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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsixenue IlpaBurensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThiO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHsS», COJIEpkKAaHUE M TMOCTPOEHUE KOTOPOTO OIPEAENIEHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME IEJIOCTHOIO MPEJICTABICHUs 00 OKpYKAIOIIEM MHUpE KaK O €AUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHS cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJIaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
00pa30BaHus B pa3JINYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOMW XUMUHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIei 10 0ObACHAIONMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 ximaccoB
AIIEMEHTaMH COJEPKAHMS, HMEIOIIMMHU KYJbTYpPOJOTHMYECKUA W TPHUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JIpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aJau. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢dunocockux uAeH, TaKMX KaK: MaTepUalbHOE €IMHCTBO HEOPraHUYECKOTO W
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTUYECKHUX MpoOieM, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
CONlEp)KaHUsI M TMOCTPOEHUS TpeAMeTa MpeAyCMaTpUuBalOT (QOpMUpPOBAHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENIbCKON AEATENBbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LIEJIEW W3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMAMMBIX I MPHOOpETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUU U CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B MPOrpamMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIHbHOM OpraHu3alliy, BIAJCIONIEro HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HaUEHUE MPUOOPETAIOT TAKKE 1IETU U 33]]a4H, KaK:

amanTaius o0yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HCHHBIX CUTYAIUSX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX Ui TPUOOPETEHHs OIbITa AEATEIBbHOCTH, KOTOpas 3aHMMAaeT
BOXHOE MECTO B TO3HAHWM XUMHUU, a TakKXKe MJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHUU JJIsl TIOMCKAa W aHaliu3a yuyeOHOU u
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU W TPOBEIECHUU XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM miaHe cpenHero oOmiero oOpa30BaHUS MPEAMET « XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obnacTi «EcrecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUsS OPraHHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKauu opraHuyeckux BemniecTB. HoMeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE TNPEICTABUTENN aJIKEHOB: (U3MUECKUE M XUMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuusi noiaumepuszanuu). [lonmydeHne CHHTETUYECKOIrO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (pEakUUu THAPUPOBAHUS, rajlOreHUPOBaHMs, THIpATALUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoJopoaHble CBSI3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl peakiMsi Ha MHOroaTOMHbIe cnupThbl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nyeckue U XUMHYECKHE CBOMCTBA (pEeakIUU OKHMCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Juisl Kj1acca KUCIOT, Peakiysl 3Tepu(pHUKalnm), MOJTy4eHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloHbIX 3¢upoB. Kupsl. ['naponus xxupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3sl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIHUPTOB, KAaYE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKOM PabOThI: CBOMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB HIIM MPOAYKTOB PEAKIIUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeAuHeHus. l[lepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYypalus OCIKOB IpH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJCKYISPHBIX COCAUHEHUH —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPHU M3YYEHUU OPTaHMYECKON XMMHH B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTeCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHUE, HAYYHBIW (aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUNA YPOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOpHbIE MOPO/BI, TOJE3HbIE UCKOMAEMbIE, TOIIUBO,
peCypchl.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX TEPHOIOB. INEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX OJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KOoBaJIeHTHasi HEMOJsIpHAas W TMOJSpHAsl, UOHHAs, MeTajinyeckas). MexaHUu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxknatypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHECHUA W IPEBPALLICHUS SHEPTUH ITPU XUMHYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U clialdblie 31eKkTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabauin «lleproguyeckas cuctemMa XUMHYeCKux 3jeMmeHToB [[. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEAKIMH HMOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnos B llepuonnueckon cucremMe XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIUX METAJLUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», O0Opa3lloB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétel maccel BemiecTBa WiM O00OBbEMA ra3oB IO W3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCreUeHHHM 3KOJIOTUYECKOM, PHEPreTUUeCKON W MUIIECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BEIIECTB M MATEpUAJIOB: BaXKHEUIHWE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO KCIONIb30BAHUS MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECINPOBAHUE, UBMEPEHUE, SIBIICHHE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XNMHNHA
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUSA
OoOy4arolMMUCsl MPOTPaMM  CPEIHEro oOmero o0pa3oBaHusA  (JIMYHOCTHBIM,
METanpeAMETHBIM M TNpeAMETHbIM). HayuHo-meroanueckoil  OCHOBOW  AJis
pa3pabOTKU IJIAHUPYEMBIX pE3YyJbTATOB OCBOEHUS MPOTrpaMM CpPEJHEro OOILEro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBETCTBMM € CHCTEMHO-AEATENBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS IHpeaMeTa «XUMUS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABIISAIOLINUE!

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaxAaHCKOW HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJINYME MOTUBALUU K O0yUYEHUIO;

LICJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarIIMXCS PYKOBOJICTBOBaThCA B CBOEH
NEeSATENBbHOCTH II€HHOCTHO-CMBICIIOBBIMU ~YCTAHOBKAMH, MPUCYLIUMHU II€JIOCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIMYUE IMPaBOCO3HAHUS HKOJIOTUYECKOM KyJNbTYpbl M CIHOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€IMHCTBE Yy4eOHOW W BOCHHUTATEIbHOW JESATEIbBHOCTM B COOTBETCTBHU C
I'YMaHHCTHYECKUMH, COLMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU H
ujearaMu POCCUIICKOT0 rpaskJaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIIECTBE HOPMAMHU
M TpaBWIaMU TOBEJCHMS, CHOCOOCTBYIOUIMMHU MpOLEccCaM  CaMOIO3HAHMS,
CaMOpPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMUHOCTH 00 y4arOITUXCS.

JIM4HOCTHBIE  PE3yJIbTaThl  OCBOEHUS MpeaMeTa «XUMUS»  OTPaXKaroT
c(OPMUPOBAHHOCTH OIBITA IMO3HABATEIbHOW U NPAKTHUECKON JAESTENbHOCTU
oOydJaronuxcsi Mo peajn3aluy NPUHATHIX B OOILECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaaIaHCKOro BOCIMTAHUSA:

OCO3HaHUsl O0YYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB M OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY M IPABOIOPAJIKY;

IPEACTABICHUS O COLMAJIbHBIX HOpPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEILHOCTH MPHU CO3JAHUU yUeOHBIX
MPOEKTOB, PEIICHUHN YUYE€OHBIX U MO3HABATENIBHBIX 3a7]a4, BHIIIOJIHEHUU XUMHUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TMPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IMYHbIX BUAOB YUEOHOU A TEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA .

IIECHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAy4YHOMY HAacCJEAUIO
OTE€YECTBEHHON XUMUM;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJIACTH TEOPUU U MPAKTUUYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JOCTHKEHUS HAYKHU €CTh pEe3yJIbTaT
JUIMTEIBHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPy/a YUYEHBIX U IPAKTUKOB;

MHTEpEca U MO3HABATENIbHBIX MOTUBOB B MOJIYYEHUU U MOCIEAYIOIIEM aHAJIU3E
uH(}OpMAaIUHU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlMH, CBS3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE pPEILICHUS, OPUEHTUPYSICh Ha MOpaJIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILIEHUBAaTh CBOE MOBEJCHHE M TMOCTYIKH CBOUX TOBAapHUILIEH C
MO3UIIMNA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHWE TMOCIEICTBUN HSTUX
MOCTYTKOB;

4) dpopmMupoBaHNs KyJbTYPbI 310POBbS:

MOHUMAaHUSl IEHHOCTEH 370poBOTO MW  Oe3omacHoro o0pa3a  KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coONIo/IeHns TpaBuwil 0e30MacHOro OOpallleHusi C BelleCTBaMH B  OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

MMOHMMAHUSl I[IEHHOCTHM MPaBUJI  HUHAUBUAYAIBHOTO U  KOJUJIEKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYallUsX, YTPOKAIOIINUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMsI TIOCJICICTBUN W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpEOICHUs
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOU KOMIIETEHTHOCTHU B yueOHO-HCCIeI0BATENbCKON
NEeSATENBbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSATEIBHOCTH;

YCTAaHOBKM Ha aKTHMBHOE y4acTHE€ B PELICHUU MPAKTHUUECKUX 3a/lay COLMAIbHOU
HaIpaBJICHHOCTH (B paMKaxX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQPECCU pazIudHOro poja, B TOM
YKCJie Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAaHUI MO0 XUMUU;



YBaXKEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU NEITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW  TPAaeKTOPUHU
oOpazoBanusi, Oyayieit mpodeccnn u peann3anui COOCTBEHHBIX )KM3HECHHBIX IIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB H
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 1€JIeCO00pa3HOr0 OTHOILIEHUS K TMPUPOAE, KaK HCTOYHUKY
CYILLIECTBOBAHMS KU3HU HA 3EMIIE;

NOHUMAaHUSl TJIO0AJTBHOTO XapakTepa OJKOJOTUYECKUX MpoOsIeM, BIUSHUS
AKOHOMHUYECKHUX IMPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COUUAIIBHOMN CPEBI;

OCO3HaHMSI HEOOXOAUMOCTH UCIOJIB30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOIMPOCOB PAIMOHAIBHOTO MPUPOIOIIOTIB30BAHMUS;

AKTUBHOI'O HENPUATHS IEUCTBUN, TPUHOCAIIUX BPEX OKPYKAIOLEH TPUPOTHON
cpelne, yMEHHUsI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JIKOJIOTHYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUN U PEAOTBPAIIATH UX;

HAJIMYMS PA3BUTOTO IKOJOTMYECKOTO MBIILUICHUS, 3KOJOTUYECKON KYJIBTYPBI,
ONBITA AEATEIIBHOCTH 3KOJIOTUYECKON HANPABICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS
MMHU B TMO3HABaTEIbHOW, KOMMYHUKATUBHON W COIMAIBHOW MPAKTHKE, CIOCOOHOCTH
¥ YMEHHS aKTUBHO MTPOTUBOCTOSTH UACOJIOTUN XeMOpOoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

NOHUMAaHUsl CHeMUPUKN XUMUM KaK HayKH, OCO3HaHusi €€ poiu B
(GbOpMHUpPOBaHUM PAIIMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3JaHUM I1EJTOCTHOTO
MPEICTABICHUs] 00 OKPYXalolleM MHUpE KaK O €JWHCTBE MPUPOABI M YeJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJIS COBPEMEHHOW ITUBUITU3AIINH
B € TYMaHHUCTUYECKON HANPABJICHHOCTH M BAXXHOW POJU B CO3JaHUHM HOBOUM 0a3bl
MaTepUAIbHOW KYJIbTYPhI, PEIICHUHU TJIO0ATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBHIPbEBOM, DHEPIETUYECKOM, TIHUIIEBOM UM  DKOJOTHUYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUITMHBI, O0ECIIEYCHUHN YCIIOBUN YCIICITHOTO TPyJa U
AKOJOTUYECKH KOM(POPTHOM KMU3HU KAXKIOTO YiIeHa OOIIEeCTBA,;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHUMAHUSA  CYIIHOCTA  METOJO0B
MO3HAHUA, HUCIOJIb3yeMbIX B E€CTECTBEHHBIX HayKax, CHOCOOHOCTHU HCIIOJIb30BATh
noJiyyaeMble 3HaHUS Uil aHaIu3a M OOBSCHEHHUS SIBJICHUN OKPYXAIOIIEro MHUpa U
MPOUCXOSINUX B HEM W3MEHEHWH, YMEHUS JIeJlaTh 0OOCHOBAaHHBIC 3aKIFOYCHUS HA
OCHOBE HAay4HBIX (JAKTOB M MMEIOIIUXCS JAHHBIX C IEJIbI0 MOTYyYeHHUs JOCTOBEPHBIX
BBIBO/IOB;



CIIOCOOHOCTH ~ CaMOCTOSITEJIBHO ~HMCIOJIb30BaTh XUMHUYECKHE 3HAHUS  JUIs
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

MHTEpPEeCca K MO3HAHUIO U HCCIIEN0BATENBCKON NEATEIIBHOCTH;

TOTOBHOCTU U CIIOCOOHOCTM K  HENPEpPHIBHOMY  O00pa30BaHUIO U
caMO00pa30BaHUIO, K AaKTMBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHMM IO XUMHU B
COOTBETCTBHUHM C KU3HEHHBIMU ITOTPEOHOCTSIMU;

UHTEepeca K OCOOEHHOCTSM TpyAa B pa3IUyYHBIX cdepax mnpodeccuoHaIbHOM
NEeSTENBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUSA Yy4yeOHOro mnpeaMera «XUMHUS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBIE TUISt dbopmHpoBaHUs MHUPOBO33PEHHUS oOyJaromuxcs
MEXIUCITUTUTMHAPHBIE (MEXIPEAMETHBIC) OOIEHAYyUYHbIE TOHSITHS, OTPa’KaoIINe
I[EJIOCTHOCTh HAYYHOM KAapTUHBI MHpa U CHeHUPUKY METOJO0B IIO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepusi, BEUIECTBO, SHEPIHs, SBJICHUE,
MpolIecC, CUCTEMa, HAy4YHbIH (PaKT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIe0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IpYTHUE);

yHUBEpCaJIbHbIC Yy4eOHbIE JCHCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATUBHBIC,
peryisTUBHBIE), obecneunBarome GopMupoBaHre (YHKIUOHAIBHONW T'PaMOTHOCTH
Y COLIMAJIbHOM KOMITETEHLIMH 00YYarolnXCsl;

CIIOCOOHOCTh 00YYaIOLIMXCSl UCTOJIb30BATh OCBOCHHBIE MEXIUCLIMILUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHMS W  yHUBEpPCAIbHBbICE  ydyeOHbIE  JEHCTBUS B
[I03HABATEJIbHOW U COLMAJIBHON IIPAKTHUKE.

MeranpeaMeTHble  pe3yibTaThl OTpPaXKalOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHHKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSIMU.

OBaanenne YHHBEPCAJTbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMU
NEeHCTBUSAMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSTENIbHO (POPMYJIMPOBATh U aKTyaJIU3UpPOBATh MPOOIEMy, BCECTOPOHHE
e€ paccmaTpuBaTh;

ONpeNeNATh UENU JEATeIIbHOCTH, 3ajaBasi IapaMeTpbl WU KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTH PE3YIbTAThI AESTEILHOCTH C TOCTABIICHHBIMHU LIEJISIMU;

UCIIOJb30BaTh INPU OCBOCHUM 3HAHUM NPUEMBI JIOTMUYECKOTO MBIILUICHUS —
BBIJIEATh XapaKTEPHbIE NPHU3HAKU TOHATUH WU YCTAHABIMBATH HX B3aWMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS JUIsi OOBSACHEHMSI OTIEIbHBIX (PAKTOB U
SIBJICHUI;

BBIOMPATHh OCHOBAHUS U KPUTEPUH JIJIS1 KJIACCU(DUKAITNN BEIIECTB U XUMUYECKHUX
peakiuu;



yCTaHABIMBATh  MPUYUMHHO-CIEJACTBEHHBIE CBA3M  MEXKIY  M3ydaeMbIMU
SIBJIICHUSIMU;

CTPOUTh JIOTHYECKHUE pacCyXaeHus (MHIYKTUBHBIC, ICIyKTUBHBIE, II0
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B paccMaTpUBAEMbBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUCHUS;

OPUMEHATh B MPOIECCE MO3HAHUS, MCIOJIb3yEeMble B XMMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEH, TPEOOPA30BBIBATh MOJCIIbHBIC MPEACTABICHUS — XUMHUECKHUN
3HaK (CMMBOJ) 2JIEMEHTa, XUMHUYecKasi GopMysia, ypaBHEHNE XUMHUECKON PEaKIuu —
MpU pPEIICHUH YYEOHBIX I[T03HABATENIbHBIX M MPAKTUYECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS NJIs1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy9aeMbIX BEIIECTB M XUMUYECKUX PEAKITHI.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eCTBUA:

BJIQJIETh OCHOBAMHM METO/JOB HAy4YHOTO MO3HAHUS BEHIECTB M XUMHUYECKUX
pEaKLnil;

dbopMyIHpOBATH 1EJIH U 3aJI1a4U UCCIEAOBAHUS, UCIIOJIb30BATh MOCTABICHHBIE U
CaMOCTOSITENIEHO COPMYITUPOBAHHBIE BOMPOCH B KaUECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBBHI g (OPMHUPOBAaHUS THUIOTE3bl 1O TPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHMUIA,

BJIQJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U MPOBEICHUS
YUYEHUYECKUX JKCHEPHMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAONIONaTh 3a XOIO0M
mpolecca, CaMOCTOATEIBHO TPOTHO3UPOBATH €ro pe3ynabTaT, (OpMyIupOBaTh
0000IIEHNs] ¥ BBHIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3YIHTATOB HCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOW  HMCCIIENOBATENhCKOW U MPOEKTHOU
JESITEIbHOCTH, TIPOSBIISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY TTOMCKY
METOJIOB PpEUICHHsS TMPAKTUYECKUX 3a/]ay, NPUMEHEHHWIO pAa3IMYHBIX METOJOB
MO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBAThCA B  PA3NIMYHBIX HUCTOYHHUKAX uWHMopmaruu (Hay4dHO-
MOMYJISIpHAS TUTepaTypa XUMUUYECKOTO COJEPIKaHUs, CIIPABOYHBIE TIOCOOUS, PECYPCHI
WNurepHera), aHanu3upoBaTh HH(OpPMALMIO  PA3IUYHBIX BHUJIOB H  (oOpM
MPEJICTaBICHUSI, KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMyIHpoBaTh 3aMpOChl W MPUMEHSATH PA3IMYHBIE METONBI TPH TIOUCKE U
orbope wuwHbOpMAIMK, HEOOXOMUMOW JJIi  BBINIOJIHEHHWS]  y4eOHBIX  3ajad
onpenenEHHOro TUIA;

npuoOpeTaTb ONBIT  HWCIOJIBb30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (pOpMy IpescTaBieHus nHpopManuu
(cxembl, rpaduKu, AUArpPaMMBbl, TaOJUILIBI, PUCYHKU U JIPYTHE);



UCIIOJIb30BaTh HAYYHBIHN SI3bIK B KAUECTBE CPEJICTBA MPU padOTe ¢ XUMUYECKON
uH(opMaIuen: TPUMEHSITh MEKNpPeAMETHbIC ((HU3UYECKHEe W MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYIIBI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W IPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPEJNICTBA
HaTJITHOCTH.

OBjaieHue YHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAeMOH TEMBbI B XOJC IHAJIOTa W/WIN
JMCKYCCHH, BBICKA3bIBATh UJIeU, (POPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEILHO
BBITIOJTHEHUS PEJITIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TMPE3EHTAlUHUEN pe3yJIbTATOB IO3HABATEIBLHOW JEATEIIBHOCTH,
MOJIYYECHHBIX CaAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW pPadOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEILIECTB, pealn3ali y4eOHOTO MpoeKkTa U (POPMyIUPOBATh BHIBOBI IO
pe3yabTaraM MPOBEAEHHBIX HCCIECAOBAHUM IYyTEM COIVIACOBAHUSA IMO3UIUN B XOJIE
00CYX/IeHHsI 1 OOMEHA MHEHUSIMHU.

OBJaieHne YHUBEPCAJIbLHBIMU PEryJIITUBHBIMU A€CTBUSAMMN:

CaMOCTOSITEJIbHO TUIAHUPOBaTh W  OCYILIECTBIISTH CBOK IO3HABATEIHHYIO
NEATENIbHOCTh, OIpenensis €€ Leld W 3aJaud, KOHTPOJIMUPOBATH U IO MEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATHh TMpEAJiaraeMblii  allfOPUTM  JCUCTBUN  Mpu
BBITIOJIHEHUH YYEOHBIX M MCCIENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3¢ (pexTUBHBIN €cMOCOO0 WX pemeHus ¢ Y4ETOM TMOJYyYEHHUS HOBBIX 3HAHUUA O
BEIIIECTBAX U XMMUYECKUX PEAKIUIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEU AEATEIbHOCTA HAa OCHOBE CaMOaHaliv3a U
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkass XuMush» OTpakaroT:

chOpPMHUPOBAHHOCTh  TPEACTABICHUM O  XUMHUYECKOM  COCTaBJISFOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SIBIICHUU TTPUPOIBL,
B (opMUpOBaHMM MBIIUICHUS ¥ KYyJbTYPbl JMYHOCTH, €€ (yHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOU ISl PEIICHHS MPAKTHYECKUX 3alad M SKOJOTUYECKU
00O0CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CPEIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAaHMM,  KOTOpas  BKJIIOYAerT:
OCHOBOIIOJIAra0IIKe MOHATUS (XMMUYECKUHN 3JIEMEHT, aTOM, JIEKTPOHHAsi 000JI04YKa
aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, XUMHUUYECKaAs CBS3b,
CTpykTypHas ¢dopmyna (pa3BEpHyTass W COKpam€HHas), MOJIb, MOJISIpHAs Macca,



MOJIIpPHBIN  00BEM, YIJIEPOAHBIA CKENeT, (QPYHKIMOHAJIbHAS TPYIa, paauka,
M30MEpHsI, U30MEPhI, TOMOJIOTHYECKHUI PsII, TOMOJIOTH, YTJIEBOJOPOIbI, KHUCIOPO 1
a30TCOJEpKAINEe COCAWHECHHs, MOHOMEp, TMOJUMEp, CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHHUSA); TEOPUU U 3aKOHbI (TE€OpUsl CTPOCHUSA
opranuveckux BemecTB A. M. BytiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $I3bIK XHUMHHU; MHPOBO33PEHUYECKUE 3HAHMS,
JIeKAIIe B OCHOBE MIOHUMAHUSI IPUYNHHOCTH M CUCTEMHOCTH XUMHYECKHUX SIBICHHM,
(aKTOJIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTAaBE, IMOJYyUYCHHH W O€30macHOM
WCIIOJIb30BAaHUN BAXKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M MPAKTHYECKOU
JeSITETbHOCTU YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMCHHUH BBIABIATH XapaKTEPHBIE NPH3HAKH TOHSTHHA,
yCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOIIHME ITOHSATHS TIPH
OTMICAaHWH COCTaBa, CTPOCHHMSI M TIPEBPAIICHUI OPTraHNYECKUX COSTNHEHUM;

c(OpPMHUPOBAHHOCTh YMEHHUN MCIOJb30BaTh XHMHUYECKYI0 CHUMBOJHKY ISt
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHon) Gpopmy
OpTaHUYECKUX BEIIECCTB M YPAaBHECHUN XUMUUYCCKUX PEAKIIMHA, N3TOTABIMBATH MOJICIH
MOJICKYJT OpPTaHWYECKUX BEIICCTB JUIA WUTFOCTPAMM WX XHMHYECKOTO H
MIPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJICKHOCTh H3YYEHHBIX
OPraHWYEeCKUX BEIIECTB IO MX COCTaBy M CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynmne COeAuHEHUM (YIJIEBOJAOPOAbI, KHUCIOPOJ U  a30TCOJEpKaIIue
COCIMHCHUSI, BBICOKOMOJICKYJISIPHBIC COCAWHCHHS), JaBaTh WM Ha3BaHUS TIO
cuctematudyeckorr HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUSl OTJCJIbHBIX OPraHUYECKUX BEIIECTB (PTUJICH, MPOMWICH, AaleTUJICH,
STUJICHTJIUKOb, TIUIEPUH, (eHos, (opManbaeruj, areTalbIerua, MypaBbHHAS
KHCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBAsl KUCJIOTA, CTEApUHOBAs KHCIIOTa, TITFOKO3a,
bpyKTO3a, Kpaxmal, eJITI0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNHATh BHABl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSAX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMCHHSI TPUMEHATH TOJOKCHHUS TEOPUU CTPOCHUS
opraHnueckux BemecTB A. M. BytiepoBa nis 00BbsSCHEHHUS! 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa M CTPOEHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTpPOCHUE, (pu3mdeckue
U XHUMHUYECKHE CBONCTBA THUNUYHBIX TPEICTABUTENICH PA3JIMYHBIX KJIACCOB
OpraHUYeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH, NMPONUJICH, alleTWIeH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 6eH305, METaHOJ, dTaHOJ, ATUJICHIJIMKOIb, TJIHIEpUH, (EHOI,
areTanbAeTH]l, MypaBbUHAS M YKCYCHAasl KHCJIOTHI, TJIOKO3a, Kpaxmall, IEeJUII0JI03a,
aMUHOYKCYCHAasl KHCJIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIYy HUMU



YpaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX pEAKIUM ¢ HCIOIb30BAHUEM
CTPYKTYPHBIX (hOPMYII;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh MCTOYHUKU YIIIEBOJAOPOIHOTO
ChIpbs (He(Th, IPUPOJHBIN a3, YroJib), CIIOCOOBI UX MEePepabOTKU U MPAKTUYECKOE
IpUMEHEHUE MPOAYKTOB IepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHH TPOBOAUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BELIECTBA WJIM MPOIYKTa
pEaKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX BEILECTB
WJIM TIPOAYKTOB PEAKIIHHN );

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHUNA 00 OCHOBHBIX METO/aX
HAyYHOTO MTO3HAHMS, HCTIOJB3YEMBIX B XUMUH TTPU U3YICHUH BEIICCTB U XUMHUYECCKUX
ABJICHUN (HAOJIIOIEHNE, U3MEPEHUE, SIKCIEPUMEHT, MOJIETMPOBAHKE), UCIOIb30BATh
CUCTEMHBIC XUMHUYCCKUE 3HAHWS JJIS TIPUHSITHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM,;

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIOJATh MpaBuia IMOJb30BAHUS XUMHUYECKON
MOCy/I0OM U JTadOpaTOpHBIM O0OpYJIOBaHHMEM, a TaK)Ke NpaBuja OOpallieHus C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHMSIMH TO BBHIMOJHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATH XUMHUYECKUN
AKCIIEPUMEHT (TIPEBPAILIEHUS OPraHUYECKUX BEHIECTB MPH HArpEeBaHUU, MOIYUCHHE
ATHJIEHA U U3yYEHHE €ro CBOICTB, KAUECTBEHHBIC PEAKIIMH OPTaHMYECKUX BEIIEeCTB,
AeHatypanus OeTKOB MPH HArPEBAaHUU, I[BETHBIC PEAKIIMU OEKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU 0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000OpyI0BaHUEM, TIPENICTABIIATh PE3yIbTaThl XUMUYECKOTO JKCIEPUMEHTAa B (opMe
3allCH YpPaBHEHUU COOTBETCTBYIOIIMX pPEakiuii M (OpMyIHpOBaTh BBHIBOABI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

cOPMUPOBAHHOCTh YMEHUH KPUTHYECKH AaHATU3UPOBATh XUMHYECKYIO
uH(opMaIMio, TONMy4aeMyl) M3 pPa3HbIX KMCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHdopmaruu, aTepHer u apyrux);

c(hOpMHUPOBAHHOCTH YMEHUU co0Jro1aTh npaBuia JKOJIOTUYECKHU
1[e71IeCO00pa3HOTO TOBEACHUS B OBITY M TPYJIOBOM JIESITEIBHOCTH B  IIENAX
COXPAHEHHUSI CBOETO 3J0POBbS M OKpPYXKAlOIIeW NPUPOJHOM Cpeabl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS Ha JKHUBBIE OpPTraHU3MbI OMNPEACIEHHBIX OPraHUYECKUX
BELIECTB, MOHUMas cwmbica mnokaszarens [IJIK, mosicHaTh Ha mpuMepax crnocoObl
YMEHBIICHUS U MPEIOTBPAILIEHUS] UX BPEAHOIO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa;

Uist OOy4YarIMXCd C OrPaHUYEHHBIMH BO3MOMKHOCTSMHU 3I0POBBS: YMEHHE
MPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX II03HAHMS BEIIECTB U
XUMHUYECKUX SIBJICHUM;



JUIA  CJENBIX W CIA0OBUASIIMX OOYYAIONIMXCS: YMEHHE KCIIOJIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMmy oOo3HaueHuid JI. bpaiims st 3amucu XMMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHbIEe pe3ynabTaThl OCBOEHUS Kypca «O0mas u HeopraHu4ecKas XUuMHUsH»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  MPEJACTABJICHUI: O  XUMHUYECKOM  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYUYHOU KapTHUHBI MUpPA, POJIM XUMHUHU B TTO3HAHUU SIBIICHUI MPUPOJIHI,
B (opMupoBaHMM MBIIUICHUS M KYJbTYpbl JHYHOCTH, €€ (PYHKIHMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM JUIsl PEHICHHUS MPAKTHUYECKUX 3a/lad M SKOJOTUYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKMX  3HaHUM,  KOTopas  BKJIIOYAET:
OCHOBOTIOJIAraloNue MOHATHS (XUMHUYECKH JJIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOUTAIIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHCIICHUS, XUMHUYECKasi CBS3b
(KoBaJIeHTHasi, UOHHAs, METAJJIMYECKasi, BOJIOPOJIHASI), KpUCTAJIMYECKasT penieTka,
TUMBl ~ XUMHUYECKUX  pEaKIui, pacTBOp,  DJICKTPOJUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS]  JAUCCOIMAIIUS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON pEeaKIMHU, XUMHYECKOE pPABHOBECHE); TEOPUU U 3aKOHBI (Teopusd
AJICKTPOJIUTHYECKON AUCCOIMAIMU, Tepruoandeckuil 3akoH /. 1. MeHueneeBa, 3akoH
COXpPAHEHHUS MacCChl BEILECTB, 3aKOH COXPAHEHUsS] W TMPEBPAIICHUS SHEPTUH MpPU
XUMHUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM  SI3BIK  XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIME B OCHOBE IMOHMMAHUS TMPUYUHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOWMCTBAX,
COCTaBe, TMOJIYYCHUH M 0€30MacHOM HCIIOJIb30BAHWN BAXKHEUIIMX HEOPTaHUYECKHX
BEIIIECTB B ObITY U MPAKTUUYECKOM JIESITEIHHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUHN BBIABIATh XapaKTepHbIE TPU3HAKU TMOHSITHH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIME TMOHSTUS MPHU
ONMCAaHUH HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAICHU;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIOJB30BaTh XWMHUYECKYIO CUMBOJUKY IS
coctaBieHust  GOpMyd  BEUIECTB U YpPaBHEHHUW  XMMUYECKHX  PEaKIIMM,
cucrematudeckyro HoMeHknatypy (IUPAC) u TpuBmandbHble Ha3BaHHUS OTIEIBHBIX
HEOPraHMYECKUX BeIIEeCTB (yrapHblii ra3, YrieKUCIbIM ra3, aMMHuak, ramc¢Has
M3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAsS COA, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMpPENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JUYHOTO COCTaBa, BHUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHAsA) B COCIUHECHUSX, THII



KPUCTANIMYECKOM PEMIETKM KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYJsIpHas,
WMOHHAasl, METaJUIMYECKasi), XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH PUHATICKHOCTh HEOPTAHUYECKHUX
BEILIECTB M0 MX COCTaBY K ONpPENENEHHOMY KJAacCy/TpyIIe COeIWHEHUU (IIPOCThIe
BEIECTBA — METAJUIbl U HEMETAJUIbl, OKCHJbl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIC
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUMN PACKPBIBATh CMBICI Mepuoauyeckoro 3akona /1. 1.
MenpeneeBa U JI€MOHCTPUPOBATh €0 CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBbHYIO U
MPOTHOCTHYECKYIO (PYHKITUU;

c(hOpPMHUPOBAHHOCTh YMEHUN XAPAKTEPU30BATh AJEKTPOHHOE CTPOECHHUE aTOMOB
XUMHAYECKUX dJIeMeHTOB 1—4 mnepuonoB Ileprognyeckoil CHCTEMBI XHMHYECKHUX
amemeHToB [I. M. MeHneneeBa, WMCHONB3ys MOHITHA «S-, P-, O-3JCKTpOHHBIC
opOuTaNN», «IHEPreTUYECKUE YpPOBHM», OOBACHITH 3aKOHOMEPHOCTH W3MEHEHMSI
CBOWCTB XUMHUYECKUX DBJEMEHTOB M HMX COEAWMHEHUW MO MEepuojaM U TpyIIaM
[Teprnoanyeckoit cucrembl XuMu4decKux 3neMeHToB /. 1. Menneneena;

chOpMUPOBAHHOCTh ~ yMEHUM  XapakTepu3oBaTh  (OMHCHIBATH)  OOIIUE
XUMHUYECKUE  CBOMCTBA  HEOPraHMYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHME TI'E€HETHUYECKON CBS3UM MEXKAY HEOPraHMYECKUMH
BEILIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHUS KIACCUPUIUPOBATH XUMHUYECKHE PEAKIIMU 10
pa3IMUHBIM TpPU3HAKaM (YUCIIy U COCTaBy pEarupyroliux BEIIECTB, TEIMJIOBOMY
addekTy peaknur, W3MEHCHHMIO CTEIEeHEeH OKHCICHHS DJEMEHTOB, OOpaTHMMOCTH
peaKkuu, y4acTUIO KaTalanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTaBJISITh YpPaBHEHUSI PEAKUHUM Pa3IUYHBIX
TUTIOB, TIOJIHBIE W COKpAIlEHHBIC YPAaBHEHUS PEakKIMii MOHHOTO OOMEHA, yUYMUThIBas
YCJIOBUS, TIPH KOTOPBIX 3TH PEAKIIMHU UAYT JI0 KOHIIA,

c(OPMHUPOBAHHOCTh yMEHUW  TPOBOJUTH  PEAKIMU, MOATBEPKIAIONINE
KAQUeCTBEHHbI COCTaB PA3JIMYHBIX HEOPTaHUYECKUX BEIIECTB, pacloO3HaBATh
OTIBITHBIM IYTEM HOHBI, MIPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPax HEOPraHUYECKHUX
BEIIIECTB;

c(hOPMHUPOBAHHOCTh ~ YMEHHM  pacKphIBaTh  CYIIHOCTh  OKHUCIWTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM COCTABJICHHS 3JICKTPOHHOTO OasiaHca
ATHUX PEAKLINM;

c(OPMUPOBAHHOCTh YMEHUU OOBIACHITH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU
pEaKIMK OT PA3IMUHBIX (AKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOTO PABHOBECHS B
3aBUCHMOCTH OT BHeIIHero BozaeicTeus (mpuniui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUW  XapaKTEPU30BaTh XUMUYECKHUE TPOIECCHI,
JeXaluuye B OCHOBE MPOMBINUIEHHOTO MOJIYYEHUS CEPHOM KHUCIOThI, aMMHakKa, a



Takke CHOPMUPOBAHHOCTh MPEACTABICHUN 00 OOMMX HAyYHbIX NPUHIMIAX U
AKOJOTUYECKUX MPOOJIEMAaX XUMUYECKOT0 IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAWTH BBIYUCICHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MacCOBasi JI0JI BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUN Ta30B MpU
XUMUYECKUX PEaKlusax, MacChl BEIIECTBA WM 00bEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 Y4YaCTBYIOIIMX B pPEaKIUU
BEIIECTB, TEIIOBOr0 3¢ (}eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIOJATh MpaBuia IMOJb30BAHUS XUMHUYECKOU
nocyaod u nabopaTopHbIM OOOpyAOBaHHMEM, a TakXke IpaBuia OOpalleHus cC
BEILIECTBAMH B COOTBETCTBHUM C WHCTPYKIUSMU IO BBINOJHEHHUIO J1TA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATH XUMUYECKUN
AKCIIEPUMEHT (pa3lioKeHHE NEepOKCHIa BOJOpPOAAa B IMPUCYTCTBUU KaTalu3aTopa,
OINPENEIICHUE CPEABI PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHIAUKATOPA,
BIIMSIHUE PA3JIMYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKOH pEaKIHH, peakuuu
MOHHOTO OOMEHa, KayeCTBEHHbIE peakuud Ha cyibdar-, xkapOOHAT- U XJIOpPHUI-
AHHWOHBI, HA KAaTMOH aMMOHHSI, PEIICHHE HKCIEPUMEHTAJbHBIX 3ajlady M0 TeMaM
«Mertamnbs»y 1 «HemeTramiby) B COOTBETCTBHH C MPABMIIAMHA TEXHUKHA 0€30MacHOCTU
pu 0OpallleHuu C BEHIECTBAMU M JaOOPATOPHBIM 00OPYIOBAHHUEM, TPEIICTABIATH
pe3ynbTaTbl XMMHUYECKOTO JKCIIEpUMEHTa B  (QopMe 3alucCh  ypaBHEHHH
COOTBETCTBYIOIIMX peaKIUil U (OpMyJIHpOBaTh BBIBOJBI Ha OCHOBE 3THX
pE3yNbTATOB;

c(OPMHUPOBAHHOCTh yYMEHUN KPUTHYECKH aAHAJIU3UPOBATH XUMHYECKYIO
uHpopMauIo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIu, UHTepHeT U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUU co0JiroaaTh npaBuia HKOJIOTUYECKHU
1[eJIeCO00pa3HOro0 TOBEJACHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B HEISX
COXPAHEHUsI CBOETO 3J0pPOBbS M OKpPYKAlOLIEHd NPUPOIHON Cpeapl, OCO3HABATh
OMACHOCTb BO3JECUCTBUS Ha >KUBBIE OPraHU3Mbl ONpPENENEHHBIX BEIECTB, MOHUMAs
cmpicin  nokazatenss I[IJIK, mosicHATh Ha mnpuMepax CHocoObl YMEHBIIEHUS U
MPEAOTBPALIEHUS X BPEIHOTO BO3JEHCTBUS Ha OPraHU3M YEJIOBEKA;

Uil OOy4YaroIMXCSd C OrPaHUYEHHBIMA BO3MOXKHOCTSMH 3I0POBBS: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIEeNbIX M CIa0OBUIAIIMX OOYYAIOIIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3naueHuid JI. bpaiims st 3amucu XMMHYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

KoanuyecTBO 4acos

10 KVIACC

N HaumenoBanue
" pa3gesioB H TeM

n/n

NPOrpaMMmblI

Konrpoabnsie IIpakruuyeckue

B
cero padoThI padoThI

DJIeKTPOHHbIE
(undgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

[Ipenmer
OpraHUYeCKOU
xumun. Teopus
11 CTPOCHUS
OpPTraHUYECKUX
COeTMHEHUH A.

M. byrneposa

Hroro no pasneny

Paznen 2. YriaeBoaopona
IIpenenbubie

2.1 YIIEBOIOPOBI
— QJIKaHbI
Henpenenbusie
YIIIEBOIOPOABI:
2.2 aJIKEHBI,
aJIKa/INEHBI,
AJIKUHBI

Apomarnyeckue
YIIEBOIOPOABI

2.3

bl

[Ipuponusie
UCTOYHUKU

24 YTJIEBOJIOPOIOB
U UX

nepepaboTka

Hroro no pazneny

Paznen 3. Kucaopoacon

13

epkalmme OprauHn4eCKue COeAMHCHUSA

3.1 Cruptel. denon

3

AJnbnerunpl.
KapbonoBsie
3.2 KUCJIOTHI.
CrnoxHBIC

3(hupbl




3.3 VYrineBonsl

Uroro no pazneny

Pa3znen 4. A3orconep:ka

13

e OPraHn4eCKue COCIMHCHUs

AMUHEL
4.1

AMHUHOKHCIIOTHI.
benkn

Hroro no pazneny

3

Paspnen 5. BeicOKOMOJIEKY ISIPHBI

IInmacTmaccel.
5.1 Kayuayku.

Bosokna

Hroro no pasneny

€ COCIMHCHUA

OBLLIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

34




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumMmeHoBaHue
Ne (undposbie)
pa3aesioB U TeM Kourpoabuble IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
MpOorpamMmsbl padoThI padoThI
pecypchl

Pasznea 1. Teoperuueckue 0CHOBbI XUMHH

Crpoenue
aTOMOB.
Ilepuonnueckuii
3aKOH U

1.1 [Tepuonnueckas 3
cucreMa
XUMHUYECKHX
sneMenToB /[. W.
MemneneeBa

Crpoenue
BCIIIECTBA.
1.2
MHoroob6pasue

BC€IICCTB

13 XUMHYECKHUE 5 1 1
peakuuu

Hroro mo paszneny 13

Pa3nea 2. Heopranu4yeckasi Xumust

2.1 Mertaiuibt 6

2.2 HeMmetame: 9 1
CBs3b
HEOPTaHUYECKUX

23 p 2
U OpPraHHUYECKUX
BEIIECTB

Hroro no pazneny 17

Pa3gen 3. Xumus 1 s;Ku3Hb

3.1 XuMUs v )KU3Hb 4
Uroro no pazneny 4
OBIIEE
KOJIMYECTBO
YACOB I10 34 2 3

I[TPOTPAMME
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