOTBI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIHil ¢
MCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HE(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE IPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHCTEMOW 3HAaHMM 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUM (HaOJIt0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/IOl U JTa0OpaTOPHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIICHUS C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYCCKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3YYEHHE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIMHU OPraHUYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWM, I[BETHHIE pPEaKIMu OEJIKOB) B
COOTBETCTBHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHEM, TWPEACTABISATh PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucH YPAaBHEHHM COOTBETCTBYIOIIMX
peakuuii 1 HOpMyIUPOBATH BEIBOJIBI HA OCHOBE ATHUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
I1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOH MESITEIBHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPY>KAIOILIEH MPUPOTHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTaHWU3MBI OMPEIEIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/AX ITO3HAHUS BEIIECTB U
XUMHYCECKUX SIBICHUA;

JUIS CIICTIBIX H  CJIA0OBHIANMX OOYyYaloOUIMXCsA: YMEHHE WCIIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHuvecKas
XAMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpPa, POJH XHMHUH B TO3HAHUHU SIBJICHHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IMPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATalOINE TOHATHA (XMMHYECKUM 3JIEMEHT, aToM, M30TomN, s-, p-, d-
AIIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAS JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMaCHOM HCIIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTepHbIE MPU3HAKH TOHSITHIA,
YCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHUU HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
coCcTaBlI€HUs (OpMyJ BEUIECTB M  YPaBHEHHMM XUMHUYECKUX  pEaKLUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c()OpMUPOBAHHOCTh YMEHUN ONPENENSATh BAJIEHTHOCTh U CTENIEHb OKUCIIECHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAS) B COEAUHEHUSAX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEllecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMUECKas), XapaKTep Cpelbl B BOJHBIX pacTBOPax HEOPTraHMYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh PUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPHIBATh CMBICI MEPUOIUYECKOr0 3aKoHa [l
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOINLYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux snemeHToB JI. M. MeHneneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «9HEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEIMHEHUN
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'E€HETHUYECKOW CBSI3U MEXIYy HEOpraHU4YeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTaBYy pPEarupyroliux BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEW OKHCIEHUS 3JIEMEHTOB, 00paTUMOCTH
pEeaKlH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIHMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBAs
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMsS 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIUi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTEep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuHiun Jle [latense);

c()OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO IPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM 00bEMY OJHOTIO M3 YYaCTBYIOLIUMX B pEaKIUU
BELIECTB, TEIJIOBOrO 3¢ (deKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCyJIO W JabopaTOpHBIM OOOpYJOBaHWEM, a TakKe MpaBuia OOpaiieHus ¢
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3joKEeHHEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
ONpENENEHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO YHUBEPCAIBHOTO
WHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKUHil U (HOpMYIUPOBAaTh BBHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKalu, MaTepHeT u Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIBHOCTH B IIEIISAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPY>KAIOILIEH MPUPOTHON Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokazarens [IJIK, mosicHAT, Ha TpuMepax CHocOObl YMEHBIICHUS |
MPEIOTBPAIICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHNU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENBIX M CHa0OBHIAIIMX OOYYalOIIUMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3yUeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

[IpenmeTt opranuueckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus cTpoeHUst OpraHUYECKUX

coenunenuii A. M. byrnepoga, eé
OCHOBHBIE ITOJIOKEHUS

XI/IMI/I‘IGCK&S[ CBs3b B OpFaHI/ILIeCKI/IX
coequHeHUsX. MexaHn3Mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3eH

[IpencraBienue o ki1accuPpuKaun
opranuueckux BemiectB. Homenkiarypa
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTHUYECKHUU P

I/I3OMCpI/IH AJIKaHOB.

Meran u 3TaH — OpocTeuIIre
MPEICTaBUTENN ATKAHOB

dusnueckre U XUMUYECKHUE CBOMCTBA

ankaHoB. HaxoxeHue ankaHoB B IPUPO/IE.

CriocoOsl MoTydeHus: ¥ IpUMEHEHUe




aJIKaHOB

10

11

12

[uxnoankansl: odmas Gopmyna,

HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS 1 XUMHUYECKHUX CBOMCTB, CITIOCOOBI
MOJTY4EHUS U TIPUMEHEHUE

Pemenue pacu€THbBIX 33124 HA
ornpeeNeHue MOJICKYIIpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B €ro
COCTaB.

0000I11IeHNE U CHCTEMAaTHU3alMs 3HAHUIH I10
TeMe "AKaHb!"

AJKeHBI: COCTaB U CTPOEHUE, CBOMCTBA.
CrniocoObl osTyyeHHst 1 IpUMEHEHNE
AJIKEHOB.

13

OTUieH U NPONUJIeH — IpocTeiine
MIPEACTABUTENM AIKEHOB

14

15

dusnyecKkre 1 XUMUYECKHUE CBOWCTBA
ankeHoB. [IpaBuino MapkoBHHMKOBA.

[TpakTuyeckas padora Ne 1. «ITomyuenue
STWIEHA U U3yYEHHUE €O CBONCTBY

16

Pemrenne pacu€THbIX 3a1a4 Ha
OIIpeJIEJIEHUE MOJIEKYIIIPHON (OPMYJIBI
OpPraHUYECKOro BEIECTBA 110 IIPOJLyKTaM
Cropanus

17

Aunkanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. [lomydyenue
CUHTETHYECKOTO KayuyKa 1 pe3UHbI




18

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JUECHOB.

19

20

21

22

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MIPOCTEUIINN NIPEICTaBUTENb AIKUHOB

XUMHUUYeCKre CBOMCTBA aIKUHOB.

KauecTBeHHBIE peakIiy Ha TPOHHYIO
cBs13b. CTIIOCOOBI MOTYYCHHS M IPUMCHCHHE
AJIKMHOB.

Brraucnenus 1o YpaBHCHUIO XHUMHYCSCKOHN
peaKkuuu 1npu yCJIoBHUH, UYTO OAHO U3
pearupyromux BEIECTB JaHO B H30BITKE.

Apensl: 6eH301 U TOIyoJ. TOKCUYHOCTb
apeHOB
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CriocoObl MosTydeHus: ¥ IpUMEHEHUe
apeHoB

XUMHUECKUE CBOICTBA apEeHOB: PEAKIIUU
3aMeIlIeHUs, peaKkIMM IPUCOETMHEHNS,
OKHCJIEHHE TOMOJIOTOB O€H301a

OcoO6eHHOCTH XUMHUYECKUX CBOMCTB
CTHpOJIa

26

I'eneTnveckas CBsI3b yTiI€BOJOPOIOB,
MPUHAICKANUX K PA3TMIHBIM KJIaccaM

27

[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:
MPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, HeTh U IPOJIYKTHI €€ repepaboTKu

28

IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIOB:
MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC




rasbl, He)Th ¥ MIPOAYKTHI €€ epepaboTKu
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KaMeHHBII yroyib 1 IpOIYyKThI €T0
nepepadboTKu
Pemenne pacueTHbIX 3a7a4 Ha

OIIPECACIICHUE NOJIM BBIXOO4a ITPOAYKTa
p€akuu OT TCOPETHYCCKHU BO3ZMOXKHOT'O

31

Pacuérel Mo ypaBHEHUSIM XUMHUYECKUX
peaknuii. CucteMartusanus u 0000IIeHne
3HAaHWUHU 10 TEME.
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Kontponbnas paboTa mo pazaeny
«YTII€BOIOPOABD)

[IpenenpHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHo1. BoopoHas cBs3b.
CriocoObl MosTyueHus: ¥ IpUMEHEHUe
OJTHOATOMHBIX CITUPTOB

XHMHUYECKHE CBOMCTBA MpEaACIIbHBIX
OAHOATOMHBIX CIIMPTOB.
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[IpocTeie 3¢upbl: HOMEHKIIaTypa U
M30MepHsl, 0COOEHHOCTH (PUZNYECKUX U
XUMHUYECKUX CBOMCTB
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MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U
TITUTEPUH

@deHoJI: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE
O60061meHne matepuana o reme "CroupTol
u deHobr"

39

Anpaerunpl: GopMabaeTuI 1
areTanbaerug. AneTon
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AnbIerupl ¥ KETOHBI: (U3NYECKHe
CBOMCTBA; peaKkuu

IIPUCOCIUHEHM, PEAKIIUN OKUCIICHUA U
KauyeCTBEHHBIEC PEaKLIMU AlIbETUI0B U
KETOHOB

OnHOOCHOBHBIE TIPEIeNbHBIC KapOOHOBBIE
KHCJIOTHI: MypaBbUHAs U YKCYCHAs
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XHWMHYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

Oco6eHHOCTH CBOMCTB MypaBbUHON
KHUCIO0THl. MHOroo6pa3ue kapOOHOBBIX
KHUCIIOT

ITpakTrnueckas pabora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KHCIIOTBI»
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CTeapI/IHOBafl " OJICMHOBAas KHUCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT
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Mpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE

CrnoxHble 3(pUpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX

3¢upoB

48

Kupsr: runponns, npuMeHEHHE,
OuosIornvecKas poJib KHUPOB

49

Pemenue pacu€THBIX 3a71a4: 10 ypaBHEHHUIO
XUMHUYECKON PEAKIIMH, Ha ONPEIEIICHHUE
MOJIEKYJISIPHOM (pOPMYJIBI OpraHUYECKOTr 0
BEILIECTBA
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KonTponpHas pabora mo pazueny
«Kucnopojcoaepxaiiye opraHudecKue
COCTUHECHUS
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VYTaeBobsl: COCTaB, KiIaccuuKanus.
Bakneiine npeacraBuTeNu: TII0K03a,
¢bpyxTO3a, caxaposa
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Monocaxapubl: GU3HNUECKUE CBOMCTBA U
HaxoKJeHue B npupoje. Illpumenenune
IJII0KO3bI, €€ 3HaUCHUE B
KN3HCACATCIIBHOCTU opraHmMa

HI/ICEIXapI/II[HZ caxapo3a, MajibTO3a U
nakrto3a. Haxoxaenue B npupoac u
IMPUMCEHCHUC ArCaxapruaoB

KanMaJ'I " OCJJIK0JIO3a KaK ITPUPOJHBIC
MOJIMMEPBI
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CucreMarusanus u 0000IIeHNE 3HAHUHT 110
pazneny
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KontponsHas pabota no pasaeny
«Kucnopoaconepxaiire opraHuuecKme
COETUHEHUS»

AMUWHBI: METHJIAMWH M aHUJIUH

58

XUMUYecKHe CBOWCTBA anu(PaTHIECKUX
aMUHOB

59

Annnmi: CTPOCHUC aHUJIMHA, 0COOEHHOCTHU
XHMHYSCKHX CBONCTB aHUIIMHA

60

AMUHOKHCTIOTHI KaK aM(pOTepHBIC
OpPraHUYECKUE COCTUHEHHUS, UX
ouosiornyeckoe 3HaueHue. [lentuast




XHUMHUYECKHE CBONCTBA aMHUHOKHUCIIOT, UX

61 ouogoruyeckoe 3HaueHue. CUHTE3 U 1
THUAPOITU3 TICNITHIOB

2 benku xak npupoaHsie |
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS

63 XuMHYecKre CBOMCTBA OEJIKOB 1
A3oTcoaeprkalue reTepouuKINYECKUe

64 coenuHeHus. HykiienHOBbIE KHCIIOTHI: 1
COCTaB, CTPOCHHUE M OMOJIOTHYECKAS POJIb

65 OCHOBHBIE OHSATHS XUMHUU |
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIE METOIBI CHHTE3a

66 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
[TnacTmaccel, kKaydyKku, BOJIOKHA

67 [TonsiTHe 006 UCKYCCTBEHHBIX BOJIOKHAX 1
O06o001IeHe 1 CUCTEMaTH3 A

68 M3y4EHHOTO MaTepHasa 1o TeMe 1
"BbICOKOMOEKYISIpHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO HACOB I10 63

[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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